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For a background and history to this i3dlo, refer to Section 1 below

If you want to get to the technical localisation detail of the i3dlo - go to Sections 2

(text translation) and 3 (audio translation).
Please note that some of the text translation is undertaken through editing
JScript files. For more on this, see Section 2.

If you want to brush up on how to localise an Interactive3d learning object - go to

Annexure 1

To see how to embed an i3dlo into your PowerPoint presentation, refer to Annexure 2

N

For general information on computer requirements, usage etc, refer to Annexure 3 /

1 Background

1.1

Funding agency W K Kellogg Foundation (Grant number P3002256)

Project partners This project has two main partners, World Links who focus on the

testing of localisation procedures, translating the material into

commonly used Zimbabwean languages as well as downstream
implementation through their community centre network; and the
Naledi3d Factory, responsible for the visual content development

This i3dlo forms part of a rural development and farming skills development project that

addresses the following:

e Help rural communities better understand and, therefore, be better empowered to
address local issues that impact on rural development — and in this case, focusing on
agricultural and other life-skills development in a way that modernises local practice,

without necessarily westernising these practices

e Demonstrate the use of VR-based learning content and especially the use of
Interactive3d Learning Objects (i3dlo’s) as a new, innovative visually interactive
communication / learning medium in the African context

e Implement agricultural capacity building, to be achieved through focused community-

based training workshops

e  Transfer of skills to further “localise” Interactive3d Learning Objects.

Rural skills - main outcomes

e Knowing which pests attack the following vegetables: Onions, tomatoes, rapes, kale,

cabbage, sweet potatoes, maize, sorghum

e Knowing which signs to look for to identify the presence of particular pests

e Understanding how to destroy pests using both or either natural or chemical treatments
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1.2  Applicable life skills (general)

A principal project goal is to develop competence-based learning material that will help to
empower rural people and to stimulate their minds in a way so that they can fill in the detail
using their own local knowledge.

Thus, the learning material should (1) Inspire; (2) Stretch; (3) Develop self-confidence; in
such a way that we can (4) Modernise, without necessarily Westernising.

1.3  Target audience & application

The i3dlo simulations developed as part of this project are directed at functionally (semi)
illiterate people in rural communities who are (or plan to) working in small-holding farming
activities.

The i3dlo’s are suited for use as part of skills development workshops where they are
embedded and used with other training material — where they can for example be
embedded into PowerPoint presentations (see Annexure 2).

They will typically be used by farm extensions services, local community centre training staff,
or as in the case of this project, directly by organisations such as World Links Zimbabwe, who
are “training the trainers” as well as farmers in local, rural communities.

1.4 Context

The PESTS i3dlo addresses an important area of agricultural knowledge and more
specifically, crop & vegetables production that focuses on pest control specifically in relation
to the crops listed above. This topic is just as important as water or soil conservation as a
pest infestation can destroy a crop or vegetable patch just as surely as a lack of water.
Applying chemicals is usually the preferred method of treatment.

However, natural pest control is cheaper and less invasive and deserves a larger place in the
farmer’s arsenal. We have therefore, also included information on natural pest control.

Efficient food production is a vital component of any successful society. The ability to
produce enough food to feed your community and create a surplus that can be sold at
market will stand communities in good stead and promote sustainable development.
However, drought is not the only threat to food security in Africa. Pests can lay waste to
crops with terrifying speed! Farmers need to know what these pests look like and how to
combat them. This i3dlo shows the user what some of these pests look like and how to
combat them using chemicals as well as using natural methods

Some other relevant information resources also include (and also used in the design of this
i3dlo):

e  Principles of planning vegetable production, Fabeon Chigumira Ngwerume, Self-study
guide, Swedish Cooperative Centre, Harare

o Traditional vegetables crop production, Fabeon Chigumira Ngwerume, Self-study guide,
Swedish Cooperative Centre, Harare
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e Production of some exotic vegetables crops, Fabeon Chigumira Ngwerume, Self-study
guide, Swedish Cooperative Centre, Harare

e Root crop production, Irvine Mariga, Self-study guide, Swedish Cooperative Centre,
Harare

1.5 Navigation menu

The simulation is based on a vegetable garden and field of maize and sorghum. Pests are
addressed from the perspective of these common vegetables and crops. This has the
advantage that we start with the familiar, i.e. crops and vegetables that the farmer knows
and needs information about. This is more valuable in that it shows what to look out for
from a perspective of these specific crops rather than merely working through a list of pests.

After the “splash screen” clears, an introductory screen provides a background to this i3dlo,
after which the menu items are given.

¢ Onion pests
« Tomato pests 3 Onion Pests
e Rapes pests
« Kale pests

o Cabbage pests ™ Rapes posts
« Sweet potato pests
« Maize pests

e Sorghum pests ™ cabbage pests

i

Tomato Pests

Kale Pests

- |Sweet Potato Pests

Due to the long list of crop
options, they are displayed on two @
screens, with the green <right> E
and <left> arrows used to switch ”ﬁf,n 5

between the two.
&>

Selecting (clicking) on any of the above buttons launches the respective sub-simulations
(each is discussed in more detail in the following sections).

In general, for each crop type, the simulation looks at:

e Common pests, how to identify them and what they look like
e The type of damage that they can afflict on these crops
e Treatment and control
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2 Pests - more on the content

The following sections provide more detailed information on the specific pests that affect each crop
type.

2.1 Onion pests

This section of the i3dlo looks at two of the most common
pests that can affect onions — thrip and cut-worm.

The simulation starts by moving to a onion patch
containing mainly healthy plants and then stops at
infected plants where each of the two insects are
discussed — the damage they can cause, signs to look out
for, as well as effective treatment regimes.

Thrips are sucking insects which feed on the young onion leaves leaving silvery blotches or
scratch-like markings on the leaves. Infested leaves distort, curling upwards before dying
and dropping off. High infestation results in stunted growth These pests have pale yellow to
dark brown bodies, are 2 mm or less in length and have two pairs of narrow, fringed wings.
Chemical (for example Malathion, Dichlorvos or Ripcord), natural (soap and
tobacco solution) insecticides, or traps can be used to control Thrips.

Cutworms are dull grey to black C-shaped caterpillars or
worms with a smooth skin. One cut worm can cut several
plants in one night. They can be controlled by ensuring
that the area to be planted is free of weeds six weeks
before planting. Cattle manure that has not properly
decomposed also encourages cutworms, so well
decomposed manure or compost should be used. Digging
around affected plants will usually expose the cutworm
damage. They can be sprayed with chemical pesticides
(Parathion 25% wettable powder spray, Carbaryl 85%
wettable powder spray or maize baits of endosulfan 50% and Trichlofon 95% spray).

In both cases (thrip & cutworm) the user must press the space bar to activate a sprayer
bottle that “kills” the pests (the pests disappear) before he or she can move to the next step.

2.2 Tomato pests

This section of the i3dlo looks at two common pests that
can affect tomato plants — aphids and the red spider mite.
As before, the simulation starts by moving to a tomato
patch containing mainly healthy plants, before stopping at
infected plants where the insects are discussed, i.e. the
damage they can cause, signs of infestation and effective
treatment regimes.

Aphids are small green sap sucking insects which can
come in different colours. It is not feasible to show each Aphid on the plant, so a general
infestation is shown via small (2mm long), green flat cylindrical shapes moving up and down
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2.3

2.3.1

the stems and onto the leaves. A picture of a single Aphid is then shown next to the stem as
an enlargement. Aphid damage can twist and distort new plant growth, and aphids can
contaminate the harvested product. Many chemicals are available to control Aphids, for
example, Phosdrin, Dimethoate (Rogor) and Malathion. We can also use natural control
measures, like Garlic, Marigold and Onions as intercrops to repel certain species of aphids,
or Black nightshade as a good trap plant to attract aphids away from the main crop. We can
use natural pesticides as dusts or sprays. Because aphids attack the growing parts, we must
ensure concentrations of natural pesticides do not affect plant growth.

Red spider mites are between 0.5-0.7 mm in length with 4 pairs of legs of equal size,
they are orange to red in colour. Red spider mites thrive
in hot dry conditions. They are often found on the
underside of leaves. A telltale sign of their presence is
webs on the plant, very visible when seriously attacked.

and yellow spots on leaves. Red spider mites are sap
feeders and plants that are infected often have leaves
with fine yellow speckles on them. Another sign of
infestation is the presence of fine web on the leaf.
Eventually their feeding habits will cause the leaves to go
yellow and fall off. Many chemicals (eg Kelthane; Dicofol,
Diazinon or Amitraz) can be used to control Red Spider Mite. Chemicals need
to be rotated as the insects build resistance to them over time. Natural pesticides like Ash,
Clay, Tobacco, etc can also be used. However, when plants are severely infested the best
way to control the mites is to remove and burn the infested plants, checking for any nearby
weeds that can host Red Spider Mite and remove them.

