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FOREWORD

Rural Development is thought of as a process of change which covers four independent
aspects: technological, economic, socio-cultural and pelitical Tedmologicany we can ssy
that new methods and forms of production would allow increase in productivity, greater
-amployment and. gréater income which allows for the creation of new roles for the mem-
bers of the community. In the economic aspect, the generation of income and also of -
employment will in turn generate greater mobility for the affected ind:viduals and may also
allow for the movement of some individuals from the primary to the secondary and tertiary
ssctoid of the economy. Thes2 changes will have great impact.on the socio-cultural aspect
bcauqemasph'aﬂons can be created, now social organizations may spring up and a

change of the social structure can be exv‘acted The political aspect is asalways the reposi-
tory of the normative part of docision rnakmg and provides the quidelines that orchestrate
the development. In a harmonious devz!opment a greater politiczl participation can be ex- -

Jamaica being a hilly country (80% hillside) has to develop a technology and a strategy
which projects rural development uzing the most efiicient ways to take advantage of the land
land resource availability. The Ministry of Agriculture is at present dedicating resources to the
development of hillside agricultural technology. Within this technology fruit tree farming
plays a very important role bzcause it potentially allows technologics which serve the
purpose of ‘soil consesvation and the use of defined soil arezs in e:1 cconomic manner. It -
creates gainful employment, it produces an income, it supplies tha domestic market, it sup-
plies the international market, it produces foreign exchangs, it becomes an import substi-
tution activity and it produces raw materials for potential agro-industries. The above effects
of fruit tree culture servé the purposes and urgets outlined by cur Govemment for the de-
'velopment of the agricultural sector. -

Within the development of the agricultural sector two insntuuons have been cloaély
co-operating with the Government. These institutions, of which Jamaicaisa participatinq
member, are the Caribbean Agricultural Reszzrch and Development Institute (CARDI)

“and the Interamencan Irstitute of Agricultural Sciznce (IICA). Their mandate is to assist
Government and to work in the rescarch and exccution of activities that tend to comply
with the targets and goals sst by the Government in its policy of agricultural rarel de-
velopment.

The seminar on Fruit Trees which is a joint effort of thc Mitowy of Agnculture, C.ARDI
aind JICA is ong more activity in which the two intesnational institutions and the Ministry
ptovido the opportunity for a scientific and pragmatic dialogue. The papers being pre- -
sented in this seminar are the result of individual or joint efforts which merit recognition
and which in the long run will benefit the farmers and Jamaica in general This is our
greatest aspiration.

R.J. BAKER
S tActing Director,
a : Crops and Soils Division
Ministry of Agriculture.
J.RR. SUAH, PERCY AITKEN-SOUX
Head of Unit, ' ' o Director

CARDI/Jamaica IICA/Jamaica.
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THE BREADFRUIT, A JAMAICAN FOOD CROP
E.M. Swaby (Scientific Research Council)

DESCRIPTION .

The breadﬁ‘mt (Artoclrpus alti’lis, syn A. communis, A. incisa), although genu'ally used
aa vegetable, is really a muluple fruit, differing from most others of that grouping in that
its main nutritional constituent is starch. It belongs to the family, Moraceae, including fruits
as widely differing as the fig, jackfrmt, and mulberry.

ORIGIN

Thelreadfmit urogardodasbcinqmdlgenoustotheMahyanArchipehgowhwelths
b!en cultivated since very remote times. It is thought to have been takea to the South
Pacific Islands by Polynesian migrants, and has been a staple article of diet amongst the
Polynesians for hundreds of years so much so, that Polynesia is sometimes considered as the
g{.ac:;h of origidi The plant has spread through other Pacific Islands, Malaysia, Sri Lanka, and

uthern Indi

During the eighteenth (18th.) centnry, planters in the West Indies desiring to obtain ma-
ximum labour and sugar cane production from the slaves desired a food plant which was an
inexpensive local source of bulk diet for their slaves, very productive disring a large part of
the year, and one requiring little ground space and minimun of cultivation. Keiowledge of
the breadfruit and consequent persuasion of the British Government. resulted in the intro-
duction of the superior seedless type from Tahiti in 1792 by Captain William Bligh, after
his previous attempt which proved abortive through the mutiny on his ship, the Bounty.
Uptol968 tlworigimlbread&nit&oephntedbthqhmlMsﬁﬂaoodmtheBotamc
Gardens in St. Vincent.

In February 1793, Bligh arrived with His Majesty’s Ship “‘Providence’ at Pbrt Royal,
Jamaica, with 346 breadfruit plants. Space limitation, and the risk of a concentration of
the plants in one place - the Botanical Garden at Bath, St. Thomas - resulted in the dis-
tribution of 66-at the Botanic Gardens, Bath, 30 at Mr. East's Garden at Spring Gardens,
Liguanea; 83,84, and 83 in the counties of Corawall, Middlesex, and Surrey, respectively.

G.P. Wilder states that the first suckers were taken from Tihiti by Hawaiians whoHad
landed at Ewa, and took them across the mountains to one of thé chiefs of Oahu. The
breadfruit has not been as important a food item in Hawaii as in Tahiti and other South
Pacific Islands. In Tahiti breadfruit is called uru, and in Hawaii, ulu. The plant was intro-
duced into Queensiand, Australia; under 90 years ago, bntitwasneveraceaptad ana -
favourite food item, and might now even be extinct.

ECOLOGY

The breadfruit requires a warm, humid, climate, with temperatures of 16-38°C (60-
100° F), and a well distributed rainfall of 200 - 250 cm (80-100 inches), but tolerates
a short, dry period and flourishes under :irrigation in lieu of natural reinfall. In the uni-
formly wet tropics the tree is evergreen;: but, with sparse rainfall during a pronounced
dry season, it will e deciduous. The great need for moisture is associated with the very
large leaves, giving rise to excessive mpmnon, and the comparatively shallow root
system, restricting feeding depth. It is intolerant of cold and extremeé conditions,
such_ 2. ;hose found at high altitudes. These facts account for the distribution of this
food tree, even in small Jamaica. The young plants like shade, but the mature trees w
quire fiill exposure. They grown best in deep, moist, soil with good humus content
and fertility coupled with good drainage. e
SPECIES, 'VARIETIES, and GROWTH HABITS

The seeded species (Artocarpus nobnlns) is called breadnut, or “Pana de 'Pepnta" 1
‘avoid confusion with the scedless, which is regarded as the hortxcultural variety. I is'a
prolific seed-bearing variety,, growing in some arcas of the tropics; and up to 18 meter
(59.05 feet) tall. Although it closely resembles the seedless variety, the tree is coarser
in character, and the rind of the fruit is covered with fleshy spiries. The flesh is of poor
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quality, but houses seeds 2.5 cm (1 inch) or more long, and up-to 2.5 em (1 inch) the
widest portion. These seeds are edible after boiling or roasting, and are a good source
of niacin, calcium, and phosphorous.

