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PREFACE
Because of the nature of my study at the University ofWageningen (Tropical Land Use), my
first aim is to get some ideas about what working in the tropics is about. What are the good
and the bad parts, are there going to be any problems for me and, most important of all, would
I like it?
The second aim of this practical period will be to learn something more about tropical crops,
cashew in specific, and about agronomy in general. Getting more familiar with land use
planning projects and the way they work and learning another foreign language (Spanish) are
also important factors.
As a part of the bigger REPOSA study, I will try to make a so called LUST of the cashew
grown in the research area. The first part of my research will be a literature study on cashew
and agronomical part ofbreeding cashew. This will consist of the agronomical requirements
of the tree. Important factors in this are climate, soil type, nutrients, cultural practices, etc.
Furthermore will be dealt with the specific pests and diseases that can plague the cashew tree.
After this, an inquiry will be made on these subjects which will be used in the field to see the
similarities and differences between the literature and practice.
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1 INTRODUCTION
1.1

REPOSA

The abbreviation REPOSA stands for: Research Program On the Sustainability of
Agriculture. This was formally called the Atlantic Zone Program. It is an interdisciplinary,
collaborative research program of W ageningen Agricultural University (WAU) in the
Netherlands, the Tropical Agronomy Research and Higher Education Center (CATIE) in
Costa Rica, and the Costa Rican Ministry of Agriculture and Livestock (MAG).The program
started in 1986. The main disciplines involved are soil science, agronomy, economics and
marketing.
The main thrust of the program is the development of a methodology for analysis and
evaluation of alternative scenarios for profitable and sustainable land use at the farm,
(sub )regional and possible, national level.
Since 1991 the research of REPOSA has focused on the development of an interdisciplinary
methodology for the evaluation of alternative land use scenarios: US TED (Uso Sostenible de
Tierras En el Desarrollo/Sustainable Land Use in Development).
This consists of different steps:

>-

data collection (through survey, literature studies and expert knowledge)
~ a scenario definition
~ establishing the technical coefficients
~ optimizing the LP model (through trade-offs of different goals)
~ and finally analysis and interpretation of the optimization results

1.2 Land Use Systems with a Specified Technology
A LUST is a combination of a land unit - the soil type- and a land utilization type, and is a
description of a unique quantitative relationship between physical inputs and outputs for a
specific crop, given a specific fixed input-output technology. The fixed input-output
technology is defined by the operation sequence coinciding with the specific management of
the LUST. Research at this level focuses on the analysis of the land unit; on the analysis of the
land unit; on an inventory of existing LUST's (obtained trough field surveys); and on the
design of alternative LUST's. The latter is done with the help of data from the field
experiments, and expert systems, including crop growth simulation models. To keep the
number of different LUST's within reasonable limits, soil series of the original soil map are
aggregated into a much smaller number of soil groups (source: information and PR office,
WAU).
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2 CULTIVATION OF CASHEW
2.1 General characteristics of the tree
The cashew tree (Anacardium occidentale L.) belongs to the genus Anacardium, a member of
the family of the Anacardiaceae, witch comprises about 60 genera and 400 species of trees
and shrubs with resinous bark, and grows most abundantly in the tropics in both eastern and
western hemispheres. Several other important fruits and nuts, such as the mango (Magnifera
indica L.), the pistachio nut (Pistacia vera L.) and various species ofSpondias L., such as
Otaheite apple (S. cytherea Sonn. or S. dulcis Forst), a hog-plum (S. mombin L.) and Spanish
plum or red mombin (S. purpurea L.), belong to this family.

Two species of cashew are distinguished. A. nanum and A. giganteum, each divided into
varieties, characterized by color (yellow or red) and shape (round, pear-shaped or elongated)
of the pseudo-fruit. Each variety could be subdivided into an infinite number of sub-varieties
according to intermediate colors or shapes of the pseudo-fruit.
The cashew tree is an evergreen perennial. When growing under favorable conditions and
unharmed by pests, the stem is erect, the canopy symmetrical, mostly umbrella-shaped. The
tree may grow up to as much as 15 meters. Branching begins close to the ground. The lower
branches will rest on the ground, a few meters from the trunk, and branches of older trees
which have grown without being disturbed, may creep over the ground over a considerable
distance, sometimes rooting where they touch the soil (Davis 1961). This habit makes the soil
very suitable for protection of the soil against erosion.
Figure 1. Cashew flowers