In both cases (thrip & cutworm) the user must press the space bar to activate a sprayer
bottle that “kills” the pests (the pests disappear) before he or she can move to the next step.

Brassica family

Rapes, Kales and Cabbages are Cruciferous crops and belong to the same family - also known
as Brassicas. They provide a valuable source of nutrition and income. However, they are
susceptible to attack by a number of pests.

The three pests discussed are common to the Brassica range of crops (which include rapes,
kale and cabbage). Therefore, one vegetable has been used to show the effects of each one
of the three pests. This avoids repeating the same information on each plant.

In the simulation, the rapes, kales and cabbages are shown in three rows respectively with
approximately ten plants in each row. The camera pans over the three patches of plants
showing what the healthy plants look like before moving to affected plants.

Rapes pests (Diamond black moth larvae)

Rapes are upright and have many branches with leaves that are 10cm to 30cm long, slick,
and generally lobed. Rapes look a bit like Kale. They have no swollen root, only a thin
taproot.

Rape is used to demonstrate the damage caused by the Diamond-back moth - a common
Brassica pest. Their caterpillars cause the damage to the leaves. The adult moth is about 7 -
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8 mm long, grey in colour, with three pale triangular markings on the inner edge of each
forewing, forming a triple diamond pattern when the wings are folded over the back. They
lay tiny cigar-shaped white eggs, either singly or in small groups, near the midrib or a strong
vein of a leaf.

The caterpillars are light brown, about 2 mm long when
they hatch, turning green and growing to a length of
about 12 mm. They are extremely active and, when
disturbed, wriggle away rapidly and drop from the leaves
on silk threads, by means of which they later climb back
onto the plants. The caterpillars of the diamond-back
moth feed on the leaves, usually on the undersides, _ ,
eating into the tissue, leaving only veins, giving the =t

leaves a windowed appearance, which grow in size, , Jrqﬁ" =
eventually forming holes as the leaves grow and the dead tissue tears. On young seedlings,
the growing point of the plant may be damaged, often resulting in death of the plant. In
older plants new shoots are produced and the attacked plants produce several small heads
of little value.

Diamond Back Moth can be controlled with chemicals like Endosulfan, Malathion, Dedevap
(dichlorvos), Diptrex (trichlorfon), Furadan (carbofuran), or Dursban (chlopyryrifos, pyrinex,
gladiator). Remember however, that these insects rapidly build up a resistance to chemicals
so try and vary what is used.

One should also consider using natural pest control methods as well - dusting or spraying
with lime will effectively controls eggs, caterpillars and the pupae. Natural pesticide sprays
made out of Pyrethrum, Tobacco, Rain tree, and dusting with lime will effectively control the
larvae and should prevent holes on leaves.

After showing the user what type of damage the diamond back moth can inflict, the
simulation focuses on three natural control mechanisms as opposed to the usual chemical
controls. The user must press the space bar each time to a) carry out early planting, b)
rotate the three Brassica crops and c) implement interplanting with tomatoes. After these
steps are completed the user can move on to the next chapter.

2.3.2 Kale pests (Bagrada bugs)

Kale is a plant with a straight, non-branched stem 0.2 to
1 m tall, terminating in loose, uncompact leaves without
a head. The leaves may have curly or smooth edges.

In the i3dlo, the camera flies over all the Brassicas before
moving down a row of healthy Kales and finally zooming
in on the insect ridden plant that has leaves with yellow
blotches on them.

Bagrada bugs are major pests of Cruciferous crops. Their eggs start off white and then turn
orange. They are laid in small clusters, some on the leaves, but mostly in the soil underneath
the plants. The adult Bagrada bug is shield-shaped and approximately 5 to 7mm long. The
bug’s back or upper surface has a mixture of black, white and orange markings on it. Both
adults and nymphs feed by sucking on the foliage of the crop. Starting on the edges of the

i3dlo_PESTS_localisation_final.doc Page 6
11 May 2009



leaves, white patches become visible and eventually the leaves wilt and dry. Young
plants/seedlings often die completely. Signs of infestation also include poor growth.

The user is shown what the Bagrada bug looks like and the damage that it causes. As with
the control of Diamond Back Moth larvae, the user presses the space bar to cycle through
natural control measures. The first is control by way of soil cultivation with a fork to break
up the Bagrada Bug eggs in the soil underneath the plants. The user then presses the space
bar to handpick the Bagrada Bug off the Kale. This completes the control process and the
user may now access the main menu to continue.

2.3.3 Cabbage pests (Cabbage Aphids)

The cabbage has a short stem and thick, fleshy, veined leaves. Cabbage plants grow in a
rosette near the ground or on a short stalk. As the plant grows, the leaves increase in
number, forming a ball-shaped "head" in the middle of the plant which is approximately 15
to 25 cm in diameter

Aphids are a major pest of Brassicas in most areas where
they are grown. Attacks are particularly severe in dry
seasons following good rains. Aphids are small soft
bodied insects often seen in colonies on crop leaves and
stems. Winged adults fly to the crop and quickly produce
wingless young which are initially 1Imm long. These grow
into adults within a few days usually on the underside of
leaves. Aphids damage plants by sucking plant sap,
spreading viruses, and excreting a sticky liquid that coats
the plant. When they suck sap they cause curling,
wrinkling or cupping of the infested leaves.

As the infestation increases, the damage to the leaves becomes more severe and visible.
Although there are several different Aphid species that attack Brassicas, bright green Aphids
(Myzus persicae) are used for illustration in this i3dlo.

Cabbage Aphids can be controlled by spraying with Dimethoate (Rogor), Phosdrin, Dedevap
(dichlorvos) Carbaryl, Malathion, Thiodan (Endosulfan) and Dlazinon.

Cabbage Aphids can also be controlled by inter or strip cropping of plants like Garlic,
Marigold and Onion, which repel certain types of aphids. For natural pesticides we can also
use Ash, Clay, Soap solutions, Garlic, Chilli, Sweet-potato, Tomato, Tobacco, Onion, Wild
cucumber and Syringa. Do not apply too much nitrogenous fertiliser as this could make the
plant especially juicy and soft thus attracting more Aphids.

In this i3dlo, the camera zooms in on an insect ridden cabbage one that is much smaller
than the rest of the plants around it - and has leaves that are curled up and distorted.
Aphids are swarming all over the Cabbage. The user must press a button on the top right
hand side of the screen to access the chemical treatment. A chemical sprayer bottle appears
and the user must then press the space bar to activate the sprayer.

2.4 Sweet potato pests - the sweet potato weevil

The sweet potato plant is a vine that trails along the ground. The leaves of the sweet potato
plant are light green, heart-shaped and have prominent veins that radiate out from the base
of the leaf. The main part of the sweet potato that is eaten is the tuberous root. Because
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the sweet potato is a root, it lacks "eyes" or buds on the outer surface. Sweet potatoes have
orange flesh. The skin is orange/red to brown, and the ends of the tuberous roots are
pointed.

The weevil larvae are approx. 10mm long and 2mm thick.
The adult weevil is about 5mm to 7mm long, with a long
snout and feeds on the tops of the plant, but usually
doesn’t cause a lot of damage above the ground. Sweet
potato weevil however is the most serious pest of sweet
potatoes. It causes damage to the roots in the field as well
as in storage. The female weevil deposits her eggs in small
cavities in the sweet potato root or stem. The egg is oval in
shape and creamy white in colour and approximately
0.7mm long and 0.5 mm in wide. When the egg hatches
the larva usually burrows directly into the tuber or stem of
the plant. They develop larvae tunnels in the vines and
roots causing significant damage. The roots produce toxins
in response to the weevil feeding that make the tubers
themselves inedible.

Normally the adult emerges from the pupation site by
chewing a hole through the exterior of the plant tissue, but
also sometimes remains for a considerable period and
feeds within the tuber. The adults will also feed on the
external surface of tubers in storage causing round feeding
punctures, so it is important that a crop is free of weevils!