The breadfruit is propagated by seeds, which should be planted early after extraction |
from the ripe fruit, and not allowed to dry out. Each fruit contains from 50 to 100 seeds,
- which contain no endosperm. Leon records that, soine varieties such as Nyiwan grown on
the :hnhall Islands, are intermediate between both specxes, oontaming only 10-15 seeds
per fruit.

The seedless species rarely grow more than 15 meters (about 15 feet) tall The leaves
are long, ovate, leathery, dark-green, entire at the base, three to nine lobed at the upper
-end, and cluster towards the ends of the branchlets whwh grow to a diameter of about
2.5cm(l inch), and are very pliable. The male and female flowers grow in separate re-
ceptacles on the same tree, in the leaf axils near theendofthegrowingshoots. The .
"male inflorescence has the form of a yellow club or eclumn

" The tree requires a wide spreading area. The branches, which grow low on the trunk,
are brittle. All parts of the tree contains a viscid, milky latex. The shallow, wide-spread-
ing root growth of the seedless vegetatively propagated type develops a network of feed-
ing roots just below the soil surface. Whenever any of them protrude and are injured,

- suckers sometimes spring from the spot. If suckers are not removed, one tree can easily
"develop into a grove. Seedling trees commence bearing in 8-10 years, but vegetatively
propagated ones can crop within 5-6 years. The tree is hardy, grows rapidly and robust,
and bears generally from March to August, although some varieties are all-year bearing.
In its indigenous home in the South Seas, the breadfruit yields up to three crops per .
‘year from an 8-year old tree. Early and late-bearing types can be selected to extend the
fruiting season. The fruits grown one to three together, near the end of the branches,
and vary in shape from large sub-rotund to short-oblong, sometimes exceeding 18 cm
(7.5 inches) in length, and 2 kg (4,409 1bs.) in weight ’

" Wilder describes 31 clonal varieties, which vary widely in flavour and shape, while .

- ‘Lieon refers to differences in shapes nf fruits, skin and pulp colour, fiber content, and

culinary quality, and noted the assotiation between fruit characteristics and leaf-shapes.

 The West Indian variety is regarded as being starchy, with little distinctive flavour.

. Researchers have found over 300 varieties of breadfruit in the South Pacific Islands

“The main varieties in Jamaica are, the white heart, the most hardy and most plentiful,
the yellow heart which is the most liked because of its superior eating qualities, the
prickly walled which is less common and the St. Kitts breadfruit, characterized by
the more shallow lobes of leaves. J. Leon of Costa Rica, in one of his works notes
that variations in fruit characters are assoriated with differences in leaf shapes. .. |,

PROPAGATION ,

It should enhance our interest to do a study of the breadfruit in the context of
world production conditions. Propagation is mainly done by suckers, root cutting,
layering, or marcots, the first two methods of which are proven to be most success- -
ful and are generally utilized. Trees spread by means of root suckers, from protrud-
ing sections of the comparatively shallow-feeding lateral root system, branching from
the deeper tap root. The root bark becomes scarred, a sucker arises, and develops an
independent root system to develop into a grove, if the suckers are not transplanted.i'-
This vegetative means of pmpagatlon is particularly adaptable to the seedless vanety

When a sucker arises, a section of root carrying theyoung:hoot uwefullymed
from the parent tree and transplanted A tree - can be induced to'sucker by cutting a
number of the smaller roots, and ra:smg the cut end above the soil By maintaining
plenty of moisture, the severed root is forced into aerial growth, and is then transplanted.
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A method, less wasteful of root than the above evolved in the Phillippines: Quoting
from Quoonlland Agricultural Journal, 1st December, 1935, “Roots,ef 1.25 am (% inch)
kness are dug, and cut into sections about 25-30 em .
hen planted in coarse sand or sandy loam in a siant-
nches) of the thick end above the. soil, and treated
rmined that the propagating bed or frame should be
ies) with clean, sharp medmm~coa:se river.sand. Beach
ly washed out. A pos
angle of planting roc
. when planted diagor
4 inches) above the s t
to avoid injury at the
in India, the horizon
tsin Indiahavealso _ ... ... . ccvaw wu
anting, while others have justified the exposure of
1 that the thickest protruding end of the: cutting:
* white lead to prevent drying ar entry. of funm ‘of

AN VIS

Julien advised that cuttings should be dipped in a 2% soluuon of potamumpenmn
ganate before insertion to coagulate the latex. In India, a 0.2% solution i Sometimes
used. Care is necessary in the preparation of the roots, that they are not aflowed to
dry or become damaged. The propagation should be conducted during the Wet season.

Time for Cuttings: ;

r‘HI &

It has been stressed that cuttings should be taken at the end of the dry season-and
the :start of the rainy one. The reason is, that growth ceases during the dry ssason; and
mu¢h of £ aap:smthdrawnfromtheamalpartsandstowdmth&roots,wlndxwﬂl
" therefore ) 2 high vitality at the end of the dry season. The contact with the moist
soil in the propagatmg bed will then stimulate the development of adventitious’ buds.
An exception to this lies with the use of a solar propagator which uses the sun's rays
for heating. In this case, the root cuttings will regenerate bst during tho warm months
of the year.

" With all these procedures, there can be various adaptations. For example at the
_Hope Nursery of the Ministry of Agriculture here in Jamaica, a type of solar propa- -
gation is being successfully pursued. The ends of the root cuttings which came nearest
from the trunk are dipped into root hormone then placed in a 50% mixture of coir and
sand, and kept at a particular humidity, and under solar heating in a plastic-covered
cement trough until suckers are sufficiently stable. Many suckers spring from a single
cutting. The covet is then cracked open - for exposur'e- for a short time -, after which
the suckers are cut from the stock (with a clean stainless steel knife), the root end is
dipped into root hormone, then planted into plastic bags containing suitable soit mix-
ture. These are then placed into a trough with greater exposure to sunlight - for har-
dening. It is thought that suckers are best transplanted when the leaves begin to be
lobed. This is an economical method, as many suckers can be produced simultaneously,
. from the nmo cutting. . e

‘DISEASES AND SYMPTOMS

The breadfruit tree, although apparently invincible, is'prone to an epidemic wﬂﬁnq
and dieback disease, called “Pinglap,” which has destroyed large portions of this im-
portant faod crop in the Mariana and Marshall Islands. Thedmeasegmaallyattadu

mofbmﬁngm&xm@twodnmsyndrmtnos.
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The “dieback syndrome,” the most common, results in wilting of the uppermost
‘branches, followed by dieback of defoliated branches. Later, and usually after a dry
weather, lower branches suddenly die back, until the entire tree is killed. This syn-
drome is trecherous, in that there is often regrowth of branches from adventitious
buds on the trunk, and remaining sign of life for as long as a yeer. This type of de-
cline is typical of affected trees in high volcanic plains like Guam. Jamaica plants
are prone to this, and it has been ascribed to one of many causes such as excessive
80il moisture, soil disease, gnd/or deficiency of certain trace elements.