The canopy can become very large. In an old grove, trees with a canopy diameter of twenty to
thirty meters are no exception. Usually two or three periods of major shoot growth can be
distinguished, according to the seasonal periodicity of the climate. Massive shoot growth at
the end of the rainy season or at the end of the dry season, just before flowering, is a general
phenomenon in climates with marked dry and wet seasons.
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The leaves are glabrous, thick and leathery, oblong to obovate, and rounded to emarginated at
the apex, 10 to 20 em long and 5 to 10 em wide. The petioles are about 0.5 to 1 em long. The
leaves are simple, entire and pinnately veined, each leave having about 20 pairs of prominent
veins. They are alternately arranged on the twigs. The young leaves are reddish brown to pale
green, gradually turning to dark green when mature.
The cashew has an extensive lateral root system and a tap-root which penetrates deeply into
the soil and grows very fast. In Madagascar it was observed that young seedlings of 2 to 3
months had a tap-root with a length of more than 80 em, five-months old had a tap-root of 120
em. After four and a half year the root was traced at a depth of 5 m and still descending. The
lateral roots grow equally fast and wide, young trees planted at a distance of 12m would have
their root system intermingling starting at an age of 4 to 5 years.
The age at witch cashew trees start flowering is influenced by the growing conditions and
probably also by genetic factors. Although trees growing under favorable conditions may
produce their first crop worth harvesting at the age of 3 years, the production of flowers and a
few fruits usually takes place in the second year of growth. In exceptional cases trees may
produce flowers in the first year of growth. Usually, flowering takes place after the growth
flush at the end of the rainy season, the inflorescence being produced at the terminal end of
the newly developed shoots. Consequently, the fruits are produced at the periphery of the tree.
The flowering peak during which fifty percent of the flowers are produced often does not last
longer than for to six weeks.
The inflorescence is a panicle, and it may be either conical, pyramidal or irregular in shape.
Morada (1941) counted 3 to 11 branches in each panicle, depending on the vigor of the tree,
with 40 to 100 individual flowers on each panicle branch or 120 to 1100 flowers in one
panicle. The scented flowers are small and white when just opened. In a few days the color
turns pink, they are shown in figure 1. Cashew is andromonoecious; in each panicle perfect
flowers and staminate flowers are produced, averaging 1 perfect to 8 male flowers. Each
perfect flower stands upon a pedicel about 2 mm long. The petals, more than 10 mm long,
spring from within the tube formed by the overlapping sepals around the pedicel. At anthesis
they are curved back, bringing the tips at the level of the receptacle. The stamens are not
arranged in a circle but in an ellipse. Each flower has one ovary, rudimentary in the case of
male flowers. The flowers usually bear one, sometimes two large extended stamens.
According to Rao and Hassan (1957), Damodaran et al. (1965) and Roth (1974), the flowers
have only one true stamen, the other being staminodes, whereas according to Morada (1941),
Singh and Pillai (1964), Northwood (1966) and Copeland (1961) all stamens are normal and
produce pollen. Ascenso and Mota (1972b) found that the pistil was longer than the large
stamen in 98 percent of the flowers; in the remaining two percent they were equal in size. The
pistil was always longer than the major stamen. This would appear to favor cross-fertilization.
The flowers start opening as early as 7 a.m. and continue to open until around 3 p.m., the
opening of the perfect flowers showing a peak between 9 a.m. and 11 a.m .. Northwood (1966)
observed that flower opening is observed by temperature. He noticed that the time between
flower opening and anther dehiscence was much shorter for flowers opening in the heat of the
day than for early morning openh1g flowers. The longer the time between flower opening and
anther dehiscence, the smaller the chance of self-pollination. The major part of pollination is
done by insects, especially black and red ants seem to play an important role. The flowers
have a strong scent, indicating the importance of attracting insects. Pillai and Pillai (1975)
observed that, out of the 85 % fertilized fruits, only 4 percent reached maturity, the remaining
81% being shed away at various stages of development. Of this, 20% was caused by insect
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attack and the remaining 61% could be attributed to any factor ranging from nutritional
imbalance to defective metabolism.
The kidney-shaped nut is the true fruit of the cashew tree. It is attached to the apple, the juicy
swollen pedicel, which is about five to ten times as heavy as the nut when ripe. The nut is a
true nut with a single seed. Correia (1963) estimated the average weight of a nut in
Mozambique to be about 5 g. The shell of the nut has a leathery exocarp, a hard and
somewhat brittle endocarp, and a spongy mesocarp containing the cashew nut shell liquid
(SNSL). The kernel has a wrinkled surface and is covered by a reddish brown or pink testa.
The kernel itself is white. Generally it is considered that the ripening of the fruit takes about
two months.
Cashew is mostly divided into two species, the dwarf and the tall .Each species subdivided
into various varieties, characterized by two different colors of the pseudo-fruit, red or yellow,
and three different shapes of the pseudo-fruit, round, pear-shaped or elongated (Valeriano,
1972).
2.2 Soils
Table ... shows suitability classes for cashew cultivation. The best soils for cashew are deep,
friable, well-drained, sandy loam soils without a hardpan, with the phreatic water level at a
depth of 5 to 10 meters. Cashew also thrives on poor sandy soils although mineral
deficiencies are more likely to occur. That cashew can grow on poor stony soils might be
caused by its extensive root development, increasing greatly the available volume of soil from
witch it can draw its water and nutrients. Cashew cannot withstand bad drainage, stagnating
water or flooding. on badly drained soils ,cashew might suffer from too high a groundwater
level in the wet season and, because of resulting superficial root growth, of drought in the dry
season. Heavy soil layers, hardpan and compacted subsoil's impede root penetration and
according development of the tree. On shallow soils, competition for water with weeds causes
poor growth and sometimes the trees can become completely overgrown. On deep soils the
tree provides such a heavy shade that weed growth under trees is only very slight.
Table !.Guidelines for selection of land for cashew
Very good
Good
Fair
l.Soil
Characteristics
Depth of soil
90 cm-1 m
45 cm-90 em
>1.5 m
Texture
Loam
Loamy sand Clay loam
Sandy loam

Silty loam
Coastal sand

Reaction

Very slightly Slightly
acidic to
acidic (pH 6
neutral (pH
to 6.3)
6.3 to 7.3)

Silty clay
loam
Sandy clay
loam
Loamy
skeletal
Medium
acidic (pH
5.6 to 5.9)

Poor

Unsuitable

23 cm-45 em
Gravelly clay
loam
Gravelly silty
loam
Gravelly
sandy loam

<23 em
Gravelly clay
Sandy clay
Silty clay
Clay

Strongly
acidic (pH 5 .1
to 5.5) or
mildly
alkaline (pH
7.4to7.8)

Very strongly
acidic (pH
less than 5) or
alkaline (pH
more than
7.8}
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2. Land
Features
Slope(%)
Water Table
(m)
Erosion
condition

<3
2-5

3-5
1.5-2

5-15
8-10

None to
slight

Slight (sheet
erosion)

Drainage

Well drained

Moderate (rill Severe (gully Very severe
and sheet
erosion)
(gully and
erosion)
ravine
erosion)
Moderately
Excessively
Poorly
well drained drained and
drained
imperfectly
drained
Plateaus
Swamps

Physiography

Well drained
to somewhat
excessively
drained
Coastal
Alluvial
planes
planes
Delta reaches Natural
Shield planes lavees
Upland
planes

Hills, domes,
mounds

15-25
10-13

Ridges
Steeply
undulating
terrain with
severe
erosion

Inland
Coastal
lateritic
ridges
region
adjo.i11ing
coastal planes

3. Climate &
Environmental
Factors
Altitude (m)
Rainfall
(em/year)
Proximity to
sea (miles)
Temperature (
C)
Maximum in
summer
Minimum in
winter
Humidity (%)
Occurrence of
frost

>25
>13

Valleys,
bottoms
Escarpments

Steeply
sloping
mountains
Creek plains

<20
150-250

20-120
130-150

120-450
110-130

450-750
90-110

>750
>250

<50

50-100

100-150

150-200

>200

32-38

38-40

40-41

41-43

>43

15

14-16

12-13

9-11

<9

50-60
Occasional
(once in 5
years)

<50 or >80
Very often to
frequent
{every year)

70-80
None (once
in 20 years

65-70
60-65
None (once in Very rare
15 years)
(once in 10
years)
Source: Mahopatra and Bhujan, 1974.