There are a number of ways of combating the sweet
potato weevil. This includes chemical and non-chemical
methods. Be aware, however, that chemicals aren’t always
that effective, especially in killing the weevil larvae.
Consider using other methods to combat this pest

You should, therefore, also consider other controls. Impressive results have been obtained
using what is known as Integrated Pest Management or IPM - pest control that uses a
combination of different methods such as pest-resistant varieties, cultural practices,
biological controls and different physical techniques in addition to pesticides.

For example, the International Potato Centre in Peru
launched an IPM programme for potato weevils a few
years ago to evaluate its impact locally (reported by Dr.
Fausto Cisneros, Program Leader Integrated Pest
Management - CIP). Prior to the IPM program, 60% of the
farmers reported 21-60% infested tubers at harvest. After
three years of IPM implementation, average infestation
fell to 9.4%. In addition, there was a significant decline in
the use of insecticides. At the start of the project, all the . -
farmers used insecticide (mainly Aldicarb and Carbofuran) 2 to 4 times per season. At the
end of the program 50% of the farmers applied insecticide 1 to 2 times; the other 50%
applied it 3 times per season.
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Here is a list of various IPM control measures that you should also consider:

Rotate your crops and plant your new sweet potato crop as far away as possible from
where you planted the crop of the previous year. This will prevent weevil larvae from
attacking your new sweet potatoes

Remove volunteer plants as early as possible. These are plants that you haven’t planted
but grow on their own. They are a significant source of weevil infestation. So, organize
teams to destroy volunteer plants in neighbouring fields, as soon as they appear

Plant early, reap the rewards — harvest late and pay the price! Fields planted early are
less infested than those planted late. Farmers often delay the harvest in the hope of
getting a higher price. However, this practice only increases tubers' exposure to weevil
infestation

Plant your tubers as far away as possible from weevil infested fields

Heavy soils often crack when they get dry. This is an open invitation to a weevil attack.
By hilling up the soil on the ridges around the plants and thereby filling the cracks you
reduce the risk of infestation. By applying sufficient irrigation you can also prevent
cracks in the soil

Use healthy non-infested tubers when planting as this reduces the risk of infestation and
crop loss due to rot. Try planting a pest-resistant variety if you can get hold if them

Remove adult weevils by hand. They are active in the evening when they climb onto
foliage to feed and mate. They’re easy to catch. Just give the foliage a good shake over
an open container. CIP estimates that collecting weevils six times during the growing
season may reduce damage by up to 34%

Try to restrict the migration of adult weevils from one field to another. Adult weevils
can’t fly so a barrier or a trench (where you can capture them) around a field can limit
their movement. You can also limit weevil larvae getting into the soil by using plastic
sheets during harvest time, and when sorting or storing the crop. If sheets are not used
when piling potatoes at harvest, large numbers of larvae abandon the potato and dig
into the soil. The same thing occurs during sorting, prior to storage. Spray insecticide
over a three metre wide strip around your field. This will kill migrating weevils

Create shelter traps by placing pieces of sheeting, etc. in your field. Adult weevils will
hide there in the shade during the day so they are easy to catch

Do some winter ploughing. Many larvae leave the tubers to spend the winter
underground as pupae. So, you can destroy large numbers of pupae by ploughing the
field at least twice during winter. Sites where potatoes have been piled should be
indicated by a wooden post, and two to three months later (in winter) the soil should be
broken up to destroy underground larvae and pupae. More than 90% of the
overwintering population can be destroyed using this practice

In the not too distant future you may also be able to use Biological controls to get rid of
weevils. Studies have shown that fungus and nematodes kill the adults and larval stages
respectively. Work is still underway in this area.

When starting this part of the simulation the camera moves to three rows of sweet
potatoes (with approx. ten plants in each row). The camera moves down the outside row a
short distance - to first show some healthy sweet potato plants before zooming in on the
insect ridden one. An adult sweet potato weevil is shown eating away at a sweet potato
leaf. The camera then drops underground to the tuber level. Some healthy sweet potatoes
are shown before the camera stops at a potato that is infested by weevil larvae. The user is
shown the damage that the larvae inflict before the camera moves above ground again. The
user must now apply a chemical treatment prior to planting by clicking on the sweet
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potatoes that are lying on the ground so that they are
“dropped” into a bucket containing Carbofuran. A timer
appears after the last potato is dropped into the bucket
to denote the passing of thirty-minutes before the sweet
potatoes are ready for planting.

2.5 Sorghum pests
The simulation again starts with the standard wide view
of the homestead, field, vegetable patch, etc. when
starting, the camera moves to three rows of seedling Sorghum plants in the field (with
approximately ten plants in a row planted 25 centimetres apart and the rows
one metre apart). The camera moves down the outside row a short distance to
first show some healthy sorghum plants before zooming in on the pest ridden
one.
Cutworm: The worm, its feeding pattern and damage to
the Sorghum plant is the same as for onions. However,
sorghum seedlings (not juvenile or adult plants) are
particularly susceptible to Cutworm and the damage can
be severe.
The Cutworms can literally chew the seedlings down to a small stump as shown opposite.
They normally feed at night.
Aphids: Aphids are small insects that suck sap from the plant. They usually secrete some
sugary substance, which gives the crop a sticky and shiny appearance. Sometimes sooty
moulds grow on the sugary substance and the crop turns
black. The aphids can be controlled by spraying with
Rogor or Dimethoate.
Stalkborer: The Stalkborer is similar in shape and size as
the cutworm, but is beige/fawn in colour. One of the first
signs that your Sorghum crop may be infested by stalk
borers is the presence of wilting leaves and/or broken
stems. You may also see a small hole where the
Stalkborer has entered the stalk. Cut into the stem and, chances are, you'll find it hollowed
out. By the time you notice a stalk borer infestation it's probably too late to save the plant.
Your best option is to remove the infested plants and kill the Stalkborer or else it may move
on and attack other plants. This has the added benefit of reducing the number of stalk
borers that can lay eggs later. You could, as a last resort, try cutting into the infested stem
with a very sharp knife to kill the stalk borer and then bind the plant and hope it survives.
There is usually only one Stalkborer per plant as they are quite aggressive and cannibalistic.
They can also be treated by applying a chemical treatment by putting a pinch of Dipterex
into the sorghum funnel at weeks three and six.
Armoured Crickets: This is a formidable foe with a voracious appetite and a swarm is
capable of destroying a sorghum crop in no time at all! They feed on the Sorghum heads.
The Armoured Cricket is a major Sorghum pest and can destroy upwards of 50% of your crop
very quickly. Armoured Crickets are very common during March and April. Adults are large
i3dlo_PESTS_localisation_final.doc Page 10
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and reach very high population densities in a short space of time. Their mouthparts are well
developed and they move into fields quickly where the Sorghum is reaching the heading and
flowering stage. This is one pest that you don’t want to lose control of! Armoured Crickets
were traditionally collected and destroyed by hand. However, manual control is labour
intensive and only partially successful. A better long-term solution is through early sowing.
The crop may then be harvested before the crickets’ hatch and cause damage. The field can
then be tilled before the next generation hatches. Spraying the borders of fields and
spraying of crickets in fields have not proved successful. However, baiting the crickets off the
fields and into poison has been effective. This includes placing carbaryl bran baits at intervals
along field borders, digging trenches around fields, spraying field borders or panicles, etc.

Birds: Birds are major Sorghum pests and can destroy a
crop in a very short time. The best control is to scare
them away. This can be done by posting somebody
physically in the field, especially in the mornings and
evenings, or by tying tins at various positions in the field,
which can make noise when blown by wind. The old
scarecrow in the field works just as well.

Finally, in practice, preventative or cultural pest control methods can be quite effective for
Sorghum. These include selection of optimum planting dates, seed treatment and crop
rotation. Early non-staggered sowing is particularly important as a mechanism to avoid large
insect populations at times when plants are most susceptible to damage.

Usage
Five pest scenarios are covered in this simulation - cut worms, aphids, stalk borers and
armoured crickets.

The simulation reveals each pest in turn as the previous one is dealt with — starting with:

1. The cutworm, which tends to be more threatening to young seedlings. The user searches
for the Cutworms in the dark using a flashlight — moving up and down the rows of
seedlings looking for the single worm chewing away at a sorghum seedling. When the
user finds a worm, he or she must hit the spacebar to activate a sprayer bottle that
sprays the Karate chemical onto the worm. The worm drops off the plant and “dies”.
Once the user has sprayed the cutworm the task is finished and the user moves on to
the next pest in this section.