In the wilt syndrome, the entire foliage suddenly wilts, and the tree dies back
to the main trunk, with little or no regrowth recurring. Apparenty healthy trees
die in 2 or 3 months. This syndrome is common on atolls. It sometimes causes wilt-
‘ing and dieback on just one side of a double tree, or one or more limbs on a single
side while the remaining portion of the diseased tree continues to appear normal.

" In Southern India, premature fruit dropping is attributed to the fungus Rhizo-
pus artocarpi, which results in a mouldy appearance, but the situation is averted
by spraying. In Jamaica, the situation is attributed to an imbalance of water - as
produced by drought in plants (The few suspected diseases occurring on the plants
in Jan;aica have not been much investigated, owing to their comparative unimpor-
tance. ).

A bulletin by the Plant Protection Division of the Ministry of Agriculture (1958-
61) stated the finding of lesion nematodes (Pratylenchus sp.) but their harmfulness
is questionable, as these organisms are s0 prevalent in almost every habitat.

The Jamaican custom of driving a rusty nail or horse-shoe into the trunk of an
affected tree, or slashing the bark and painting the cut with white lime could be
more than superstition. It has not been scientifically proven, but it seem possible,
that the former could supply trace quantities of iron, and the latter, calcium, which
can influence the uptake and utilization of many other important nutritive elements.

'REAPING

In Jamaica, the reaping process for breadfruits leaves much to beﬂuiod as, the
most frequently used  picking and dropping them on the ground causes battering
and bruising, which magnifies the already poor keeping quality, which is just a few
days, and resulting in excessive waste. A proper method is urgently desirable. .
UTILIZATION ' ‘

(a). Non food uses:

A viscous white gum, somewhat like rubber latex, exudes both from the fruit
and the bark, the latter of which is used for caulking canoes, as it dries rapidly, and
makes a good cementing material between the rough planking.

The bark produces a useful “bark cloth", quite as good as that made from the
better known mulberry tree (Brousonetta papyrifera). '

The breadfruit plant is one of the more useful plants of Jamaica. Practically every
part is utilisable. The tree furnishes wood for good quality lumber that is light, strong,
soft but durable when kept dry, elastic, very adaptable for cabinet work and furniture,
also suitable for boards and internal house. construction, and resists the attack of wood
ants ¢

(®) Use as Food . ,

In all the tropical areas in which the breadfruit has been grown, it has been used as
an article of food, although to a greater extent in some, than in others, and with a di-
versity of characteristics. On the whole, despite its potential value as an abundant pro-
-ducer of a nourishing wholesome and palatable food, no other tropical fruit is as neg-
lected today in the tropics at large including the Philippines, except the Marquesas
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and Society Islands and other Polynesian Archipelagos where the breadfruit has been the
staff of life. The excellent unequalled utility of the breadfruit quality of the South Sea
Archipelago - the Marquesas Islands in particular - may well Le due to the excellent varie-
ties which have been grown there, and unfartunately, have not been introduced in other
parts of the tropics. It is thought that excellent dishes may result from a better know-
ledqc of the fruit and its preparation, and how to bring out gustatory qualities.

The Polynesians used breadfruit as a supplement to, or substitute for sweet potato
and taro. Maybe if we adapted this procedure, we would have a wider range of starchy
foods to our credit here in Jamaica, where the ripe breadfruit is inadequately utilized
asa vogatabl& In the smaller islands where hurricanes can cause very serious shortage, the '
material is ground into.a paste and stored in pits for emergency use.

Stafford, in his “Useful Plants of Guam’’ states that in that island, a kind of biscuit
is made by slicing the fruit into moderately thin sections after having cooked it, and dry-
ing the slices either in the sun or in ovens. Thus prepared, it will last from one bread-
fruit season to another. The dried slices might be eaten as they are, or toasted, or ground

up and oooked in various ways.

Waester also suggests that, “‘Cut into slices of 3-4 centimeters thick, and baked in an
oven, the ripe breadfruit makes an excellent dessert eaten alone or with ice cream, and
still retains to some extent, the characteristic rich aroma of the ripe, fresh breadfruit.

In Jamaica, the breadfruit should be appreciated as one of the more important food
crops, because: it is one of the more plentiful foods when in season - although one of : **
the:more wasted although it js.liked by many Jamaicans -; it can be utilized at every
stage of development, and can be preserved in various ways; most of the products can .-
be easily enriched; the breadfruit plant is widely distributed in almost every parish of -
Jamaica, thus offering prospects for development of applied technology, until if needs
be, supplementary crops are cultivated.

Conventionally, the fruit is roasted or boiled, and used to substitute bread, yam, or

‘other starchy food, root, or tuber. It can, however, be used in various forms, asis por-

trayed in the recipe booklet BREADFRUIT FOR ECONOMY - produced by the writer
of this paper, at the Scientific Research Council, and other available sources. In BREAD-
FRUIT FOR ECONOMY, there are recipes utilizing:
BOILED BREADFRUIT used in delicious and economical dishes such as, Breadfruit
Meat Roll, with no flour added to the breadfruit pastry, Salad, Fritter misture, Stuffed
Vegetabls, Soup, Fish-cake Mix and Dumplings. Economy can here be affected, not only
through using a plentiful product, but fuel-wise, in that the breadfruit for other dishes
can be boiled along with food for a previous meal or used as left-overs in for example,.
the Soup. Salad, Fish Cakes or Breadfruit slices.

FRESH UNCOOKED BREADFRUIT, in cubes for a curry - and one-pot dish - for
chips, or grated for Porridge, No. 1. Special attention must be made of the Curried
Breadfruit, a One-Pot Dish, hence a source of economy on fuel.