Cashew has only little tolerance for soil salinity, although it is sometimes grown very near to
the beach. Laboratory trails have indicated that difference in tolerance between varieties
exists. Most trees show dwarfing symptoms at higher salinity levels. At concentrations of 0.8
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per mil salinity dwarfing occurs and the maximum concentration is about 3-3.5 per mil,
corresponding with a electric conductivity of 12-15 mS cm- 1•
2.3 Cultural practices
The economics of cashew cultivation depends largely on the type of farm. The production
capacity of a subsistence farmer depends mostly on the labor capacity of his family during the
rainy season. In the dry season this labor force is mostly idle and unemployed.
The need for weeding is principally based on the competition for water and also light.
On shallow soils, where total moisture availability is much less and soil moisture is almost
completely consumed by the weeds at the beginning of the dry season, cashew seedlings will
perish without thorough weeding. During the first three years of growth, ring-weeding should
be practiced. At first the diameter of the ring can be about one and a half meter, extending
gradually to three meters in the third year. Timing of the weeding is very important. Slashing
the weeds when the dry season is well advanced is hardly beneficial. The weeds will have
consumed already a large part of the available soil moisture and new growth will be very
rapid after the first rains. Weeding should preferably be done before the end of the rainy
season. Then the tree will have sufficient moisture available for its flush and inflorescence
development. Where weeds grow very high, shading the lower branches of the cashew tree, a
second weeding during the first half of the rainy season might be advisable. Although not
ideal, weeding under and between the trees can be done in the dry season. As the trees grow,
weeding requirements will diminish and when the tree is in production, the necessary labor
for cashew will mainly consist of harvesting and but little weeding. Cashew seedlings are very
sensitive to competition with weeds but, especially on sloping lands, all the vegetation can not
be removed before planting, and clean weeding can not be practiced during the young stages
of the tree because of the danger for wind and water erosion. After the trees have developed to
such an extend that the trees act as an windbreak, the remaining land can be cleared. In large
areas of cashew plantations, another reason for leaving large strips of natural vegetation is the
maintenance of the insect population required for the pollination of the cashew flowers. In
areas less sensitive to erosion, all the trees and shrubs are removed before planting. Ring
weeding of young trees is practiced, and a low-growing stand of weeds is maintained until the
establishment of the young cashew tree.
In areas without irrigation facilities cashew is sown or planted in the rainy season. Sowing of
cashew in situ, with or without planting holes has been the main method of establishing
smallholdings or large plantations so far.
The advantages of sowing are:
);;;> the plant can develop its root system and especially its tap-root naturally
);;;> it is the cheapest way of planting
);;;> it is the quickest method of planting
Disadvantages are:
);;;> lower rate of germination
);;;> danger of serious damage by animals
);;;> less opportunity for selection of seedlings than with planted seedlings that are raised in
the nursery
Planting can best be done when the rains have started falling regularly, and the soil does not
dry out again. In climates with irregular rainfall and short rainy seasons, the risk of
germinated seedlings drying out can be reduced by pre-soaking the seeds before planting,
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deep sowing (5-10 em) and covering the side with mulching material to reduce evaporation.
Planting holes are not essential under optimal growing conditions. However, on soils of low
fertility, planting holes will give the seedling an advantage in their development, if they are
filled with better soil, for instance by mixing the dugout soil with manure and/or fertilizers.
Under such conditions seedlings growing in planting holes will develop much better and have
more reserves to draw upon than seedlings growing without planting holes; when the dry
season starts, their tap-root will grow more vigorously in search of deeper, moist soil layers
than the tap-root of poorly developed seedlings. Seeds can usually be sown at a depth of 5 em.
The maximum depth at witch seeds can be sown is about 10 em, depending on soil conditions.
If soils are heavy and crusting when drying at the surface, the plumule may not be able to
emerge from a great depth and die.
Pruning with the aim of obtaining higher yields is not generally done and apparently
unnecessary. In general, pruning is limited to the removal of the lowest branches during the
first year of growth. Where no mechanized cultivation is practiced, pruning is limited to a
height of about 60 em. This is done to facilitate harvesting and other operations. The lateral
branches will first grow upward and later gradually bend downwards, thus providing ample
room for workers to walk under the trees for harvesting and weeding. Pruning of heavy
branches may cause heavy gum exudation, weakening the tree. Pruning might increase the
development of water shoots sprouting from the lower part of the stem. Such sprouts should
be removed regularly to avoid a bushy development. Pruning might affect early yields
adversely and increase weeding costs. In fully grown trees some pruning of dead wood or
branches which have been attacked by borers, may be necessary.
2.4 Spacing
Competition for water is the main cause of the decline in nut production at close tree spacings.
The rooting habit of the cashew tree, attaining a lateral spread appreciable greater than that of
the transpiring canopy, appeared to be the most important ecological factor in the successful
adaptation of the tree to its dry environment. This is one of the most significant factors to be
considered when determining the final spacing of a cashew plantation. Under conditions of
higher rainfall, competition for water might not be so serious and yield declines might occur
later, due to competition for light rather than for water this is shown in table 2. Competition
will be more extreme on shallow soils, even under conditions of higher rainfall, especially
when weeding is inadequate.

Table 2. Cashew nut yields per tree at various planting densities (kg ha- 1)
1967).
Number of trees per ha
269
119
67
1
1
1
kg ha-1
kg tree- kg haYear of kg hakg
kg
tree-1
tree-1
growth
3rd
662
2.6
2.4
326
2.8
175
4th
954
5.7
3.5
687
5.7
381
5th
800
822
7.8
3.0
500
6.9
Total
2416
8.9
1835
15.4
1056
16.1

(Dagg and Tapley

42
kg ha-1

128
310
437
875

kg
tree-1
3.0
7.4
10.2
20.6

High-density planting gives the highest initial yield but such a planting needs thinning-out as
trees develop. Timing of thinning-out a densely planted plantation is an important matter, not
only to reduce competition between trees but also to avoid development of wrong canopy
shapes. Normally the lower branches of cashew trees grow almost horizontally, but when
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trees grow too close together, branches grow upward in search of light. Thus, when thinningout is done too late, the remaining trees have developed a narrow canopy, all branches turned
upwards. Apart from direct sunlight encouraging weed growth, and thereby sharply raising
weeding costs, yields will be reduced because of ill-developed canopies and possibly also by
poorly developed root systems. In such a case it might be wise not to remove the surplus trees
but to prune them heavily, giving the other trees the opportunity to spread and at the same
time not allowing too much light to reach the soil.
2.5 Nutrition
Due to its extensive root system, cashew can draw its nutrients from large volumes of soil,
and as a result perform reasonably well on poor soils, where other crops fail to do so. When
cultivating
cashew on soils containing all the minerals required, but only available in low
\
quantities per unit of area, the trees may not react strongly to fertilizer applications, and this
may have led to the rather general, but wrong opinion in the 1960's, that fertilizing of cashew
is uneconomical. Symptoms of mineral deficiency as described by Ohler and Coester (1978)
can be divided into three groups:
I. Deficiencies that where lethal during the trial period of there experiment; in order of