Next, an on-screen calendar indicates that it is three months after planting and the
plants in the simulation have “grown” into adults. The camera moves to the next pest in
turn:

2. Aphids that attack leaves — The aphids are shown on the leaves and a control method is
discussed

3. Stalk borer that feeds on the stem or stalks of the plant - The stalkborer is shown eating
away at the adult sorghum plant. We go back to seedling time to administer a pro-active
remedy. The user must press the space bar to activate a chemical control sequence
where a pinch of dipterex is dropped into the funnel of the sorghum seedlings

4. Armoured Cricket - that feeds on the panicles and the leaves — the cricket is shown and
the control method discussed
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2.6

5. Birds that feed on the panicles - the bird is shown and the control method discussed —
the user must then hit the spacebar to see the correct positioning of a scarecrow in the
field

Maize pests

Cutworm:

Cutworms are brown caterpillars, which cut the plant from
the base and normally feed at night. Large caterpillars may
cut through several stems each night. Damaged plants are
easy to find as crop damage is often patchy or in distinct
bare areas. Seedlings should be scouted as frequently as twice per week to detect cutworms
or their damage, particularly in areas known for this pest. Most larvae are found in and on
soil beneath leaf trash. If you need to apply insecticide, spray them with LambdaCyhalothrin
- also known as Karate. There are two other effective ways of controlling cutworm. Firstly,
deprive cutworm larvae of food by destroying winter weeds through tillage. Secondly, by
applying herbicides more than a month before planting you will kill off weeds and starve the
cutworm larvae.

Maize stalk borer:

The Stalk borer is the most destructive of all maize pests.
It has, reportedly, destroyed as much as 10% of Southern
African maize crops during some seasons. It tunnels into
the stem of the plant and feeds on the inside. The fully
grown Stalk borer hibernate in dried out maize stalks or
in the root of the plant below ground during the dry
season and pupate with the first rains. One of the first
signs that your Maize crop may be infested by stalk
borers is the presence of wilting leaves and/or broken
stems. You may also see a small hole where the Stalk borer has entered the stalk. Cut into
the stem and, chances are, you'll find it hollowed out. By the time you notice a stalk borer
infestation it's probably too late to save the plant. Your best option is to remove the infested
plants and kill the Stalk borer or else it may move on and attack other plants. This has the
added benefit of reducing the number of stalk borers that can lay eggs later.

In this case, prevention is better than cure as there is currently no effective rescue insecticide
treatment available to control stalk borers once they have entered the plants. They can
however be controlled by putting a pinch of Dipterex 2.5% into the sorghum funnel at 4
weeks after emergence and repeated 10 days later where the attack is serious. Using tillage
to destroy winter weeds and destroying the dried maize stalks and leaves after the harvest
will kill hibernating larvae by starving them. Alternating maize with non-susceptible crops
also helps to reduce attacks on subsequent maize crops.

Birds:
Birds are major Maize pests and can destroy a crop in a

very short time. The best control is to scare them away.
This can be done by posting somebody physically in the
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field, especially in the mornings and evenings, or by tying tins at various positions in the
field, which can make noise when blown by wind. The old scarecrow in the field works just
as well.

Termites:

Termites frequently attack Maize crops in Southern Africa causing huge destruction, causing
severe damage to seedlings by chewing off leaves and cutting through at the base of the
stems and then carrying away the pieces. Plants may be completely or partially severed at
the base. Roots of mature ripening plants are attacked and hollowed out, the excavation
often extending upwards into the plant stem. Plants that have fallen over are subject to
further attack by termites resulting in partial or total destruction of cobs

At present there is a lack of effective, safe and inexpensive insecticides against termites.
You can try Dursban dust that includes chlorpyrifos or a chemical treatment called Regent
that has proven effective in many cases. In the medium
to long term it may prove safer, cheaper and more
environmentally friendly to employ other methods such
as a "habitat management" system that is based on the
old African practice of mixed cropping by planting
indigenous crops such as Sorghum alongside the Maize.
Sorghum is more resistant to termites and a crop such as
bambara nuts are not attacked at all.

Black maize beetle: Another serious Maize pest is the
Black Maize Beetle. It crawls into the soil and gnaws into
the underground part of the stalk. Because the Black
Maize Beetle’s larval stage is very sensitive to
disturbance, insect numbers can be reduced by
cultivating during September. This will save you a lot of
trouble, and money, later in the season.

2.6.1 Pests and disease of stored maize
Major post-harvest losses of maize are caused by storage
pests. It is very important for farmers to understand
these pests so that they could be able to control them.
The major maize pests include:
e Grain weevil: This is the most important primary
pest of maize. The damage is caused by the adult
feeding and larvae tunnelling inside the grain.
Eradication of the pest is difficult once it has entered —
the grain. Proper drying of maize before storage and treating the grain with chemicals
are the best ways of avoiding infestation.
e Grain moth: The adult moth is Grey in colour and has long hair on the hind wings. The
eggs are laid on the surface of the grain and the hatched larvae bore into the grain.
Control methods are similar to that for weevils.
e Rodents: Rodents (rats and mice) also cause a lot of post harvest losses in maize. The
rodents can be controlled using traps or poisons (rodenticides). Keeping cats at your
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homesteads also helps to reduce rodents as the cats feed on them. Another traditional
method is to mix mealie meal with cement. As the rodent eats the mixture, the cement
will dry inside the stomach causing the rodent to die.

Some of the common rodenticides are: Finale, Lanirat, racumin and Rat kill (also called
Ratex, Norax or Dedrat). Always read the label when using these chemical as they are
dangerous poisons.

The best way of controlling storage pests is prevention. This can be achieved through the
following strategies:

Timely harvesting of the crop. Quickly dry the maize to the required moisture treat with
chemicals and store it.

Avoid contamination from old grain as this is the major source of weevils. Never store old
grain together with recently harvested grain

Clean the storage structures and repair any cracks
Keep the storage structures tightly sealed

Some of the common insecticides for controlling the above pests include Damfin2P, Shumba
and Gardona. Traditional methods are also quite effective and these include:

Mixing wood ash from special plants with maize. Plastering granaries with cow dung.
Mixing a burnt mixture of cow dung and maize cobs with maize grain at a rate of 15
litres of ash to 90 kg bag of maize

Use of Mopani tree leaves

2.6.2 Maize — overview of good practice

A combination of control methods has been successfully used to keep the level of pests and
disease to below economic damage, for example:

Cultural practices

Date of Planting - timing of planting has been used so that certain stages of plant
development do not coincide with the time when conditions for disease development is
favourable e.g. for control of maize streak virus, avoid early planting

Destruction of crop residues - this helps to control both pests and diseases which
survive over-winter in plant residues e.g. most fungal diseases

Destruction of Larvae - by cultivating the land out of season one can destroy larvae
dormant in the soil

Crop rotation - this avoids the building up of a single pest to levels which cause
economic damage. A change in crops can break life cycles of certain pests

Growing a healthy crop - a healthy, well fertilized crop can tolerate pest and disease
pressure better than a stressed plant

Chemical control

Seed dressings for the control of soil-borne diseases should be encouraged. Foliar
applications of synthetic pesticides are generally not encouraged because it is generally
expensive. Information on current pesticides should be sought from the local Extension
Agent as they keep on changing.

Usage
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After clicking on the “Maize” button in the main menu, the camera moves to three rows of
Maize plants in the field. As with the Sorghum simulation, the user is taken from one
infested plant to another to show the pests. When the one interactive section is completed,
the user is automatically taken to the next infested plant.

The simulation reveals each pest in turn as the previous one is dealt with — starting with:

Termites — the termite and the damage that it inflicts is shown before discussing both
chemical and natural control methods, i.e. the inter-planting of maize with sorghum to
stave off termite attack. To avoid repetition, this part of the i3dlo avoids any
interactivity. All that is shown is the damaged plants, with the stems cut through at the
base, with one plant collapsed and others hanging to the ground.

Black maize beetle — the camera tracks the black maize beetle as it burrows its way into
the ground and attacks the roots of a maize plant. The user must then press the space
bar to cultivate the field to “kill” them.

Birds — the camera zooms in on a bird sitting on a maize stalk pecking away at a maize
cob. The control methods are explained before the camera moves on to the next plant.

The cutworm — the clock is turned back to show maize seedlings. The camera zooms in
on a seedling that is being eaten by a cutworm. The controls methods are explained
before the camera moves on to the next pest.

Maize stalkborer -the camera zooms in on a stalkborer chewing away at the stem of a
maize plant. The various control methods are explained to the user before the camera
moves to the next pest.