BAKED PRODUCTS, most of whph have a common factor, - the grated mature
breadfruit. Such dishes are, Breadfruit Muffins, Gingerbread, Puddings Nos. 1 and 2,
and Buns. The ripe breadfruit is not grated, but mashed, for making the Cake.

A detailéd examination of these reveal the following points:

- Some products like the Gingerbread, Buns, and Cake, have wheat flour added in
varying amounts. The cost of wheat flour is thereby mxmmmd. Of course, spedal
mention must be made of the ripe breadfruit, which is so often discarded and
wasted.

- Other recipes like the muffins, one type of the Pudding (No. 1) and the pastry,
use no flour.
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The recipe for one type of Pudding - No. 1 - requires no wheat, but bmdfru.it flour,
Al this suggests that, where there are breadfruits, one can effect ocanomy without
being deprived of certain types of favounte products. :

PRESERVED BREADFRUIT may be obtained by freezmg or drymg tho latter
method having the flour. as an end product. The preservéd breadfruit is partigularly help-
ful in that one can use as much as possible during the ‘season’’ - when it is less lxptnﬁq&
and preserve excess, which can successfully last from one season to another. o .

Baked or roasted breadfruit can be pared, cored, sliced, wrapped,fmun anquxtin( -
‘good edible condition for months. The boiled breadfruit can also be frosen for alomg: - :
while, although it is not recommended for as long as the roasted or baked. It shouldibe .
of interest to note, that the frozen baked or roasted, when reheated is distinotly like tht
fresh product. When put into soup, for example, it can hardly he discerned as not being -
the fresh fruit. The frozen roasted, reheated breadfruit can be used in a salad;whenmo -
fresh fruit is available. Drying is another important method of preserving breadfruit. This ;
is particularly appreciated by those who are not privileged with access to electricity. Frdt
breadfruit can be grated, or slivered for drying. Both products can be mbuquently be re-
duced to flour, or used in their respective form in many culmary arts. -

In today's Jamaica, this method of preservation, requiring only solar hoatinq ona dom- .
estic basis, at least, is an avenue for economy. . |

st

An examination of all the recipes reveal, that the hreadfruit can produce dﬂ\u luitlble
for all occasions - Breakfast, Lunch, Snacks, Dinner and Party Tithe. Without discountting
the conventional methods of preparation - roasting, boiling, and frying - the dishes men-
tioned above offer some more exciting and wnusual ways of using the breadfruit. Ak
though not difficult to be made, they require more planning, and imagination, but hope-
fully, offer more satisfaction.

NUTRITIONAL VALUE OF THE BREADFRUIT

The breadfruit has about the same amount of total carbohydrate u swoot potato, but
more than irish potato. In comparisun with other fruits, the breadfruit is only a fair
source of calcium. When eaten in large quantities, it can supply-a good proportion of the '
day’s needs. The calcium content is higher than that of irish potatoes, but about the suhe
as that of sweet potatoes. Diffcrent varieties have been found to be fair to good sources
of phosphorous, but poor in iron, although it contmns more than green bananas. =

CONCLUSION o

The prolific fruiting habit, little needed care, and. compa'atwaly infrequent appen- '
ances of disease have contributed to the . lack of scientific study and observation on this
valuable food crop of Jamaica. With new considerations of the versatility of the bread-
fruit, efforts for its cultivation, as of other tree crops, is now imminent. Towards this
end, research should be done on the parieties - which are numerous - for selection of
clones in the light of superior yield quality and flavour, an extensive range of fruiting
season, and good vegetative propagation possibilities. There seem no reason why:

Jamaica oould not seek the best of the varieties of, for example, the South Seas Islands. -

Prevenuon of waste of the present, and future supply i is necessary, lnd. a solution. of:
this could be, dwarfing.

In the light of dishes mentioned above, extensive agro-industrial propets oould be
developed. from the breadfruit both for domestic and export purposes.
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NUTRITIVE VALUE OF JAMAICAN FRUITS

V.S Campbell
Jamaica boasts a wide variety of fruits most of which are of commercial value in

their fresh, frozen or ‘canned forms. Others are <available on a small scale and may well
be termed * exot:c t

For purposes of th:s paper the popular fruits excludmg catrus will be grouped aooordmg
to the energy content and major nutrients they contain. It must be borne in mind however,
that moisture is the single largest component of fruits - ranging from 60-90%. Sugars,
acids, pectic substances, gums, nitrogenous substances, mineral salts, sometimes starch,
vitamins, pigments, tannins, cellulose and other substances comprise the rest of the frmt.
The proportion of these constituents varies greatly in different fruits, in different varieties -
of the same fruit, and’ mth the stage of maturity. The principal fruit acid is citric acid
and the distinctive ‘afoma comes from ‘&mall amounts of volatile essential oils and esters.

'Ihecsbohydmts in fruits are for the most part easily digested but there are few
sugars which are not digested because the human alimentary canal does not produce the
specific enzyme. These sugars, by reason of the size of the molecule are not resorbed by
the intestinal wall. They: come in contact withbacteria which utilize them in the lower
parts of the mtost:{ne produchxg ﬂatus dmacterised by the presence of high amounts of

CO,

HngbCarbohydrate Fruits - (Energy) L

The starchy fruits (bneadfnut. bamna plantam) eaten. at the mature, unripe stage are .
staple foods providing energy primarily from starch (29% in green bananas, 20% in bread-
fruit and 35% in green plantain), When they ripen the starch changes to sugar resultmg in
slightly higher moisture content and reduced energy. (See Table 1). .

Protein and fibre contribution are-negligible i.e. 2%. Trace mineral content with the ex-
ception of potassium are minimal desplte the widespread belief that green bananas parti-
cularly the very mature ones, are rich in iron. The origin of the belief is not clear but the o
darkening of the liquor after cooking the bananas or the colour of the cooked bananas |
may be the: chief guiding factor. The darkening of the fruit and/or liquor-is due to the -
oxidation of the tannins (stain) a reaction which is catalyzed by iron in the cooking e.g.. -
iron pot or cutting jmplement - machete or poor grade steel knife. It is estimated that .
if an adult were to depend wholly and solely on green bananas for his daily supply he -
would have to consume 2.7 kg or 32 medium-sized fingers and ensure that those con-
ditions wluch favour iron absorption are met. Some of the conditions are:- the absence
of tannins as in tea, presence of animal protein, and presence of ascorbic acid. R

The first seems ironical as tannins are innate in bananas.