seriousness: Fe, Mg, K, N and Mo.
ll. Deficiencies that developed early but were not lethal during the trial period. In order
of severity: S, Ca, Mn and Zn.
Ill. Deficiencies that developed slowly and did not cause severe effects; in order of
importance: P, Band Cu.
• Nitrogen
The color of the leaves turned gradually from dark to pale green, and later to yellow. The
symptom spread from the lower leaves upward. Some petioles changed from green to a
reddish color. Development of leaf symptoms coincided with growth stagnation.
• Phosphorus
The color of the leaves ofP-deficient seedlings changed very slowly from normal green to a
darker green and later from a bronze-green to a yellowish shade. At that time the lower
leaves withered and began to fall. The growth of the stem and the laterals stagnated after
about three-and-a-half months.
• Potassium
Deficiency symptoms developed within two months. The lowest leaves turned yellow,
starting at the apex and along the margins. At a later stage there was a green section at the
basal end of the leaf, elongated along the midrib and narrowing to a point. The rest of the leaf
was distinct yellow, with necrosis at the tip and along the margins of the leaf. At the age of
four months all the plants had died.
• Calcium
The first symptoms developed within one month; the youngest leaves became yellowish,
beginning at the margins of the leaves. The progress of the symptoms however, was rather
slow. At the end of the trial the terminal leaves were yellow, narrow in shape and small; the
lower leaves were pale green and some had yellow patches. Yet the distribution of these
patches did not show a characteristic pattern. Green and yellow colors gradually faded from
one into another.
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• Magnesium
Deficiency became visible in one month. The first symptom was interveinal yellowing of the
lower leaves. Tip and margins remained green for some time, and this appeared to be
characteristic ofMg-deficiency. Symptoms spread rapidly from the lower leaves toward the
top of the plants, which died within ten weeks.
• Sulphur
The first deficiency s)mptoms appeared within one month. The terminal leaves became
chlorotic, beginning at the top of the leaves. After that, the color of the leaves gradually
changed from green to yellow, the apex turning to a reddish-yellow.
• Finally, necrosis developed at the apex and along the leave margins along the terminal
leaves.
• Iron
This deficiency affected the seedlings most severely and all the plants died within seven
weeks. Within four weeks, the youngest leaves had severe chlorosis; the whole leave turned
yellow, except for midrib and main veins. Two weeks later the leaves, and even the stem top,
had become entirely yellow to whitish-yellow. The lower leaves were pale green.
• Boron
No clear deficiency symptoms developed.
• Manganese
After six weeks the color of the youngest leaves turned from green to pale green and after
that to yellowish-green, with green bands along midrib and main veins. Later, rosettes of
small leaves developed at the terminals and many young leaves withered and fell
premature! y.
• Zinc
After about two-and-a-half months the color of the leaves, with the exception of the lowest,
gradually changed from green to pale-green with green veins, and yellowish-green with green
veins. The youngest leaves had a reddish-brown pigmentation. Later, the youngest leaves
remained small and narrow.
• Copper
Absence of copper remained almost without effect on the cashew seedlings. Leaf color was
slightly darker than normal, and young leaves showed a slower development.
• Molybdenum
Leaf-color symptoms were not particularly apparent. After six weeks, terminal leaves
gradually changed from green to a mottled green, and later on to a yellowish-green with
slightly greener veins. The main characteristic was a strong development of the lateral shoots.
2.6 Fertilizing
Results of experiments conducted by Lefebre (1970, 1973a) showed that during the
vegetative stage, before trees started yielding, N and P were the most important elements
under local conditions. K played only a minor role. There was a strong interaction between N
and P. Seedlings receiving Nand P treatments developed much more vigorously and flowered
much earlier than untreated ones. Yield figures of later trials (Lefebre 1973c), however,
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showed that the role ofK became increasingly important, especially in the presence ofN.
The importance ofK in nut production is shown in table 3.
Table 3. Yields (kg) of four-year old cashew trees with different fertilizer applications
(Lefebre 1973a)
Third year
Fourth year
Percentage
Total yield
Application
increase
22.5
8
450
20.8
Control
611
30.5
70
18.0
N
p
31
515
25.7
19.7
44
624
31.2
21.6
K
28.0
39
559
20.0
NP
95
36.0
710
18.5
NK
24.1
482
22.4
8
PK
59
655
20.6
32.7
NPK
64
652
32.6
NPK
19.8
+trace elements
2. 7 Diseases
Diseases affecting seedlings:
• Damping-off (Phytphthora palmivora Butler)
It affects the collar region of tender seedlings. Such seedlings tum pale and show water
soaked girdles of darkened tissue around the stem. Later, affected seedlings topple and
eventually rot. In severe cases, leaves also show water-soaked areas, which enlarge and
coalesce.
• Seedling blight ( Cylindrocladium scoparium)
Characteristic symptoms of infection are wilting and withering, and rotting of the
underground portion of the stem. Incidence can be severe during the rainy season.
• Root-rot disease (Pythium ultimum)
Primary are yellowing of the lower leaves and conspicuous stunting of the plant. The
seedlings (4-6 weeks) show rotting of their root-system, with infection starting at their root
tips.
diseases of young shoots and inflorescences:
• Anthracnosis
The fungus Colletotrichum gloeosporioides, the casual agent of anthracnosis, is one of the
most common pathogens in cashew and in many other tropical fruits like mango, citrus,
avocado and papaya, to which it often causes serious damage. According to Singh et al.
(1967), C. gloeosporioides continues its growth on the dead parts of the host tissues after
killing and perennates there during unfavorable periods. When the air humidity is high and
cashew plants put forth new flush, the pathogen becomes active and infects the tender parts
of the plant, where it fruits profusely and produces abundant conidia. Early attack is seen in
the form of reddish-brown, shiny water-soaked lesions, followed by a resin exudation on the
affected parts. The lesions grow longitudinally and radially, killing the affected shoots and
inflorescences. Tender leaves, when attacked become crumpled. Affected nuts and apples
decay and shrivel. Flowers tum black and fall off. Successive die-back on terminal shoots for
a couple of years, may induce stagheaded symptoms and subsequently kill the diseased plant.
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• Inflorescence blight
A major problem of cashew in India is caused by attack of the insect pest Heopeltis antonii in
association with fungus infection by Gloeosporium mangiferae and Phomopsis anacardii
(Nambiar et al. 1973). The fungi where found to be only secondary saprophytic colonizers,
with are not pathogenic.
• Die-back
Several diseases, resulting in the dying of terminal twigs, are grouped under this name.
Robinson (1960) suggested that the original cause of die-back is mechanical. Due to strong
winds or heavy crops, the very brittle wood of cashew cracks and the secondary rots cause
die-back of the twigs. The normal greenish color of the healthy shoots progressively tum
brown, and as a result the flowers and shoots are lost and no fruit formation takes place.
When immature nuts and apples are infected become black and fluffy, and sometimes remain
attached to the moribund floral stalks for many weeks.
• Powdery mildew
This whitish or grayish-whitish fungus growth, witch covers young twigs, inflorescences and
even young nuts during the dry season, is caused by Odium sp.
Diseases attacking the leaves:
• Anthracnosis
Is also found on mature leaves and is visible as reddish-brown to blackish-brown angular
spots.
• Diplodium anacardiacearum
The first symptoms are chlorotic, yellow, roundish spots on the leaves, progressively turning
into grayish-brown. At the underside of the leaves, a black, velvet-like fungus growth can be
observed; this finally spreads over the whole leaf area, causing the leaf to whither and fall.
• Gummosis
This is a exudative disease, caused by Diplodia natalensis but gum exudation was also
mentioned as a symptom of attack by Phytophthora nicotianae; probably, Gummosis is not a
disease by itself but a symptom caused by various pathogens or physiologic disorders.
• Cephaleuros virescens
A parasitic alga that can be found in climates that are rather humid for cashew. This alga is
an epiphyte, penetrating trough the epidermis into the parenchyme cells, killing large parts of
the foliar tissue.
2.8 Cashew nut market
The cashew nut is one of the most traded nuts in the world.
Commercial production of cashew nuts is concentrated in Brazil, India and East Africa. Some
statistics are shown in table 4.
Table 4. Production statistics
World
1. India
2. Brazil
3. Mozambique

614,169 MT.
24%
32%
9%
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4. Guinea-Bissau
5. Indonesia
6. Tanzania
Source: F AO statistics, 1994.