Maize storage pests, i.e. grain weevil, grain moth and rats — the main storage pests are
shown and the various control methods are explained. The user must then locate the
hole in the wall (just underneath the roof) of the maize storage hut and click on it to
“fill” the hole.
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3 Text to translate

In this section, we look at the text that has been included in the i3dlo, either on buttons, used in pop-up boxes etc.

There are two places where text is contained.

1. Firstly, text appears in image files, i.e. either in .png or .jpeg files. These files are contained in the first table below. For each
piece of included English text, a Photoshop PSD filename is provided (as a template) and the actual filename as well as the
font used is given.

2. The second place where we place text is inside JScript files. For those of you who have never written a computer programme before here follows a
serious i3dlo Health Warning. JScript is a computer scripting language. It tells the computer what to do — much like a recipe tells a chef how to prepare
a specific dish. Now, just as the words in a recipe explain which ingredients to use and how to blend them all together, a JScript file contains detailed
instructions telling the computer what to show on the screen, what sounds to make, etc. JScript uses a very specific syntax or way of writing out these
instructions. This syntax is very, very sensitive. If you get it wrong, the i3dlo will, most likely, not run at all. Now that’s a ruined dish you want to avoid!

So, when editing a JScript file be very careful and change only what we tell you to in the second table below! First extract the JScript file using the
methodology explained in Annexure 1 below. Open the JScript file in Notepad and proceed with caution by replacing the text as indicated and then save
the file. Replace the old JScript file with the new one as you would any other file, by following the procedures explained in Annexure 1.

Advantages of JScript: We introduced the JScript approach for a number of reasons:

e Word-length - through experience and feedback, some languages require a greater number of words than the corresponding English text to convey the
same meaning. This means that image templates are often not big enough to accommodate the translated text. JScript allows us to integrate a scrollbar
in our text boxes which can therefore easily accommodate text and words of any length.

e Image size - images make for bigger files. JScript, on the other hand, is light and compact.
o Efficiency - finally, it’s easier and faster to edit an entire i3dlo’s text in one place (inside the JScript file) than to open numerous image files and

painstakingly change each one.

For each text element described, a second language cell has also been included to help you to work on the new language text. We suggest you copy this
table into a separate file to work on.
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Now go on and open the JScript file. One of the first things that you will notice is that each body of text is contained inside a function, e.g. function
Welcome (Language) and that everything inside that function is enclosed in brackets: { }. These brackets are vitally important so don’t delete them!

You'll also notice the word “case” all over the place. This is because we’re using what’s called a “switch” statement. In other words, you must have a
separate “case” for each language that may be specified. For example, if we wanted to add a Zulu version of the text we would add the following to the
bottom of the function (within the brackets!!!):

case "Zulu":

return "E tafuleni lika uFentse kune zinhlanzi ezintathu ezithukile ngoba zigqabanga ukuthi uTedesca yisitabane. 1zinwele zika
Erik ziphela kangane kangane. Siwine umungintiswano womhlaba weRugby.";

break;

That’s all you have to do to get your translated text into the file. Only one more step to go. Our JScript file sets the language to English by default. You can
change this very easily to specify another language. The third row from the top contains the following text:

var _Default_Language = "English";

This is a “variable” that specifies which language to pick. For example, if you wanted to ensure that our Zulu text appeared in the simulation you would
have to change the variable to:

var Default Language = "Zulu";

That’s it. You’re done! Put your edited JScript file back into your .EOZ file and you’re ready to go!

A few final house-keeping rules:

. to force a line break, add the following: " ## ". Please note that there is a space before and after the double hash
. to force a open line, simply add " ## ## "
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° Images Table:
English text

The Identification & Control of Pests

Note: This is a screen that contains credits and
licensing information. Because most of this
information consists of names of individuals and
their contact details you may not wish to translate
the text. Should you prefer, however, to localise
this information please see the Credits &
License.psd file for details

Onion Pests

Tomato Pests
Rape Pests

Kale Pests
Cabbage Pests
Sweet Potato Pests
Maize Pests
Sorghum Pests

Exit Menu

New text filename

Pests2.jpg

Credits & License.jpg

Button_Text_Onion.png

Button_Text_Tomato.png

Button_Text_Rapes.png

Button_Text_Kale.png

Button_Text_Cabbage.png

Button_Text_Sweet.png

Button_Text_Maize.png

Button_Text_Sorghum.png

bExMenu.png

PSD filename

splash_Screen_NR.psd

Credits & License.psd

ButtonText.psd

ButtonText.psd

ButtonText.psd

ButtonText.psd

ButtonText.psd

ButtonText.psd

ButtonText.psd

ButtonText.psd

ButtonText.psd

Font

Arial, Bold,
12.7mm, RGB
Code: 0,0,0

Arial, Colour Code:
0,0,0

Arial, Bold,
1.76mm, RGB
Code: 255,255,255

As above

As above

As above

As above

As above

As above

As above

As above
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JScript Table (TextPopupFile.js):

English text New text Function

"Welcome to the Pests Simulation ## ## In this simulation you will learn Welcome
about pest control: ## ## e Find out which pests attack which crops ## ##
e What signs to look out for ## ## e How to fight these pests";

NB: Keep all symbols and punctuation marks in the same place and create a new case for each language you add!
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4 Audio to translate

4.1 Narration

The narrations act as an aid to the learning process and to reinforce specific messages.

4.2 Compression data

File type : Wave (Microsoft)
Audio Format : MPEG Layer-3
Audio Attributes : 24,000 Hz, 56kBit, Stereo

4.3 Audio file content

Filename
Onion

Audio 2[1].wav One of the most common and troublesome insect pests we are likely to encounter are Thrips. These are sucking insects
which feed on the young onion leaves leaving silvery blotches or scratch-like markings on the leaves. Some infested
leaves distort, curling upwards before dying and dropping off.

Audio 3.1.wav Click on the items on the right hand side of the screen to see how we can control Thrips.

Audio 3.2.wav We can use chemicals like Malathion and Endosulfan (a.k.a. Thiodan or Thionex). For how much to apply we must read
the instructions on the label. We can also sprinkle the plants with natural pesticides such as a soap and tobacco solution.
Press the space bar to activate the sprayer bottle that sprays the chemical onto the Thrips.

Press the space bar until all have been killed or disappeared from view.

Audio 3.4.wav Adult Thrips can be trapped by hanging blue or yellow sticky boards nearby. You can use a light coating of engine oil in
stead of glue. Press the space bar until all have been killed or disappeared from view. Press the space bar to activate the
blue trap for the Thrips.

Audio 4.wav Another pest that can cause damage to onion seedlings is the Cutworm. Cutworms are dull grey to black C-shaped
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Audio 5.1.wav

Audio 5.2[1].wav

Tomato

Audio 6.1.wav

Audio 6.2.wav
Audio 6.3.wav
Audio 6.4.wav

Audio 7.1.wav

Audio 7.3.wav

Kale

Audio 9.1.wav

caterpillars or worms with a smooth skin. One cut worm can cut several plants in one night.

We can control cutworms by making sure that the area where we are going to plant is free of weeds six weeks before
planting. When we use cattle manure that has not properly decomposed we encourage cutworms, so we must use well
decomposed manure or compost.

When we observe cutworm damage we should dig around the plant where we are likely to find the cutworm. Spray the
cutworms with one of the following chemicals: Parathion 25% wettable powder spray, Carbaryl 85% wettable powder
spray or maize baits of endosulfan 50% and Trichlofon 95% spray.

You may have seen Aphids on your tomato plants before. These are tiny green sap sucking insects that are approximately
H YAf t AYSG NS aAphiinfestation bydvayOfiarkincryadni furdber of twisted and distorted leaves on your
tomato plants.

Click on the sprayer on the right hand side of the screen to see how we can control Aphids.
We can use chemicals such as Kelthane to control Aphids.
We can also sprinkle the plants with natural pesticides such as a soap and tobacco solution.

LT 82dz2Q@S LINRPRdAzOSR (2 Yl ( 2RedSpiderdMitez MIpour pldats ffom &nze da tinvel TRis is i |
small, orange to red mite with 4 pairs of legs of equal size. Red spider mites are sap feeders and plants that are infected
often have leaves with fine yellow speckles on them where the sap has been eaten. Eventually all the leaves will turn
yellow and fall off.

We can use many chemicals to control Red Spider Mite Remember, you need to rotate these chemicals as the insects
build resistance to them over time.