The vitamin contribution of these starchy fruits is negligible ag only minimal quanti-
ties of the B and C vitamins are present initially and methods of preparation and cooking -
soaking in water and long cooking in large quantities of water are non-conservative of the
water-soluble vitamins. In ripe bananas the vitamin C content although only 15 that of
a mango or citrus fruit is significant as the fruit is not cooked.

Refuse of waste (skin, core, stem) in these categories of fruits is approximately one-
third of the imtml weight of the matufe fruits.

Tamarind

Tamannd finds a place in the high energy fnnts as theediblepulp contains 41% sugar.
Its high acid content is due to the presence of tartaric acid (14%) and not to ascorbic
acid (Vitamin C).

The calcium content (.11%) of tamarinds is the highest for any fruit and is compar-
able to some vegetables e.g. the B vitamins Thiamme, Niacin and Riboflavin are also
present in appreciablé d\fntities. The iron content-is enhanced by the traditional met- .
hods of preservation in molasses and crude sugar.
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Fatty fruits (fats, oils — energy) -

The avocado, ackee, coconut and cashew by their pattern of usage are contributors of
significant quantities of oils in the diet.

The oil content of avocados (alligator pear) may range from 7-26% edible portions,
digestibility is comparatively high and there is a greater proportion of unsaturated than
saturated fatty acids. Other nutrients present in avocados in reasonable quantities in-
clude phosphorus, vitamin BBy, Bz and carotene (pro-vmrmn A) in the deep yellow-
fleshed ones.

The cleaned arilli of the ackees contain 17% fat, 4% protein, twice as much iton as
green bananas and fair quantities of the B vitamins, carotene and significant amounts
of Vitamin C when cooked. The presence of a toxic pnnmple hypo-glycin in the ackee
dictates precautionary measures in preparation, that is remove raphe (red membrane)
in arilli, cook separately from other foods, discard cooking water and  combine with ani-
mal protein food e.g. meat, or fish. The tradition of combining ackee with saltfish must
only be viewed therefore from the palatability standpoint but from one of safety also.

Coconut -

The mature endosperm ('‘meat”) supplies 27% fat, 3.5% protein (same as in Milk)
and 3.5% fibre. The high fibhre content does not permit good utilization oftheprotem.
However the practice of throwing away the ‘trash’ after extracting the ‘milk’ is waste-
ful of much of the protein. This mature flesh also contains twice as much iron as
green bananas and a fair quantity of phosphorus. Depending on the thoroughness of
extraction from the mature coconuts, the protein and fat content of the milk could
be significant (30% and 25% respectively). In the traditional manner of grating and
extracting with warm water the percentage extraction for protein and fat are 3.2%
and 24.9% respectively.

Water from mature or immature coconuts contains fair amounts of calcium and
potassium and small amounts of Vitamin C.

Cashew

The nut is the true fruit. However the pear-shaped, yellow to red fldly portion

which bears the nut is called ‘Cashew banana’, ‘cashew apple’ or ‘cashew fruit’.

The dried hulled seeds contain 3% moisture, 15% protein, 37% fat, 42% carbo-
hydrate and 533 calories/gram. _

‘Cashew banana’ contains 219 mg vitamin C/100 g and is thus eomparable to
guava (see below) in this nutrient. The other nutrients are present in trace quanti-
ties, .

Acid Fruits (Ascorbic Acid - Vitamin C)
(a) Citrus 30.50 mg Vitamin C/100 g edible portion

(b) Garden Cherry (West Indian Cherry, Acerola) is the most potent source of
Vitamin C in the region containing 2,000 mg/100 gm. With 90% moisture,
macro and micro nutrients exocept ascorbic acid are minimal. Vitamin C is
readily oxidised therefore bruiging or fermentation of cherries leads to loss of
Vitamin C. One part of cherry juice maybeuaedto fortify 10 parts of other

_ fruit juices e.g. Otaheite apple, less potent in Vitamin C (c) Guava - 81% mois-
ture, 218 mg/100 g vitamin C and minimal quantities of other nutrients. Its
distinctive, characteristic flavour and high pectin content make it particularly
suited to the making of jelly, jam and confection - cheese. Unfortunately,
much of the Vitamin C is destroyed in the products noted above hut the
juice and nectar retain high Vitamin C levels. ‘

Therekabeﬁefﬂtatph&qmmlikewmatou“ﬁveblood”byremnofthemm
larity of their colour to blood. In reality it is not a matter of colour-but the Vitamin C
contained in them which aids the absorption of iron, a mineral which is required for
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contained in them'which aids the M&n of iron, a mineral which is roquired “or
healthy blood.

(d) Lychee/Carambola. Lychee contains 60 Kcal and 72 mg Vitamin C/lOOq Itis
also a fair source of phosphorus. Like ackees the lychee contains appreciable
quantities of hypoglycin. The supply never meets the demand of Orientals in

~ particular hence lydgeu'fetch an attractive price.
Carambola: contains approximately 10% of Sugar, a small quantity of pectin
and an appreciable amount of ascorbic acid. The watery pulp of the fruit has
a pleasant taste and is refreshing when eaten ripe or used in an iced beverage.
When the fruit or juice is cooked or canned an unpleasant bitter flavour deve-
lops. The diced dried fruit ire not unlike seedless dried green grapes and find
application in baked products or as a confection.

(¢) Annona Species - . .
Custard-apple (Annona reticulata). 30 mgNit. C/100¢
Sweetsop (Annona squamosa) 35 mg Vit. C/100 g
Soursop (Annons muricata) 26 mg Vit. C/100 g and minimal qunntities of all other
nutrients'and energy.

Thaeareanumberoffolkmuforthelnves,fminmdotlmpamofthmphnts.Stud
mhavoshownthatthmiumedxcmdfactorintheso\rwpwhichrohxesthemu in
‘t)thcwordshesasadaﬁngeffoct.thmthelinkagetoﬂupopuhrbo “soursop 8 good
or the nerves'”. -

() Plums-
Coolie Plum. Dunks (Ziziphus jujuba) - 66 mg Vit. C/100 g .
Hog Plum (Spondias mombin) - 28 mg Vit. C/lOO g and minimal quantities of energy
and other nutrients.
Yellow Fruits (C arotene pro-Vitamin A)

Mango when ripe contains appreciable quantities of carotene comparable to 210 units of
retinol (Vitamin A), appreciable quantities of Vitamin C (53 mg/100 g) and small amounts
of other nutrients and energy. .

Green mangoes have twice as much Vitamin C as ripe ones but carotene values are re-
duced to mere traces.