6%
5%
5%

Numbers of area's and yields in India and Brazil are shown in tables 5 (total area harvested),
6 (total production) and 7 (total yields). In 1984 India, Brazil, Mozambique, Tanzania and
Kenya reportedly produced 84% of the world production of cashew nuts. Since then Brazil
and India have taken over the world marked with production in Mozambique and Tanzania
declining sharply due to aging of existing trees and lack of new plantings, outbreak of
diseases, poor weather conditions, marketing and internal transport problems and political
instability.
Table 5. Total area harvested (ha).
India
580,000
1993
385,000
1995
385,000
1997
Source: F AO website.

Brazil
689,302
647,499
681,656

Table 6. Total production (mt)
India
350,000
1993
150,000
1995
150,000
1997
Source: F AO website.

Brazil
62,421
164,156
182,116

Table 7. Total yield (hg ha- 1)

Brazil

India
4,090
4,935
6,034
3,896
3,896

1983
1988
1993
1995
1997

2,852
906
2,535
2,672

Source: F AO website.
The United States is by far biggest importer of cashew nuts. The U.S. total imports by
quantity are about 6 times the EU total import as is shown in tables 8 and 9. The value of total
imports of the US and the EU are not comparable, due to currency fluctuations and because it
was not possible to determine from the statistics what share of the imports were processed
cashew nuts. It would seem obvious that the US also re-exports processed cashew nuts to
Europe. Big importers in Europe are Germany and the United Kingdom.
Table 8. US import totals of cashew nuts by quantity and value.

1989

1990

1991

1992

Quantity
41,396
4,453
49,433
61,116
metric tons
Value
179,028
225,731
243,784
258,727
$US 1000
Source: National Trade Data Bank. US Department of Commerce.

1993
69,306
279,991
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Table 9. EU import totals of cashew nuts by quantity and value
1989
1990
1991
12,447
14,810
12,454
Quantity
metric tons
79,844
84,109
48,804
Value
$US 1000
Source: EUROSTAT.EU External Trade statistics.

1992
10,098

79,806

The former Soviet Union used to be the major importer of Indian cashew nuts in the mid 1980
's. Other big importers in the world are Australia Canada, Japan and Hong Kong. In addition
to Brazil and India, other exporters include Sri Lanka, China, Malaysia, the Philippines,
Thailand and Latin American countries such as Colombia, Guatemala, Venezuela and the
West Indies. East and West Africa countries also produce and export cashew nuts. However,
as mentioned earlier, Brazil and India dominate the world market with an estimate 80-85%
market share. Harvested area, total production and total yield of these countries are shown in
tables 7, 8 and 9. A lot of the future growth of the cashew market depends on the growth of
the snack market, but also on the development of the market for other nuts.
2.9 Chemistry of the seed
Per 100 g, the mature seed is reported to contain 542 calories, 7.6 g H 20, 17.4 g protein, 43.4
g fat, 29.2 g total carbohydrate, 1.4 g fiber, 2.4 gash, 76 mg Ca, 578 mg P, 18.0 mg Fe, 0.65
mg thiamine, 0.25 mg riboflavin, 1.6 mg niacin, and 7 mg ascorbic acid. Per 100 g, the mature
seed is reported to contain 561 calories, 5.2 g H 20, 17.2 g protein, 45.7 g fat, 29.3 g total
carbohydrate, 1.4 g fiber, 2.6 gash, 38 mg Ca, 373 mg P, 3.8 mg Fe, 15 mg Na, 464 mg K, 60
mg P-carotene equivalent, 0.43 mg thiamine, 0.25 mg riboflavin, and 1.8 mg niacin. Per 100
g, the mature seed is repored to contain 533 calories, 2.7 g H 20, 15.2 g protein, 37.0 g fat,
42.0 g total carbohydrate, 1.4 g fiber, 3.1 gash, 24 mg Ca, 580 mg P, 1.8 mg Fe, 0.85 mg
thiamine, 0.32 mg riboflavin, and 2.1 mg niacin. The apple contains 87.9% water, 0.2%
protein, 0.1% fat, 11.6% carbohydrate, 0.2% ash, 0.01% Ca, 0.01% P, .002% Fe, 0.26%
vitamin C, and 0.09% carotene. The testa contains a-catechin, P-sitosterol, and 1-epicatechin;
also proanthocyanadine leucocyanadine, and leucopelargodonidine. The dark color of the nut
is due to an iron-polyphenol complex. The shell oil contains about 90% anacardic acid
(C22H3203 and 10% cardol (C 32H27 04). It yields glycerides, linoleic, palmitic, stearic, and
lignoceric acids, and sitosterol. Examining 24 different cashews, Murthy and Yadava (1972)
reported that the oil content of the shell ranged from 16.6 to 32.9%, of the kernel from 34.5 to
46.8%. Reducing sugars ranged from 0.9 to 3.2%, non-reducing sugars, 1.3 to 5.8%, total
sugars from 2.4 to 8. 7%, starch from 4. 7 to 11.2%. Gum exudates contain arabinose,
galactose, rhamnose, and xylose.
2.10 Medicinal uses
Cashew apple juice, without removal of tannin, is prescribed as a remedy for sore throat and
chronic dysentery in Cuba and Brazil. Fresh or distilled, it is a potent diuretic and is said to
possess sudorific prope1ties. The brandy is applied as a liniment to relieve the pain of
rheumatism and neuralgia. Table 10 shows some of the medicinal purposes the cashew apple
is used for.
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Table 10. Ethnobotany: worldwide uses
Country
Africa

Uses
Intoxicant, Tattoo

Brazil

Analgesic, Aphrodisiac, Asthenia, Asthma,
Bronchitis, Callosity Com, Cough, Diabetes,
Diuretic, Dyspepsia, Eczema, Gargle, Genital,
Impotency, Intestinal Colic, Leishmaniasis,
Mouthwash, Muscular Debility, Psoriasis,
Scrofula, Stimulant, Syphilis, Throat,
Tonsilitis, Ulcers(mouth), Urinary, Venereal,
Vesicant, Wart, Wounds

Elsewhere

Asthma, Astringent, Cold, Com, Congestion,
Cough, Debility, Diabetes, Dysentery,
Liqueur, Piscicide, Purgative, Scurvy, Tumor,
Vesicant, Wart

Guatemala

Liqueur, Poison, Skin, Wart

Haiti

Caries, Toothache, Wart, Stomatitis, Diabetes

Malaya

Diarrhea, Thrush, Catarrh, Dermatosis,
Nausea, Constipation

Mexico

Caustic, Diabetes, Diarrhea, Freckle, Leprosy,
Liqueur, Poison, Skin, Swelling, Syphilis,
Ulcer, Wart

