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MAJOR POTATO DISEASES

Potato virus Y — mosaic

Symptoms of mosaic virus Potato cyst nematode — females attached to roots

Root-knot nematode on roots Root-knot nematode on tubers
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11 WEED ECOLOGY

11.1 Weeds: damaging or beneficial?

Weeds are all the unwanted plants growing on farming land. They compete with the
main crop and considered to produce nothing of any benefit.

Weeds are damaging when:

o They compete with potato plants for nutrients, sunlight, water and living space.

e They require expenditure in their control.

o They become a food source for pests enabling them to thrive, even when there
are no potato plants in the field.

e They host diseases that affect potato plants. Crop rotation will not work if disease
and pest supporting weeds are still present in the field.

Weeds can be beneficial when:

e They serve as green manure providing trace elements and improving soil
structure. Weeds form a fundamental ingredient in making organic fertilizer.

e They form a covering layer protecting soil from sunlight or erosion damage.

e They become a food source for natural enemies. Weeds produce flowers and
nectar that can be an alternative food source for parasitoids.

¢ They become a food source for livestock.

Whether a weed is damaging or beneficial depends on its species, its density and its
uses. For example, a weed will be extremely useful if it can be used for animal feed.

11.2 Weed types

e Grasses — These have small pointed leaves with jointed stem. Every joint has
roots. These weeds are extremely hardy, and can grow from cut grass or from
seed. They are difficult to control because they can survive even after being
removed from the soil.

e Sedges — Like grasses but without jointed stems. They grow from rhizomes, roots
and seeds. They can even grow from very small pieces of cut root.

e Broad-leaved weeds — These weeds have broad leaves, and sturdy stems with
many branches. They generally grow from seed and are easier to control than
grasses and sedges as they will die when pulled out of the ground.

11.3 Weed management

Weeds have two sides to them; damaging and beneficial. With proper management
we can manipulate their damaging traits and make them beneficial.

Herbicides are used to eradicate all living vegetation in the field, not only to eradicate

weeds. Using herbicides can actually lead to greater losses because:

¢ Poisoned weeds cannot be used to make organic fertilizer or utilized as animal
feed.

¢ The poisons herbicides contain last for a long time in the field and can kill or affect
the main crops’ growth.

¢ Herbicides kill beneficial living organisms in the soil, and reduce soil fertility.
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You can manage weeds in two ways:
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Prevention — Do this before planting the main crop by clearing weeds from the
field when tilling, making raised seedbeds and planting. Collect the weeds, and
make them into organic fertilizer.

Management when potato crop is growing — You can do this by pulling up weeds
or burying them in the soil. You should do this twice in a season, at 30 and 50
DAP. Be careful when weeding at 50 DAP as tubers are starting to form, and any
damage to potato plant root systems will affect yield and increase susceptibility to
disease.
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12 HARVEST AND POST-HARVEST
MANAGEMENT

12.1 Pruning plants before harvesting

It is recommended to prune plants before harvesting when some of the produce will
be used for seed. Under tropical highland conditions, pruning can be done at 80 DAP
(depending on the variety), by cutting them at the base of their stems. The foliage
can be collected and composted.

Benefits of pruning are:

e To make tubers harden more quickly so they can be harvested sooner. Normally,
you can harvest plants two weeks after pruning.

e To prevent diseases spreading from plant stems to tubers. Viral diseases in
particular will spread to tubers if stems begin to wilt and dry out. The same occurs
to other diseases such as late blight, stem rot and bacterial wilt.

12.2 Harvest time

Each variety has a different preferred harvest age; Atlantic and Columbus, for
instance, need more time before harvesting than Granola, which is ready for harvest
at 100-110 DAP. It is best to harvest in clear, sunny weather, because sunshine will
help tubers to harden and dry more quickly, making it easier to remove excess soil
from their skins.

Harvest time is influenced by potato prices and weather. When prices and weather
are favorable, you can harvest a bit earlier and spread the produce out for a few days
to allow tuber skins to harden. However, when prices and weather are not favorable,
you can delay harvesting. Harvesting in the rain might cause tubers to rot. You
should not delay the harvest for more than 10 days, as delays of any longer will
cause more tubers to become damaged by pests such as mole crickets, or bacterial
diseases and scab. Damaged tubers will fetch a lower selling price.

12.3 Harvesting methods and estimating yield

Harvesting methods affect tuber quality. Potatoes can be harvested in two ways,
directly by hand or by using a hoe. Harvesting by hand takes longer and is more
labor intensive, but will produce good quality, undamaged tubers. Using a hoe is less
time-consuming and labor-intensive, but some tubers will be damaged in the
process.