Pawpaw, papaya (C arica papaya) when ripe, eonﬁins 56 mg Vitamin C and 175 retinal
equivalents of carotene / 100

Pawpaws, especially the g'een ones, are potent suppliers of the proteolytic enzyme papain
which is the major ingredient in commercial meat tenderizers. In the home, the young fruit
and leaves are added at the seasoning of marinating stage to tenderize tough meats and poul-
try. Heat destroys the enzsyme.

There is a belief that if adults includb cooked green pawpaw in their diet, their flesh will
be softened and youthful appearance will be prolonged.

Other Fruits

Figs - Fair amounts of calcium 50 mg/100 g, poor source of fron. Granadﬂh/punonfmit
21% sugar and minimal quantities of other nutrients.

Guinep - 20% sugar.
Jackfruit - 25% sugar and small quantities of minerals and B tharmn is in edible portion.
Mammee Apple 12% sugar with minimal quantities of other nutrients.
Naseberry - '23% sugar and minimal quantities of other nutrients.
91



Otaheiti apple 105 sugar v:th mini.icy quantities of other nutrients. .
Malacca apple 10% ": 7 " "o .
Pomegranate 16% with fair supplies of Vitamin C and calcium.
Starapple 15-16% with small quantities of minerals and B- vitamins. . .
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FORESTRY FOR LOCAL COMMUNITY DEVELOPMENT °

T.G. Allan - F.A.O. Adviser

Forestry Department.
Fofestry for Local Community Development is a people
oriented concept, the main object of which is to raise
the standard of living of the rural popuiation whilst, .
involving them in the decision making process and in
contributing to a wider range of activities than they
are used to, and of which they will be the direct
beneficiary. Its ultimate objective is not physical but
human. The physical goals set, have as a primary
objective the enhancing of the level of the local people.
In this context, forestry has always been for people but
we are taking a fresh look at forestry within the scope of
rural development

The problems of rural poverty are generally related to
population growth and rising expectations.. As long as
populations remain stable over long periods, the way of
life that has evolved ensures adequate levels of produc-
tion to satisfy established demands. However, in compara-
tively recent times, most countries have experienced
periods of rapid population growth, making it impossible
to maintain sufficient production by traditional methods
from the available land area. At the same time, the spread
of information has’ led rural dwellers to increase their
demands, to receive some of the benéfits enjoyed by town
dwellers. A factor underlying the steady drift from rural
to urban ‘areas. : ’

. In h53911y populated regions, many rural peoples have
%acrificed their forests, since wood is more dispensable
than food (although in the longer term the absence of-
woodland can depress farm outputs.) This has often led
to erosion where agricultural cultivation has been pushed
onto unsuitable land. As a consequence, temporary relief
from food shortages has been gained at the cost of con-
suming capital in the form of trees and soil, leaving a
smaller capital base for future production of all kinds.
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The main a1m of rural development is to assist the rural
poor towards self reliance in alleviating their situation.
This cannot succeed unless due cognisance is taken of their
(the people's) interpretation of needs, problems and
aspirations. Forestry for commuhity development must reach
the grass roots, in the form‘of forestry for and involving
people. 1In further'studying the‘concept we have to
consider: :
i)‘ ~the outputs and benefits from forestry;
ii) forestry systems suitable for community

. development; and
111) Hmain factors related to community forestry

- development

Forestry Outputs or Beneﬁts

The importance of forests to rural commmities in the
developing countries is mainly threefold. Forest trees
provide fuel and other goods essential to meeting basic
needs at the rural household and commmity level.

Forests and forest land provide food and environmental
stability necessary for continued food production. Forest

and forest products can generate income and employment in
the rural areas. '

Wood is the dominant domestic fuel for.ruralvpeople in
developing countries and for many of the urban poor as well.
Wood is also often the main structural material for shelter
and hou31ng

Wood 1is the preferred fuel because it can be used without
complex equipment, both for use and distribution and can
often be acquired at little cost. For the poor there is
often no alternative to wood fuel or other organic materials.
Commercial fuels require cash cutlays not only on the fuel
itself but"also on stovés or related equipment, which can
represefit” éxcessive-expenditure to the rural poor.
This sitdation is Purther intensified by recent accelerated
increases in the prices of fossil fuels. One adverse con-
sequence of ‘a growing population 1s an exorable increase in
o ' (2]
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the pressure on locally available resources and other sources
of the fuel matter. The source of wood fuel can extend
rapidly and progressively from collecting dead wood, to the
lopping of live trees, the felling and destruction of tree
cover, the loss of organic matter to the soil and eventually
to the uprooting and removal of stumps and shrubs. The next
retrogressive step is the diversion of agricultural residues
and animal dung to fuel use, to the detriment of soil
structure and fertility.

However, where the forest resource is properly managed it
represents a'perpegually renewable resource.
The main forestry benefits are;
i) the production of low cost fuel and building
materials, which substitute for costly com-
mercial fuels or materials.  Fuelwood substi-

tutes for agricultural residues . and provides
the heat for cooking.

ii) vThe conservation of a protective ground cover.

iii) .The complementary production of food, fodder
and grazing. In addition, tree barriers protect
the land against wind and water erosion and
increase yields on marginal land. Trees are
also an environment for supplementary'food
production.

'iv) Iﬁcreasing income by marketing saleable produce
from the forest.

v) Creating income by employment,
Unfortunately and understandably, not all of these benefits.
are readily recognised by' farmers who are engaged in the.
daily gtruggle of subsistence agriculture. Often the bene-
fits are only appreciated when their source, the forest
resource has been severely damaged or destroyed,
Forestry Systems for Community Development :
Any forestry system established to involve and to satisfy
the needs of the people, requires that these needs and

[13]



aspirations have been determined and either that suitable

forests exist or can readily be created to satisfy these
needs.

rhe main systems are:
- multiple product forestry -
- small scale forestry (village woodlots)
- arboricultural (tree farming)
- agrisilviculture
- silvipasture.

All of these systems have in common, the yielding of
products that can either be directly consumed or easily
harvested and marketed by the local community,

Let us consider these systems further.

Multiple Product Forestry

This term covers the production from a forest ecosystem

of material products other than wood. (e.g..honey, fungi,
lianes, etc.) Multiple product systems are particularly
associated with forest communities having a tradition of
collecting a variety of products from a forest of which the
‘main function may be wood production or,proteétion.

Village Woodlots

This system is related to specific local needs for forest
produce and the availability of suitable local land.
-There is a single main product, generally firewood which

usually requires a fast growing -easily cultivated tree
species.