Panama

Asthma, Cold, Congestion, Diabetes,
Diarrhea, Hypertension, Inflammation

Peru

Antiseptic, Diarrhea, Douche, Infection,
Infections( skin)

Trinidad

Ache(Stomach), Asthma, Cough, Diarrhea,
Dysentery, Dyspepsia

Turkey

Diarrhea, Fever, Poison, Wart

Venezuela

Dysentery, Gargle, Leprosy, Sore(Throat)

2.11 Other uses
Cashew apples contain a lot of nutrients as can be seen in table 11. For that reason they are
also very much appreciated. In the field, the fruits are picked up and chewed for refreshment,
the juice swallowed, and the fibrous residue discarded. In the home and, in a limited way for
commercial purposes, the cashew apples are preserved in syrup in glass jars. Fresh apples are
highly perishable. Various species of yeast and fungi cause spoilage after the first day at room
temperature. Food technologists in India have found that good condition can be maintained
for 5 weeks at 32° to 35° F (0°-1.67° C) and relative humidity of 85% to 90o/o. Inasmuch as the
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juice is astringent and somewhat acrid due to 35% tannin content (in the red: less in the
yellow) and 3% of an oily substance, the fruit is pressure-steamed for 5 to 15 minutes before
candying or making into jam or chutney or extracting the juice for carbonated beverages,
syrup or wine. Efforts are made to retain as much as possible of the ascorbic acid. Food
technologists in Costa Rica recently worked out an improved process for producing the
locally popular candied, sun-dried cashew apples. Failure to remove the tannin from the juice
may account for the nutritional deficiency in heavy imbibers of cashew apple wine in
Mozambique, for tannin prevents the body's full assimilation of protein.
Table 11. Food Value Per 100 g ofFresh Cashew Apple*
Moisture
84.4-88.7 g
Protein
0.101-0.162 g
0.05-0.50 g
Fat
Carbohydrates
9.08-9.75 g
Fiber
0.4-1.0 g
Ash
0.19-0.34 g
Calcium
0.9-5.4 mg
Phosphorus
6.1-21.4 mg
Iron
0.19-0.71 mg
Carotene
0.03-0.742 mg
0.023-0.03 mg
Thiamine
Riboflavin
0.13-0.4 mg
Niacin
0.13-0.539 mg
Ascorbic Acid
146.6-372.0 mg
*Analyses made in Central America and Cuba.
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3 METHODOLOGY
3.1 General
First, in Holland, a little literature study about the cultivation of cashew trees was conducted
after which a questionnaire was made with the help of one of the employees of the REPOSA
project, Carlos who knew a lot about Costa Rican agriculture and spoke fluently English and
Spanish. The questions that needed to be answered and the figures required, were given to me
by the staff members. Most of the fields used for growing of the cashew tree, were identified
by the help of the local population in the study area and with the help of employees of the
local M.A. G. office (governmental office for agricultural education). This questionnaire was
tested in the field after which it was modified and tested again. Because it was so difficult to
find farmers who could help answer these questions, in the end, a large part of this study is
based on the literature. The parts on yield levels and marketing were found on different
agricultural sites on the internet. The making of a questionnaire on the marketing and sale of
cashew nuts, this was mostly done with the help of Carlos as well.
3.2 Questions on cashew cultivation
The relevant questions, as determined by the REPOSA-project staff were:
On soil:
.>- What types of soil can be distinguished at this farm
.>- Which are the most suitable for growing cashew
.>- How many trees are grown per hectare
.>- After how many years do the trees start to produce
.>- After how many years do they reach their maximum production
.>- How many years do they produce

Furthermore a questionnaire was made to investigate prices and labor needed on different
practices for different stages in the lifecycle of the trees.
On trees in their first year the identified fields were:
.>- Preparation of the soil. Mechanized and non-mechanized
.>- Weed control. Manually and chemically, product and doses .
.>- Fertilizers, sort and amounts
On propagation:
.>- Direct seeding, number of seeds and materials
.>- Transplanting of seedlings, materials
.>- Other methods
.>- Construction of irrigation systems
The identified field for trees in their pre-production years were:
.>- Maintenance of the irrigation systems
.>- Control of pests and diseases, methods, means and amounts .
.>- Pruning
.>- Fertilizing, sort and amounts
>- Others
The identified fields for trees in their production years were:
.>- Maintenance of the irrigation systems
.>- Control of pests and diseases, methods, means and amounts.
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>

>
>
>

Pruning
Harvesting
Fertilizing, sort and amounts
Others

On the different diseases on cashew, the three questions were:
> How are the different diseases control
> When is it done
> How much does it cost
The different diseases identified were:
• Damping-off
• Seedling blight
• Root-rot disease
• Anthracnosis
• Inflorescence blight
• Die-back
• Diplodium anacardiacearum
• Powdery mildew
• Cephaleuros virescens
• Gummosis
Questions on plagues were:
> What kind of plagues are there
);> Howmuch
> I-Iow do you control them
> What kind of chemicals are used
> How do you apply them
> How much time do you need
~ What doses
~ How many applications
Questions on yield and harvest:
~ What is the total yield
> What is the yield per hectare and per tree
~ How many time is needed for the harvest and how many times are the fields harvested
per month
Three questions were identified about the sale of the cashew nuts:
> Who buys them
> Where are they sold
~ For what prices
> How much are the transport prices
3.2 Questions on cashew market
To gain more insight on the marketing of the cashew nuts, a number of questions was
identified. These questions were meant for the farmers and non-farmers that processed the
cashews themselves.
~ Where do they get the nuts/apples
~ How much do they pay for them
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>>>>>>>-