Rapes, Kales and Cabbages belong to the same family and are also known as Brassicas. They provide a valuable source of
nutrition and income. However, they are susceptible to attack by a number of pests. However, they are susceptible to
attack by a number of pests. For example, Aphids attack cabbages quite aggressively. Bagrada bugs are another serious

i3dlo_PESTS_localisation_final.doc
11 May 2009

Page 22



dc635a93.wav

0fé6d5d50.wav

e69f9220.wav

5531d575[1].wav

Cabbage

5e467334.wav

7807b18d.wav

Audio 9.5.wav

Audio 9.6[1]4.wav
Rapes

Audio 9.7.wav

Brassica pest to look out for. The larvae of the Diamond —Back moth are another pest that can attack your Rapes, Kale
and Cabbage.

Bagrada bugs are major pests that attack Kales and other Brassicas such as cabbage. Bagrada bugs lay their eggs in small
clusters, some on the leaves, but mainly in the soil under the plants. The adult Bagrada bug is shield-shaped with a
mixture of black, white and orange markings on its back.

They feed by sucking on the leaves of the Kale. Look out for yellow patches on the leaves. Eventually the leaves will wilt
and dry. Also be on the lookout for plants that aren’t growing as fast as the rest as this could be a sign of infestation.

There are a number of ways in which you can protect your crop against Bargrada bugs. Your best bet is to destroy the
eggs that the Bagrada Bug lays in the soil by frequent light cultivation of the vegetable beds, say once or twice a week
using a fork.

Handpicking of the bugs will also help to reduce damage to the young and vulnerable plants. Now hit the space bar once
to see how light cultivation can control this pest and then hit the space bar a second time to see their removal by
handpicking.

You may have seen Aphids on your cabbages before. These are tiny green sap sucking insects that are approximately 2
millimetres long. Aphids damage plants by sucking plant sap, spreading viruses and excreting a sticky liquid that coats
the plant. Attacks are particularly severe in dry seasons following good rains. , 2 dzQt fan Ayh®l infas€tn by way of
an increasing number of curled, twisted and distorted leaves on your plants as well as the presence of a sticky liquid.

Click on the sprayer on the right hand side of the screen to see how we can control Cabbage Aphids.
We can use chemicals such as Dimethoate to control Cabbage Aphids.

We can also sprinkle the plants with natural pesticides such as a soap and tobacco solution.

The Diamond-back moth is another major Brassica pest. Be on the look-out for a moth that is about 7 - 8 mm long, grey
in colour, with three pale triangular markings on the inner edge of each forewing. The adult moth lays tiny cigar-shaped
white eggs, either singly or in small groups, near the midrib or on a strong vein of a leaf. When the caterpillars emerge
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Audio 9.8.wav

c02287c9.wav

Audio 9.10b.wav

Audio 9.10c.wav

f4883d05.wav
Sweet Potato

Audio 10.1.wav

Audio 10.2.wav

741038d9.wav

they start feeding on the leaves, usually on the undersides, eating into the tissue, eventually forming holes. Severe
attacks often occur in hot, dry weather when they develop rapidly.

Serious infestations may require the use of chemicals. Just remember that at the larva stage the insect is surrounded by a
cocoon, which can make control difficult because sprays may not penetrate this protective web. We can use chemicals
such as Endosulfan or Malathion.

However, chemical control is becoming increasingly ineffective because of the quick build-up of resistance to all but a
handful of insecticides. There are some natural pest control methods that you may want to consider. Press the space bar
to see what these methods are.

Plant during the rainy season as the rain will wash the larvae off. Press the space bar to see how crop rotation works.

Try to rotate your planting areas so that you avoid growing Rapes, or any Brassicas for that matter, in a single area for
FLIINRPEAYFGSte@ AAE 6SS1ad® ¢KS Y20Ka RPRs Qdspack batto sdelhddd 3
inter-planting works.

Inter-planting with tomatoes may repel the moths

You might be fooled into thinking thatd 6 SSG LI GF G28a I NBy Qi NBIffe SELRA
IANRdzy R Aa &a2YS RIYI3S G2 O KdygddalS it?@B&céreful tholryh becausSe Waevilsicénl
destroy the tubers of your sweet potatoes, which could result in major losses. The adult weevil is about 5mm to 7mm
long, withalong snout. tF SSRa 2y GKS G2LJa 2F U Kd&otdffamadeliHowederf(S (0£A %
a look at how destructive these pests really are by dipping below ground.

Sweet potato weevil is the most serious pest of sweet potatoes around the world. It causes damage in the field as well as
in storage. The female weevil deposits her eggs in small cavities in the sweet potato root or stem. The egg is oval in
shape and creamy white in colour. It is approximately 0.7mm long and 0.5 mm in wide. When the egg hatches the larva
usually burrows directly into the tuber or stem of the plant. They develop larvae tunnels in the vines and roots causing
significant damage. The roots produce toxins in response to the weevil feeding that make the tubers inedible.

Normally the adult emerges from the pupation site by chewing a hole through the exterior of the plant tissue, but
sometimes it remains for a considerable period and feeds within the tuber. Remember, the adults will also feed on the
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external surface of tubers in storage causing round feeding punctures, so you must ensure that your crop is free of
weeVvils!

a0e20005.wav There are a number of ways of combating the sweet potato weevil. This includes chemical and non-chemical methods.
S 6 NBX K26SOSNE GKIF G OK Spédaly n kiling theM@& w1 @rilae. Eobsider Bidg (|
other methods to combat this pest.

576a06263[1].wav You can use the following method at planting time. Go ahead and click on the bucket in the simulation labelled
G/ FND2FdzNI yé (2 LoNEee potbiv weaviKibyous cYops NNBMSCKEKDBeach vine cutting in the pile
to soak them. The vine cuttings have to stay in the Carbofuran for half an hour before they are ready for planting

Audio 10.6.wav Your vine cuttings are ready for planting
Sorghum
Audio 12.1.wav Cutworms are brown caterpillars, which cut the plant from the base and normally feed at night. Large caterpillars may

cut through several stems a night. Damaged plants are easy to find as crop damage is often patchy or in distinct bare
areas. Reduce the feed for cutworms by keeping fallows and paddock perimeters free of weeds. If an insecticide
application is necessary apply in the late afternoon, as larvae hide during the day under plant debris or just beneath the
soil surface. Cutworms are controlled by spraying with Lambda Cyhalothrin also known as Karate.

Seedlings should be scouted as frequently as twice per week to detect cutworms or their damage, particularly in areas
known for this pest. Most larvae are found in and on soil beneath leaf trash.

Audio 12.1b.wav Sorghum seedlings are particularly susceptible to Cutworm. Cutworms can literally chew the seedlings down to a small
stump. They normally feed at night.

Audio 12.1c.wav Search for Cutworm in the dark using a flashlight by walking up and down the rows of seedlings. You must find the worm
chewing away at your sorghum. When you have found a worm press the spacebar to activate a sprayer bottle to spray
the worm.

Audio 12.1d.wav Well done, you have found and destroyed the worm.

Audio 12.1e.wav We must now return to harvesting time, that is three months after planting. Our Sorghum plants are now at an adult

stage and they are prone to attack by a number of pests.

Audio 12.2[1].wav Aphids are small insects that suck sap from the plant. They usually secrete some sugary substance, which gives the crop
a sticky and shiny appearance. Sometimes sooty moulds grow on the sugary substance and the crop turns black. The
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Audio 12.3.wav

c536db7a.wav

Audio 12.5.wav

Audio 12.6a.wav

Audio 12.7.wav

Maize

Audio 13.1.wav

Audio 13.2[1].wav

aphids can be controlled by spraying with Rogor or Dimethoate.

One of the first signs that your Sorghum crop may be infested by stalk borers is the presence of wilting leaves and/or
broken stems. You may also see a small hole where the Stalkborer has entered the stalk. Cut into the stem and, chances
are, you'll find it hollowed out.

By the time you notice a stalk borer infestation it's probably too late to save the plant. Your best option is to remove the
infested plants and kill the Stalkborer or else it may move on and attack other plants.

However, prevention is always better than cure as there is currently, no effective rescue insecticide treatment available
to control stalk borers once they have entered the plants. They can, however, be controlled by putting a pinch of
Dipterex 2.5% into the sorghum funnel at 3 weeks from planting and then again at 6 weeks.

The Armoured Cricket is a major Sorghum pest and can destroy upwards of 50% of your crop very quickly. Adults are
large and reach very high population densities in a short space of time. Their mouthparts are well developed and they
move into fields quickly where the Sorghum is reaching the heading and flowering stage.

The best long-term solution is through early sowing. The crop may then be harvested before the crickets hatch and cause
damage.