The system often involves plantations, but may also
constitute line or group plantings. With the latter
approach the object may pe to produce wood or shelter or
both. ' ' '

The system may also include individual private owners _'
growing fast‘growing species as a cash.crop.
Arboriculture

Arboriculture employs the intensive cultivation of trees
‘individually or in groups or orchards for the production

(14)



of such items as fruits, latex or barks. 1In this

context there is usually an arbitrary dividing line between
forest and agricultural tree crops - but in community type
undertakings what is required is greater integration

rather than division on institutional lines.

Arboriculcture tends to require skills and can only be
successful where there is a community tradition of planting
and tending special tree crops.

Agatisilviculture

This term covers all systems where land is used to produce
both forest trees and agricultural crops, either simultane-
cuslv or alternately. With food trees this system merges
with multiple product forestry or arboriculture.

One system is agriculture with tree fallow. This is basic-
ally shifting cultivation, but with the distinct proviso
that the tree fallow period produces a tree of value to the
farmer.

Agricultural afferestation (taungya*) consists of inter-
cropping a forest plantation with agricultural crops
including fodder during the establishment phase. (i.e.when
the tree crop does not utilise the full site.) This is a
long established method of afforestation emploving land
nungry farmers who are paid partially or wholly on the
tasis of use of the land. 1In this system forestry is the
dominant and recuired land use and in steep lands the
svstew can only be used with most careful management.

For the system to be effective requires a proper knowledge
of the interaction between the crops. It is also necessary
te he aware that when there is an agricultural system with
trees, when agricultural production predominates then this
deoes not really come within the community forestry concept,
although the lines of demarcation are not too clearly
defined.

*Taungya is a Burmese word meaning hill cultivaticn and in
relation to forestry was first used in 1856.
(15}




The agricultural crops grown in agricultural afforestation
are generally annuals. A number of perennials are grown,
such as coffee, cocoa, o0il palm, rubber and tea but in
most such mixtures the perennial crop production is of
much greater consequences than wood production.

Silvipasture

Silvipasture combines cattle with forestry, in which
controlled grazing of forest vegetation occurs during part
of the rotation. The emphasis is on controlled grazing

and the transaction from unmanaged grazing to silvipasture
represents a most difficult task, but in many countries is
the alternative to destruction of the environment.

This system requires that certain areas of forest should be
closed to grazing when the tree crop is vulnerable to animal
damage, it also demands a careful balance between silvi-
culture and sound livestock husbandry.

Integrated Watershed Management

Integrated Watershed Management is not a system, it is
much more a complex of systems embracing all of the
community forestry techniques in different social and
ecological zones. Much of the work in developing com-
munity forestry systems has been initiated in watersheds
many of which were managed by forestry institutions.
Watershed management is geared towards:

i) the rationalization of land use patterns;

ii) the optimisation of the use of natural
renewable resources;

1ii) the protectién of water resources;
iv) the conservation of soil productivity;

v) the improvement of quality.of life, both
for local communities and for other human
settlements dependent on the watershed's
resources. |
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Community forestry can contribute to all of these object-
ives, but item v) includes the exceptional factor of
protection forestry with benefits being enjoyed outside
of the local community. '

Main Factors Related to Community Forestry Development
The main factors affecting community forestry undertakings are

i) a sound technical base;

ii) competition for land a) forest land
b) land for forestry
iii) the people or community
a) forestry time scale
b) risk factor
c) labour availability
d) lack of tradition

There are other factors, and even those abo&e are not set out
in order of priority, people being the main consideration,
but these factors are interrelated and without information
on these and areas of possible censtraints projectsor

systems cannot be successfully developed.

Technical Base }

Fundamental to any community forestry is a sound technical
base. The tree species used must be wellknown and well
used, and simple tolerant establishment and management
techniques should have been evolved. The wood or other
yields under different ecological and management systems
have to be known if realistic estimates of benefits are to
be made keeping in mind that benefits are critical to the
community activity. This need for knowledge applies
equaliy to mixtures, where the yields of each component .
have to be reasonably quantified. Mixtures are, of course,
more difficult to manage, and management variations can .
produce adverse results and imbalance in the system.

‘A sound technical base requirement sounds almost too
obvious to require stressing, but unfortunately many
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community systems have been introduced and failed because
just this factor had not been sufficien_ly determined
before involving impoverished rural communities who do

not have any cavacity for undue risk. There are

ecological zones where the inputs required far exceed

the benefits and community forestry as such is not possible.

Competition for Land

Suitable land is a key factor, An established forest
estate and a land hungry population require systems that
will provide land or us~ of land for people.

On the other hand, in deforested areas, with a need for
forestry benefit, the problem area and lznd use need is
reallocation of land for community forect systems.

With a shortage of land, and large forest areas our reserves
are under pressure from harmful shifting cultivation, the
need is to stabilise the situaticn and introduce less
harmful cultivation practices. The introduction of soil
conservation systems can increase agricultural production,
whilst reducing harmful erosion. Agrisilviculture involving
intercropping can help to alleviate the situation. Another
approach is the alienation of a small pcrcentage of forest
land to improved permanent agriculture (soil conservation)

- and supplementary agrisilviculture. The balancing of
national needs such as watershed conservation and community
needs in this situation is never easy. However, where a
forestry system is introduced into such a situation, it
requires measures to give the community alternative ways

of generating the crop,ar livestock production or income
foregone by becoming involved in such a system.

In aread where agriculture has predominated for many years,
where there is little or no forest, where there is a
shortage of land and a recognised need for trees, the
situation requires the transfer of some land from agricul-
ture to'forestry. This is a situation where nothing can
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be 'accomplished without community participation and their -
acknowledged desire for afforestation. The first approach
would be to site commumity forests on marginal land.

Other planning includes roadside planting, windbreaks,

use of multipurpose species and agrisilvicultural systems.
Again, the community has to be compensated for the benefits
foregone by allocating land to trees.

The People or Community

As already noted, the entire concept is about benefits for
people or communities. It is fundamental that the com-
munity has to be aware that there is a present or potential
problem and-that there is a need and place for forestry -
The benefits from a forestry system must be real and 'f
meggurable, and must exceed the inputs required of the .
participants. The community should berseeking some degree
of self reliance. As a forestry development' system has to
do with solving problems, there has to be some form of
community organisation and discipline, without which there
is no foundation for community progress. Forest develop-
ment - requires the backing and support of a strong technical
institution, the more comnlex the system the greater is the
input required of this source. The coumunity has to be
motivated and this can to some degree be attained by the
provision of benefits, but requires and is certainly helped
if the State is committed to these facets of rural
development. |

Forests take a considerable time to mature and the time-
scale of forestry is bound to conflict with the priorities
of the rural poor, which are sighted on basic present needs.
Land, labour and other resources required for present food,
fuel and «income cannot readily be diverted to the production
of wood which will be available only several or many years
in the future. The anproaches to this problem where forests
exist are to provide produce from present forests whilst
building up the resouzces. In plantation forestry the lag
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between establishment and harvest can be a major constraint
and it may be necessary to provide low interest loans, or
subsidies for the period without income and useé species

that reduce the non- productive period to as short a time

as possible. In some systems the foreetry input is

related to other activities producing immediate income, with
forestry representing savings and increased future income.