How many kilo's of nuts/apples do you buy per year
How much are the transport costs
What materials are needed for the processing and how much do they cost
How do they process the apple
What do they do with the shell
How much do they get for the seeds, the fresh fruits and the conserved fruits
Are there any other costs
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4RESULTS
4.1 LUST and estimates
These guesstimates of time required for different cultural practices and their costs are based
on the different LUST's made for mango and papaya and available literature. All outcomes of
the questionnaires are also shown in tables 10 and 11 ).
· • Area and soil
The area used for growing cashew ranges from 20 to 30 hectares. Most if these soils are the
worst soils the farmers possess. Because of lack of nutrients in the soil and a shortage of
labor they never got to clearing the ground and even if they would, they will probably not be
able to use it for other purposes.
• Spacing
The spacing of the trees was mostly about six by six meters, sometimes 4 by 4, enough to
allow use of a tractor for mechanized cultural practices, although this was never the case.
According to Dagg and Tapley (1967) this would mean 267 respectively 625 trees on a
hectare base with an average total yield over 5 years of2416 kg ha- 1 (8.9 kg tree- 1) and 5563
kg ha- 1 respectively.
• Aging
The cashew tree is productive after four years although not yet fully. The maximum yield
will be reached after ca. 4.5 years. After 10-15 years, it will no longer be economical to keep
the trees, because of declining production and the probable presence of newer, higher
yielding varieties. Most of the trees visited were more than ten years old, some even more
than twenty. This would suggest that an enormous decline in production, in comparison with
young trees had taken place.
• Fertilizing
Most of the cashew plantations were abandoned for 5 to 6 years, and in this time none of
them were fertilized, just as almost all of the plantations that were still in use. One farmer
reported a raise in production of about three times the former production when he fertilized
the trees in the first year after he bought the place. The plantation had been abandoned for 6
years. The doses he used was about 1.5 kg fertilizer a tree. Although he could not recollect
the type of fertilizer he used, it is likely he used a 11-22-16 NPK mixture because this is the
most common fertilizer used in growing cashew. Because no yield had been collected in the
previous years no removal of nutrients had taken place and hence it is likely that the trees
would have responded better to the extra doses of fertilizer than when removal of nutrients
had taken place because the trees were not given any spore-elements as needed by high
yielding trees with additional removal of the fruits.
• Yield
According to Lefebre (1973a) this amount of fertilizer on poor soils could result in an
increase of production of almost 60 percent. Because this farmer stated that the soils he used
for growing cashew were relatively rich it is likely that increase would have been a little less.
According to Lefebre (1973c) relation between yield of non-fertilized trees and yield oftrees
fertilized only once a year is about 1:4.6, this indicates that with an recorded yield of 5000
kg raw nuts per hectare on fertilized grounds, yields of trees on non-fertilized grounds would
be estimated to be about 1087 kg raw nuts per hectare. But because each tree in this
experiments was given 20 kg N, 40 kg P205 and 36 kg K20, and no linear relation between
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fertilizing and yield can be assumed it is likely to be no more than an estimated guess
although the recorded yields are very close to the potential yield as given by Dagg and
Tapley. No data is available on the amount of fertilizer used for their experiment, but because
this experiment was on spacing distances, it can be assumed that here nutrition of the trees
was not a limiting factor.

• Cultural practices
Because none of the interviewed farmers performed any cultural practices other than collect
some of the fruits once a year, no one was able to give an estimate of the time needed to
perform any of the cultural practices as listed in the literature. Only one farmer recalled that
he had once cleared the field beneath the trees and pruned some of the low-hanging branches.
After a period of abandonment of 6 years it took four man with tractors, with under which a
disc harrower and two man with machetes almost a month to clear up the 20-hectare lot.
Because none of the literature lists any time required for the different cultural practices, it is
difficult to make any estimates. But comparison with other tree crops, such as mango and
citrus, is in the first years when the canopy is not yet completely closed possible.
• Control of pests & diseases
Also protection against, or control of plagues and diseases is are not practiced by the different
farmers interviewed, so no indication can be given about the size of the plagues and diseases
nor of the damage they inflict on the crop. Although one farmer mentioned the astonishing
number of five thousand parrots that supposedly lived on his plantation, eating away his
entire crop.
• Harvesting
Because harvesting was never done in an organized way it is difficult to get a general idea of
the time required and the costs involved. Farmers said that they 'just picked up some fruits
when someone came and asked for a couple'. The different activities and the number of hours
needed for them are shown in table11 and 12. These are for mango and citrus trees
respectively but are comparable for cashew.
Table 11. Hours needed per activity (mango trees)
ACTIVITIES
pre-production years
mango* (h ha-1 y-1)
Cleaning
?
Fertilizing
4
Harvesting
Irrigation
Weed control
?
Planting
60
Pruning
Controlling diseases
4
Controlling pests
20
*average plant density was 125 trees hectare- 1

production years mango*
(h ha-1 y-1)
?
4-8
?
?
24
4
20
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Table 12. Labor requirements per activity (citrus trees)

ACTIVITIES

pre-production years
citrus* (h ha-1 y- 1)

production years
citrus*(h y- 1)

Cleaning
Fertilizing
Harvesting
Irrigation
Weed control
Planting
Pruning
Controlling diseases
Controlling pests

?
4.5

?
3
0.29 hour tree- 1
?
3.9+3
?
?
3
see above

?
3.9+3
?
?

1
see above

* average planting density was 300 trees hectare- 1•

4.2 Results of the questionnaire of the marketing of the cashew nuts
Outcomes of the research conducted on the actual cultivation of cashew trees in the areas
Miramar, Esparza, San Mateo and Oritina, Santa Cruz and Bagaces.

Esparza
(interviews with Mr. Manuel Ortufio, one of the pioneers of cashew cultivation)
The age of the cashew plantation is between 10 and 12 years.
The different types that exit are Trinitario, J amaiquino introduced from Guatemala and
Criollo. Recently, a new cross between Trinitario and Criollo has been established whose nuts
have a better shape. They use initial planting densities of 625 (4x4) and 400 ( 5x5) trees per
hectare to be able to prune them. After a couple of years some of the trees will be cut down
and a density of156 and 100 trees per hectare respectively will remain, but in most cases they
are rarely pruned.

•

Fertilization

The trees are given fertilizer applications in the first four years of growth.
Plagues and diseases: The most important plagues are mites, termites and problems with
anthracnosis.

•

Other problems

The wind in this areas gives problems with flowering of the trees.

•

Yields

The trees start producing at the age of two and will reach its maximum production at 8 years.
The trees produce until they are 25 years old.

San Mateo and Orotina
Just like in Miramar, the plantations here receive no form of guidance.
Normally, harvesting of the fruits starts at December and lasts about 2 more months, this year
harvesting started a little later (end of February). In February and march, the majority of the
production takes place. They visited small farms and bought the cashew fruits per cage (1
cage=15 kg) or the entire harvest (85000 colonnes ha- 1).
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The processing of the fruits consisted of the manual removal of the seed, extraction of the
juice by perforating and gently squeezing the fruits with a manual operated machine, the
sorting of the different colored fruits, and finally the drying of the fruits in the sun. The dried
fruits are wrapped up in littler plastic bags. The processing of the seeds consists of drying in
the sun, and roasting, to be able to peel of the kernel. The processing of both fruits and seeds
is mainly done by the women with the help of their children. The sale of these products
usually takes place at local markets, sometimes they are sold to supermarkets in San Jose. The
seeds that are sold in the supermarket origin mostly from Guatemala.

Bagaces and Santa Cruz
In Santa Cruz we visited three cashew plantations but were unable to locate the owner.
In Bagaces existed a plantation that initially consisted of 140 hectares but was reduced to 100
hectare. The plantation was established 12 years ago with seeds bought in El Salvador and
was cultivated the fist three years (pruning, fertilization, control of pests and diseases etc.).
during the summer, irrigation-water was applied. They reached a high yield on 25 ha. The
principle plagues are plagues that affects the seed and fruits like ants and birds.