Birds are major Sorghum pests and can destroy a crop in a very short time. The best control is to scare them away. This
can be done by posting somebody physically in the field, especially in the mornings and evenings, or by tying tins at
various positions in the field, which can make noise when blown by wind. The old scarecrow in the field works just as
well.

Press the space bar to show an appropriate placement for your scare crow.

Your Maize can be attacked by a variety of pests. It is vital, therefore, that you apply a range of measures to combat
them before they inflict serious damage to your Maize crop. This simulation will help you understand what you need to
do to achieve this.

Cutworms are brown caterpillars, which cut the plant from the base and normally feed at night. Large caterpillars may
cut through several stems each night. Damaged plants are easy to find as crop damage is often patchy or in distinct
bare areas. Seedlings should be scouted as frequently as twice per week to detect cutworms or their damage,
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particularly in areas known for this pest. Most larvae are found in and on soil beneath leaf trash.

There are two other effective ways of controlling cutworm. Firstly, deprive cutworm larvae of food by destroying winter
weeds through tillage. Secondly, by applying herbicides more than a month before planting you will kill off weeds and
starve the cutworm larvae.

Audio 13.3.wav The Stalkborer is the most destructive of all maize pests. The Stalkborer tunnels into the stem of the plant and feeds on
the inside.

One of the first signs that your Maize crop may be infested by stalk borers is the presence of wilting leaves and/or
broken stems. Cut into the stem and, chances are, you'll find it hollowed out.

Audio 13.4.wav By the time you notice a stalk borer infestation it's probably too late to save the plant. Your best option is to remove the
infested plants and kill the Stalkborer or else it may move on and attack other plants. This has the added benefit of
reducing the number of stalk borers that can lay eggs later.

Audio 13.5[1].wav However, prevention is always better than cure as there is currently, no effective rescue insecticide treatment available
to control stalk borers once they have entered the plants. They can, however, be controlled prior to infestation by
putting a pinch of Dipterex 2.5% into the maize plant funnel at 4 weeks after emergence and 10 days later where the
attack is serious.

Audio 13.6.wav Termites frequently attack Maize crops in Southern Africa causing huge destruction. At present there is a lack of
effective, safe and inexpensive insecticides against termites. You can try Dursban dust that includes chlorpyrifos or a
chemical treatment called Regent that has proven effective in many cases.

In the medium to long term it may prove safer, cheaper and more environmentally friendly to employ other methods
such as a "habitat management" system that is based on the old African practice of mixed cropping by planting
indigenous crops such as, Sorghum alongside Maize. Sorghum is more resistant to termites.

Audio 13.7.wav Another serious Maize pest is the Black Maize Beetle. It crawls into the soil and gnaws into the underground part of the
stalk.
Audio 13. 8[1].wav .80l dzasS G4KS .ft+r01 alAl S .SSGtSQa I NWBLHE &adl3S Aa ¢
cultivating during September. Go ahead and press the space bar to cultivate the field.
Audio 13.9b.wav . 2dz YIe GKAY]l GKFG 2y0S @2dz KIS KIFNBSa(GSR @ 2 beibled.|
i3dlo_PESTS_localisation_final.doc Page 27

11 May 2009



Audio 13.10.wav

Audio 13.11.wav

Audio 13.12.wav

Audio 13.13.wav

Audio 13.14.wav

97d547a5.wav
General
Space_Barl.wav
Space_Bar2.wav
generall.wav

generall[1].wav

Well_Donel.wav

Well_Done2.wav

¢CKSNBE FNB | ydzYoSNJ 2F LISada GKFEG OFy RSadGNRe &2dzNJ
Birds are major maize pests and can destroy a crop in a very short time. The best control is to scare them away. This can
be done by posting somebody physically in the field, especially in the mornings and evenings, or by tying tins at various

positions in the field, which can make noise when blown by wind. The old scarecrow in the field works just as well.

Grain weevils are the most common maize storage pest. The adults feed on the maize and the larvae tunnel inside. It is
difficult to eradicate the pest once it has entered the maize.

The adult Grain moth is Grey in colour and has long hair on the hind wings. It lays its eggs on the surface of the maize
and the hatched larvae bore into it.

Rats also cause a lot of post harvest losses in maize. The rodents can be controlled using traps or poisons (rodenticides).
Keeping cats at your homesteads also helps to reduce rodents as the cats feed on them. Another traditional method is to
mix mealie meal with cement. As the rodent eats the mixture, the cement will dry inside the stomach causing the rodent
to die.

It is by far the best to keep pests out of your stored maize. This means that your storage hut must be kept in a good
condition. Repair any cracks as soon as they appear and keep the door tightly shut. Now see whether you can find any
problems with this storage hut. Click on the items that you find so they can be repaired.

2Sff R2YSH |, 2dzQ@S 7T 2 dzy Ro chedk four mdie&store IR ragul& Mogis® 52y Qi T 2
Press the space bar to activate the sprayer bottle that sprays the chemical onto them
Press the space bar to proceed to the next step

Now click on the other button on the right hand side of the menu to proceed to the next step

Now Click on the other button on the right hand side of the menu to see where the blue trap for the Thrips should be
positioned

Well done! You have eliminated this pest

Well done! You have completed this section

i3dlo_PESTS_localisation_final.doc
11 May 2009

Page 28



i3dlo_PESTS_localisation_final.doc Page 29
11 May 2009



Annexure 1: How to localise i3dLO’s - a summary

Arguably, the most powerful feature of Interactive3d Learning Objects is their

translatability into many other languages. This feature means that the knowledge A\
encapsulated within each I3dLO can cross language barriers and be shared with a 0
global community at the click of a button. Audio and text components can easily ¢
be translated into other languages by exploiting the so-called “ZIP” compression

functionality built into .EOZ files. This is how it’s done.

The Basics:

All the information needed to run an i3dLO such as text files, audio files, etc, can be found inside the
compressed .EOZ file. In principal, you need to replace the graphic and audio files in the EOZ in order
to change the text and audio components of the 13dLO to a new language.

This is actually very easy to do if you follow these steps:

1.

You've probably worked with compressed .ZIP files before. Well, an EOZ file is basically the same
—you just need to unzip it! We recommend that you use WinRAR to do this as it is NOT case
sensitive, unlike WinZIP which IS Case-sensitive (trust us on this one, you'll thank us later!).
WIinRAR is a shareware program that can be downloaded at http://www.win-rar.com so go get it
if you haven’t already.

Right, now you have got WinRAR at the ready, you're raring to go. Not so fast. First you need to
something very important. Save a backup copy to work on (we never work on original files!).
Now open the file with WinRAR by right-clicking on the file, choose “Open With” and select
WinRAR. You may have to click on “Choose Program ...” and then select WinRAR from the list or
browse to its location to get it to open your file if it’s not already associated with .EOZ files. Hey
presto, the inner secrets of your 13dLO are revealed!

Replacing Text Textures:

OK. Now that you’ve opened the .ZIP file with WinRAR you’re probably thinking, wow, there’s a lot
of stuff in here. You'll probably see about half a dozen types of files. Don’t panic. We’re only
interested in a couple. We’'ll take it step by step - starting with text replacement.

1.

You’ll see that there are a number of .PNG files inside the file. These contain the actual text that
is used in the i3dLO. These are the files that you need to replace with your new, translated
versions. But please don’t edit the .PNG files directly. You can download a set of Adobe
Photoshop™ .PSD files from the website (see the Photoshop resource folder) that can be used as
templates to generate your own, translated content. They are precisely sized to ensure that the
text fits the way it should. These Photoshop “templates” are listed next to the relevant .PNG files
in tables below together with the fonts, font sizes and font colours you'll be using.

Go ahead and open the .PSD file and type your own translated text in. If you have Photoshop
then the process of editing the text layer contained within a .PSD file is a simple process. You can
purchase a simpler and cheaper download version called “Photoshop Elements” from
Adobe.com for approximately USD 100.

What? Do | hear screams and a gnashing of teeth: “How do | open .PSD files if | don’t have
Adobe Photoshop™?” Relax, take a deep breath and then download a secret weapon from the
Web called “GIMP” from http://www.gimp.org/. With GIMP you can do photo retouching, image
composition, image authoring, open .PSD files and, what’s more, it is open source and therefore,
free!
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4. OK, that was the good news. Now for some bad news. GIMP won’t actually allow you to edit the
.PSD file’s text layer itself because it turns it into a raster image as opposed to editable vector-
based text. This means that you can only use the text layer as a guide for the correct placement
of your new text. The table below gives you all the font information that you need. However,
before you start, you must make sure that GIMP is using the correct resolution otherwise you’ll
never get the font size right. The settings will obviously vary from project to project. For Pegging
out with the A-Frame you must set GIMP’s resolution to 300 pixels per inch. Click on “Image”
then “Scale Image” to get to the right window. Make sure that the X and Y resolutions are set to
300! Check out the screen shots below.