On loose soil with no grass growth, you can harvest by dismantling potato beds by
hand. Harvested tubers should be put to the side of the dismantled seedbeds so they
are easier to collect. When soil is too hard and is covered with grass, you should dig
up potato beds using a hoe. This can happen when you harvest too late at more than
120 DAP. Dig from the edge of the seedbeds to loosen the soil, then continue
dismantling them by hand. Be careful when loosening the soil so as not to damage
potato tubers.

If the whole produce is going to be sold, then you can harvest all the potatoes in one

go. However, if some of the tubers are for seed, you should harvest them at a
different time from the ware potatoes. You can harvest seed tubers either before or
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after harvesting tubers for consumption by using either positive or negative selection
(see section 4.4.1).

After harvesting, you should sanitize the field, by gathering and destroying harvest
remnants such as plant parts, rotten tubers etc. Post-harvest sanitation is an
important part of controlling various pests and diseases, by removing sources of
contamination for the next crop from the field.

You can estimate potato harvest yield by:

e Weighing several sample tubers taken from randomly selected plants.

¢ Calculating the average weight of tubers per plant.

e Multiplying that figure by the total number of seeds tubers used (or plants grown)
on the whole field.

For example:
¢ The tuber weights of five sample plants are 0.9, 0.8, 1.2, 1.0 and 0.5 kg. The
average weight of tubers per plant is:
09+0.8+1.2+1.0+0.5=0.88kg/plant
5
¢ The average tuber weight per plant is multiplied by the number of plants in the
whole field to assess the total harvest. For instance, a 1,000 m? field contains
2,000 plants. The estimated harvest from the example above is then:
2,000 x 0.88 = 1,760 kg (or 17.6 tons/ha).
¢ If the number of plants is not known, it can be assessed from the seed rate. For
instance, a farmer planted 100 kg of seed tubers with an average weight of 50 g
per tuber. Number of plants is then:
100 = 2,000 plants
0.05
The estimated total harvest is = 2,000 x 0.88 = 1,760 kg

12.4 Treatment of produce

Harvested tubers are treated as follows:

e Spreading out and drying tubers — Spread out harvested tubers in the field or the
storage area to dry. Harvesting in the dry season enables you to leave the
produce in the field for a long time. In the rainy season, it is best to spread out the
produce in the storage area under lights.

e Sorting — Do this by separating damaged and undamaged tubers and classifying
them according to weight. Gather and destroy any rotten tubers. Tubers damaged
by pests can be sold. Tuber classification varies greatly between countries and
regions. An example of tuber weight classification as used in most parts of
Indonesia is as follows:

0 > 80 g/tuber

0 60-80 g/tuber

o0 30-60 g/tuber

0 <30qr.

Tubers weighing 60 g and over are sold, whereas those below 60 g are normally
used for seed.

e Packing — You can do this by using sacks or baskets. Packing must be done
carefully to avoid bruising tubers.

e Transportation to the storage area — Produce can be sold while it is still in the
field, particularly when prices are high and not too many potatoes are available.
When the main harvest takes place, farmers must store harvested tubers in a
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storage area until prices improve. Be careful to avoid any damage when
transporting produce from the field to the storage area.

e Storage — Tubers for consumption are only stored for a few days. If you are
storing them for more than two days, it is best to spread them out on the dry floor
of the storage area to prevent them from rotting.

e Tuber selection for seed — Selection is done on tubers affected by pests and
disease, and tuber size. It is advisable to separate tubers from different weight
classes to make it easier to estimate seed requirements. A one-hectare field
generally requires 1.5 tons of seed tubers weighing 30-60 g/tuber, but only about
1 ton of tubers lighter than 30 g/tuber.

e Storing tubers for seed. See section 4.6 of this manual.

12.5 Marketing and prices

In some areas farmers generally sell potatoes in their fields or in their own villages,
while in other areas traders will come right to villagers’ homes or fields where
potatoes have recently been harvested. An example of a potato marketing channel is
depicted in Figure 4. Prices are usually not too different from one farmer to the next
at the same moment in time, and are mainly influenced by tuber size, quality, smooth
skins, color and whether or not they are damaged. Potato prices can fluctuate greatly
from season to season, though. Farmers should quickly circulate information on
potato prices among themselves to avoid cases of traders taking advantage of them.

Producer farmers

Inter-regional traders <4—— Local traders

\_, Town traders

(central market) — Export market

!