• Yields
The production was 500 kg seeds per ha.
The harvest-time was from February until April. During harvesting, they hope that the fruits
will break when they hit the ground, so gathering of the seeds will be more easy. The purpose
of this plantation is only the production of seeds, which are sold at the supermarkets in San
Jose.
Table 13. Outcomes of the questionnaire
ACTIVITIES
J. Peraza M. Ortuiio
S. Mateo
Esparza

Fruit prod.
(ton ha-1)
Seed prod. (ton
ha-1)
Density (trees
ha- 1)
Fruit prod. per
tree (Kg)
Seed prod. per
tree (Kg}
Initial prod.
(years)
Age at which
max. prod.
occurs (years)
Duration of
prod. (years)

G. Molina
Oro tina

Edward
Nicoya

16.071

12.1

5.143

10.0

Max
Aragon
Bagaces
9.6

0.629

1.0

0.498

1.414

567

625

400

2500??

625

9.07

16

24

6.43

19.4

1.1

1.6

1.2

0.57

3

2

3.5

3.5

3

8

5

5

25

15

15

30

30

Table 14. Product prices (Collones)
Fruits
Conserve

Price

900

800

Processed
seeds

unprocesse
d seeds

output
seeds

2500

1200

0.273
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5 DISCUSSIONS
At the start it was difficult to find cashew farmers, especially ones that did cultivate
their plantations. After the second questionnaire was made and the accent shifted from
plantation owners to cashew processors, more data was collected and this data was
probably also more accurate.
In the zone of the river Aranjuez, especially near Miramar we found a lot of
plantations who did not harvest their yield and also did not have any specific data, so
to get any of the required data about yield levels and returns, we had to go to the
zones San Mateo and Oro tina.
The plantations in the different areas have got an average age of 12 years. They are
rarely cultivated. No harvest, no control of pests and diseases or fertilizing. In some
cases the farmers had some cattle walking under the trees in order to get some return.
From the different stories we can make up that about twelve years ago, the
government of Costa Rica actively encouraged the farmers to plant cashew trees, with
the promise that the building of a factory, for the processing of the seeds would
follow. But this promise was never fulfilled. The reason why the trees are not chopped
down and the land is not re-used is most likely that the soils that are still in use for
cashew today, are among the poorest soils that the farmers posses, although drainage
and other physical soil qualities era most of the time very good. Another reason is
probably lack of money and interest.
For efficient processing of the seeds, a processing-factory is needed, vvhich is not
available. For the start of a new factory, at least 2000 hectares of well kept high
yielding trees is required. The fruits are now mostly processed and sold by people
with no other source of income. So the cashew trees are not grown for profit, but
because they are their, people try to make a profit of them.
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ANNEX 1 Questionnaire on cashew cultivation
REPOSA
Encuesta sobre el cultivo de marafion

FECHA:
NO. ENCUESTA:
NOMBRE DEL PUEBLO:
NOMBRE DEL CAMPESINO:
AREAFINCA:
AREA MARANON:
SUELO:
QUE TIPOS DE SUELO TIENE:

CUALLES SON MEJORES PARA CULTIVAR MARAN ON:

CUANDOS ARBOLES TIENNE POR HECTAREA:

DESPUES DE CUANTOS ANOS LOS ARBOLES EMPESARAN A PRODUCIR:

DESPUES DE CUANTOS ANOS SE DETIENNE LA PRODUCION MAXIMA:

CUANTOS ANOS LOS ARBOLES EST AN PRODUCIENDO:

PRACTICAS AGRICOLAS PRIMER ANO:
CUANTO CUESTA·

CUANTO TIEMPO
NECESITA

PREPARATION DEL
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TERRENO:
MECHANIZADO:
NO MECHANIZADO:

CONTROL MALEZAS:
MANUAL (RODAJAR):
QUIMICO:
PRODUCTO:
DOSIS:

ABONAR
CLASA:

PROPAGATION:
SIEMBRE DIRECTA
SEMILLAS:
MATERIALES:
PROPAGATION:
ESTABLEAMIENTO
DE VIVIROS
SEMILLAS:
MATERIALES:

OTRAS

CONSTRUIR
SISTEMAS DE RIEGO

PRACTICAS AGRICOLAS ANTES DE PRODUCIR

I MANTENEMIENTO

.
SISTEMAS DE RIEGO

I

I
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CONTROL MALEZAS

PO DAR

ABONAR
CLASA:

OTRAS

ANOS CON PRODUCCION
CONTROL MALEZAS

ABONAR
CLASA:

COSECHAR

PO DAR

OTRAS

INFERMEDADES:
37

NOMBREDEL
CUAL/ENFERMEDADE
Danzping-off
(Phytphthora palmivora
Butler)

COMO COMBATE

QUANDO

CUANTO
CUESTA

Seedling blight
( Cylindrocladium
scoparium)

Root-rot disease
(Pythium ultimum Tron)

Anthracnosis

Injlorescence blight

Die-back

Diplodiunz anacardiacearum

Powdery 111ildew

Cephaleuros virescens
Kze

Gunznzosis

CUANTO SE PIERDE Sl NO UTELIZA HERBICIDAS, FUNGICIDAS Y OTRAS
QUIMICOS:

PLAGAS
CUALES:

38

CUANDO:

COMBAT
QUE TIPO DE QUIMICO :

COMO SE APLIQUA:

TIEMPO PARA APLICAR:

DOSIS:

NUMERO DE APLICATIONES:

COSECHA
CUANDO:

RENDIMIENTO/HA:

RENDIMIENTO/ARBOL:

HORAS PARA COSECHAR:
CUANTAS VECES POR SEMENA 0 MES USTED COSECHA:

QUIEN
COMPRA

DONDE

COS TO
TRANS PORTE

CUANDOPARA
EXPORTATION:
CONSUMO
LOCAL:
PRECIO
EXPORTATION:

CONSUMO
LOCAL:
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ANNEX 2 Questionnaire on cashew marketing
REPOSA
MERCADEO MARANON
NOMBRE:
NO. ENCUESTA:
1. donde obtiene el marafion
arboles propios
no. arboles hace
manolo, cual?

arboles otras fincas

otro

cuanto paga?
(kg, saco)

2. cuantos kg de marafton cosecha por afio?
fruta (kg):
semilla (kg):
3. cuanto tiempo (dias, horas) necesita para cosechar?
4 cosecha:
us ted mismo:
otros miembros de la familia:
contrata otras personas (cuantos):
5. como transporta la cosecha?
costo:
6. procesamiento
metodo (como la procesa):
tiempo para procesar:
cuantos personas:
costo:
equipo de procesamiento:
costo:
materiales:
costo:

7. cuantos kg de semilla apta para venta obtiene?
8. que hace con el fruto?
venta fresco:
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en conserva:
tiempo:
costo:
materiales:
otro:
9. que hace con la cascara de la semilla?
10. donde vende su producto?
quien es el comprador:
para que usa la semilla/fruta:
cada cuando viene:
hay costos de transporte?
cuanto:
11.que precio recibe por?
semilla (kg):
fruta fresca:
conserva:
12. otros costos
almacenamiento:
materiales de empaque (bolsas, cajos, otros):
ingredientes (si hace conserva de marafion):
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