I
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5. There is one important thing to keep in mind when you are editing the layers. You only want
your new text layer to be visible. Make sure, therefore, that only this layer is visible in your
layers palette. Look for the “eye” icon next to the text layer. See the screenshot below.

7

| * Layers, Channels, Paths, Undo | Brushes, Patterns, Gradients @@]g
Eravwekorel pac-g v ‘pu—_o
e
88 v9
Layers < %
Made: | Marmal v 8
Opecty: 1000 o
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?_;:_% ampe Layer

Welcome o the Pegoing Simulat

Layer 1
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When you’re done, save the new file as a .PNG file. Now, this next bit is very important: You
must save your new .PNG file using EXACTLY the same file name as the original file otherwise the
.EOZ file won't recognise it and it simply won’t load into the simulation — don’t use the .PSD file
name and don’t say we didn’t warn you!

When you’re ready simply drag the new file from Windows Explorer into the open WinRAR
window to replace the old file. That’s that! Or is it? Nope, not quite but almost. Your .ZIP file will,
to be frank, do just that. Zip, nada, nothing.

You have to rename the simulation file extension back to .EOZ again to be able to run your i3dLO in
the EON Viewer. Now you’re done.

Replacing Audio files:

1.

Now you’ll have noticed a several other files inside the .EOZ file that have a .WAV extension. At
this point all the experts among you will, no doubt, stretch and yawn with a “been there, done
that expression” on your faces. Just bear with me as we run through some more basics. All the
I13dLO’s that you download from the website contain WAV files recorded at 44kHz, in 16 bit and
stereo, with MPEG layer 3 compression. This gives good quality audio with a low file size and is
our audio standard for I3dLO’s. For a more detailed discussion about audio files take a look at
the August 2006 “b S & | YR + dorfathsiagreatakidle@iout recording audio clips.

By now you should be familiar with the procedure for “un-zipping” .EOZ files. If you’re still not
comfortable with this, have another look at the steps outlined above and try it out a few times.
Practice makes perfect, after all.

3. Once you’ve finished recording your audio clip you have to save it back to the original file in

WinRAR. We must stress again at this point how important this step is. Save your new .WAYV file
using EXACTLY the same file name as the original file otherwise the .EOZ file will not be able to
pick it up when the simulation is run, capiche?
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Annexure 2: Linking i3dlo’s to PowerPoint

You can also use your simulations in PowerPoint presentations. It’s easy to set up and

all you have to do is the following:

1. Open PowerPoint, move to the slide where you want to inset the simulation

~

Click on Insert / Object.

3. Select Create New and EonX 4.0.1 (note, the version number is likely to be higher)

& click OK.

Insert Object

=

Autodesk DWF Yiewer Control

oA,
Eonx 4.0.1
"ettEmenT. 4 1k Control
| Microsoft Excel Chart

Object type:
' AddFlow 4 ActiveX Control -~
’ Adobe Acrobat Document A
O CreateTrom file Adobe Photoshop Image

[Jpisplay as icon

Result

_ E Inserts a new Eon¥ 4.0.1 object into your presentation,

4. An empty selection dialogue box will now appear on your screen. Right-click on the selection.

Click on Properties and complete the following fields:

Autoplay: 1

Simulation File: The path to your simulation file
(NB: Check your file extensions — If you're using
EON Distribution Files the file extension will be.edz
& if you're using EON Studio Documents the
extension will be.eoz.

5. When you now view your slide show, the EON
simulation will automatically run when you move
to the PowerPoint slide that you have linked to the
simulation.

Properties

|Control21 Cortrol2
Alphabetic | Categorized |

u
c :\Downloadsho@
0

110

True
480
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Simulation Viewer - installation

I3dlo’s have been developed and are normally distributed as separate files (they will have either an
.EOZ or .EDZ file extension). You will need to install the EON Viewer to run these simulations. If you
haven’t already installed the latest viewer, or don’t have a latest copy, it can be found at
www.naledi3d.com (select the “i3dlo home” button / downloads, the link is at the top of the page).
The latest version (September 2008 is 6.0.0).

There is no installation process for i3dlo files. Once they have been copied to your hard drive, they
can be run by simply double-clicking on the file name; or you could consider placing a short-cut on
your Windows desktop, or for example, embed relevant i3dlo’s into your PowerPoint presentations
(see Annexure 2 for more on this).

Computer specifications

It is important to keep in mind that VR simulations require PC’s with a “good” graphics card and
sizeable memory. The terms “good” and “sizable” can be defined along the lines of the following
hardware configuration, which would be our PC of choice:

Intel Pentium IV or AMD Athlon CPU (2GHz or better)

256 MB RAM (512 MB RAM preferred)

At least 250 MB spare hard drive disk space for installation — some of the i3dlo’s can be as big as
20Mb (or more) each

Sound card and stereo speakers, COROM

Monitor capable of 1024 x 768 or better

AGP or PCI-E Graphics card with at least 128 Mb of dedicated memory onboard (256Mb preferred)
(NVidia GeForce cards are recommended.)

3-button mouse and Windows XP

I3dlo simulations have been known to run on smaller computers, such as notebooks with the Intel
graphics chipset (for example, with 128Mb shared memory); and World Links in Harare have even
run some smaller simulations on older Pentium Il computers. However, it is the nature of “real-
time” interactive graphics programmes that the better the graphics card / chipset combination, the
more dedicated graphics memory and PC memory available, the better the simulation will run.

Typical symptoms of using a computer that is “low” on specifications is that the simulation take
longer to load; are “jerky” when moving around; or some of the textures may not render properly.

Mouse usage

Depending on which i3dlo is being used, a computer mouse can be used in varying ways to control
movement around the simulation. Firstly, as in most software applications, the user uses the mouse
to move the cursor and mouse clicks to make selections from displayed menu items, or to click to
move the i3dlo forward when dialog boxes are displayed.

However, because the i3dlo is based on Virtual Reality (VR) and interactive 3D worlds, the mouse
can also be used (sometimes this option is intentionally “turned off’) to move around the 3D world.
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This is usually achieved by holding the left —button in and sliding the mouse slowly forward to move
forward, or left / right to turn (depending on which direction you want to go). This navigation control
is quite intuitive and normally only take a few seconds of practice to get used to the idea, and to also
get used to co-ordinating the speed of the mouse movement with the actual speed of movement
within the simulation.

Similarly, the right mouse button can often be used to move vertically (up or down) in the
simulation; and a combination of the left button and the keyboard key to change the angle of view
(again these options may have been intentionally turned off).

The middle mouse button may

also be used change the angle WELCOME

of view. Please see instructions below on how to navigate - Click to continue

Finally, there may be some
cases where the left / right
buttons may have been
intentionally swapped. A little
trial and error will help you to
determine what mouse controls
result in which movements in a
particular i3dlo.

Walk

Left click
and drag

Activate Look Around

Mid click
and drag

Left click
on object

Troubleshooting

In this section, we look at some common problems that may arise when working with interactive
simulations.

1. Simulations don’t run smoothly
By its nature, VR allows you to move around the 3D simulation in real time. While this is one of
the more powerful features of Virtual Reality, it also means that the quality of the “screen re-
rendering” is dependent on the amount of memory (both dedicated graphics and computer
memory) and the system CPU that is available. If the simulation is not running smoothly it is
likely that your computer is below specification (for that particular i3dlo). In marginal cases, you
could try to reduce the load on the PC by closing as many other applications as possible.

2- AUdIO .} EON Viewer - Rondawel
On rare occasions, the sound S - [ ]
option may become disabled.

To check this click on Tools on
the EON Viewer Menu Bar
(right). Select EON
Configuration from the drop-
down menu and click on Wave
Sound. The Wave Sound
Properties menu will appear.
Make sure that the Sound Off
box is unchecked!

EON Simulatio) Configuration
 Configuration-

Schemes: [Dafa

Settings:

% Wave Sound Properties

Sound |

DirectSaund diiver: | Primary Sound Diiver ~

Sound quality: 44100 Hz 16 Bit Stereo hd Default
Speakers: Stereo speakers ~
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