Retailers

Consumers/Households

Figure 4: Potato marketing channels

12.6 Potato processing

Potatoes can also be processed into various food industry products. The food
processing industry requires increasing numbers of potatoes every year.
Unfortunately, Granola potatoes are not suitable for many of these processed
products, because of their high sugar content. Processed products that can be made
from Granola potatoes are croquettes, potato layer cakes, boiled potatoes, potato
crisps and fried potatoes. Varieties more suitable for processing are Atlantic and
Columbus.

12.7 Analyses of the potato enterprise

An economic analysis provides information on the status of farmers’ businesses and
whether they are making a loss or a profit. This information can provide the basis in
developing cultivation patterns for the following season’s harvest.
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Net income or profit from farming is the amount remaining when you subtract
expenditure from gross income. Both income and expenditure vary from one farmer
to the next.

Income from potato farming:

¢ Selling potatoes for consumption.

¢ Selling seed.

e Selling the produce from intercropping.

Types of expenditure vary greatly from one farmer to the next, but generally consist
of the following cost items:

Purchasing seed.

Purchasing organic and inorganic fertilizer.

Purchasing sacks to package harvest produce.

Purchasing fungicides, insecticides, adhesives etc.

Labor costs, from tilling to harvesting.

Transportation costs, when buying inputs.

Spraying equipment rental costs or depreciation value.

Other potato enterprise related cost.

Important factors in determining gross income are the amount of tubers that can be
sold for consumption and for seeds, and the prices of those consumption and seed
potatoes. Important factors in calculating expenditure are the number of goods and
services used as well as the size of other expenses. Usually, farmers only count
income and expenditure in cash form. This means ‘wages’ for farming family
members and the value of goods belonging to farmers are not counted. For example,
farmers need not include spraying equipment hire when they already have their own,
but the depreciation value of the sprayer for that particular season should be included
as an expense.

Potato farmers should always record their income and expenditure every planting

season. In the IPM FFS process, farmers learn together how to calculate their

businesses based on the notes they take. IPM FFS participants are given ‘potato

cultivation record’ forms, on which they note down the following things at each

meeting:

¢ Activities - what work they have done in the study plot.

e Labor — Wages paid for workers and estimated pay for work done by the farming
family.

e Purchase of inputs needed for cultivation — What inputs have been bought, and
how much they cost.

¢ Comments — All interesting things, such as results of observations, are noted
down.

At the end of the season, the two columns containing amounts of money (labor and

production costs) are added up and recorded on an analysis sheet of the form. When

the produce has been harvested and sold, the gross income is also noted down and

calculated in the analysis sheet, and the farm economic analysis can be done by

calculating the profit.

e Gross income — Total harvest (kg) multiplied by product price (money value per
kg).

¢ Total expenditure — By adding together the labor costs and production costs.

¢ Profit — Total expenditure subtracted from total gross income.
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Aphid

Bacterial wilt

Bt

CIP

Cluster caterpillar
Common scab
Cutworm

Early blight

FFS

Fusarium dry rot
Golden cyst nematode
Ground beetle
GV

Hoverfly

IPM

Ladybird

Late blight
Leafminer fly
LPTP

Mole cricket

Mosaic viruses

Parasitic nematodes
Parasitoids of leafminers

Pathogenic fungi
Potato leafroll virus
Potato tuber moth
PVY

Root-knot nematode
Root-lesion nematode
Rove beetle

Soft rot

Spider mite

Thrips

WE

White grub

Whitefly
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Myzus persicae

Ralstonia solanacearum
Bacillus thuringiensis
International Potato Center
Spodoptera litura
Streptomyces scabies
Agrotis spp.

Alternaria solani

Farmer Field School
Fusarium sp.

Globodera rostochiensis
Carabidae

Granulosis virus

Syrphidae

Integrated Pest Management
Coccinellidae
Phytophthora infestans
Liriomyza huidobrensis

Institute for Rural Technology Development
(“Lembaga Pengembangan Teknologi Pedesaan”)

Gryllotalpa africana

PVX, PVS, PVM and PVA

Steinernema sp., Heterorhabditis sp.
Herriptarsenus varicornis, Opius sp., Gronotomo sp.,
Diglypus sp.

Metarhizium anosiplae, Beauveria bassiana
Potato leafroll virus (PLRV)

Phthorimaea operculella

Potato virus Y

Meloidogyne spp.

Pratylenchus spp.

Staphilinidae

Erwinia spp.

Tetranychus spp.

Frankliniella spp.

World Education

Phyllopaga spp.

Bemisia spp
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