The implementation of forestry systems introduces change,
and in the rural environment has has been well documented,
there is marked resistance to change, and change is related
to risk. Connected with the timescale, is an anxiety as to
whether the participant will enjoy the eventual benefits
of the forestry inputs. In relation to community activities
there is often a ldck of security relating to ownership and
the value of benefits. It requires some considerable effort
to reassure the members of the community in such ways as:
- giving individuals or communities security
of tenure on the land they are cultivating
or growing trees;

- . where forest produce is grown for sale it is
beneficial to have assured markets and assured
price structures;

- - where the forest benefits are disposed or on
extended time scale it is necessary to determiﬁe
methods to compensate the producers for periods
without cash flow. '

One of the main facets of community forestry is that the
coﬁmuni;yyshould be involved in and contribute to the forestry
programme. Such a contribution can take many forms, but the
most common input is labour. Very often, the agricultural

and forestry season of activity coincide, and as a
consequence there is a shortage of forest labour. Forestry
systems then have to be devised which allow the forestry
activities to fit into the agricultural system or calendar.

[20]



In the rural communities understandably the main preocéupa-
tion is production of food and income. Historically, there
seldom is any forest tradition and forest produce is looked
upon as a free resource. Indeed forests are often viewed
with hostility as a source of woody regrowth hampering
cultivation, . ‘

There is a lack of understanding of the role of forest
trees in maintaining soil fertility and a reluctance to
recognise the consequence of soil loss,'fuel and other
shortages which inevitably follow the destruction of forest
cover. The people involved have little recognition of the
damagesuntil they occur, and equally they have no bases

on which to readily perceive the beneficial effects of
forestry. The introduction of forestry systems, or the
conversion of destructive use of forest to one of managed
use, will often require a profound change in attitudes and
behaviour by both foresters and communities).

The problem is to reconcile technically desirable change
with the value system it appears to threaten.

Any voluntary solution requires confidence on the part of
the population and empathy for the local way of life on

the part of the implementers of development.

The involvement of people in forestry requires soundly
based systems, relevant institutional and state backing,
the development of comﬁunity spirit, the building of
relevant infrastructures and the foundation of an adequate
legislation. o |

(Author’s footnote - During the seminar it is hoped that
that there will be opportunity to discuss selected case

studies and to relate the concepts of community forestry
to Jamaica.) '
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THE EFFECT OF SOIL AND ENVIRONMENTAL FACTORS i
ON THE PRODUCTION OF TREE CROPS
A.H. Parke/R.J. Baker

(Special reference to Avocado, mango, soursop, naseberry litchi, ackee, guava, breadt‘mit,
acerola-Cherry, cashew.)

The successful production of Tree Crops and in general all crops, depend on a favourable

interaction between the soil and environmental factors such'’ as rainfall, light intensity, tem-
perature, humidity and wind.

Within the soil itself, a number of environmental factors inter-play to iiifluence the devel- ’
opment of the root systems of plants. ’

(a) the space that can be penetrated readily by the roots; it is limited by depth orE the
soil, existence of a hard pan or heavy clay layer, water logging; -

(b) availability of moisture;
(¢} soil fertility level;

(d) soil temperature;

(e). competition;

() soil reaction;

(9) aeration

These s0il environmental factors toqether mth the genetic eonshtut:on of each spec:es
will bear an important influence on the type of root development which occurs, which in
turn will determine practices, such as the spacing of trees in the plantation, the possibili-
ties of inter-planting with other plants for crop diversification, xmgat)on practices, ero-
sion control, application of fertilizers etc.

As far as the climatic factors i.e. rainfall, temperature, light intensity, wind are con-
cerned, these combined, effect a wide range of influence on plant growth and development.
These climatic factors will determine overall the type of crop that can be g'own ina partx
cular locality.

Temperature

Temperature will affect the growth and development of both plant and frum of ma..y
tree crops. Temparature influence may extend also to fruit quality e.g. the degree of
acidity of citrus fruits Temperature many influence flower initiation and subsequent
fruit set, thus a number of fruit trees e.g. mango, citrus, litchi (lychee) need a dry hot
period for flowering and fruit - ‘set. In avocado, the time between the blossom and the
mature fruit, tends to be shorter, the higher the mean temperature during that period.
Another limiting effect of temperature on tree crop production is the influence it
has on the activity of certain parasites e.g. certain fungal disease are associated with -
cool moist conditions, while others are favoured by high temperatures in conjunction
with humidity. In essence therefore, functional activity and growth of any kind in a
plant have definite temperature requxrements.

Rainfall

The successful establishment of Tree Ctops depends heavily on the availability of
adequate moisture. Under our conditions, irrigation is a lnmting factor so that the far- -
mer should plant against these odds, by establishing his trees in the major rainy season.
An adequate moisture supply has positive influence on the nutrition of the crop, the
regularity of bearing, fruit size and fruit quality. Disease susceptibility is often modzﬁed
materially by the rate of growth as influenced by soil moisture conditions.

A number of tree crops require a dry period forflowermgandﬁ'unmg In other in-
stances severe water deficiencies at the time of frmt-setung are likely to result in an un-
due amount of fruit drop. An excess or a deficiency in soil moisture, is likely to be ac-
companied by a disturbed condition within the plant and often by the appearance of
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pathologwal symptoms. Fruit splitting, fasciation and chlorosis are example of thoge brought
in by excess of moisture supply, while fruit pit, cork, dieback, ate examples of those brought
on inadequate moisture, Preventive measures against such problems include proper drainage, --
proper site selection, oomrolled ifrigation. Premature defoliation is one of the more setious re-
sults of moisture deficiency. It is likely to be followed by decreased vegetative growth, lessen-
ed yields and in extreme cases, dieback. The effect of a drought may be more pronounced in
the next season’s crop.

Wind

Wind, atmospheric humidity, temperature and light intensity all combine to determine the
evaporative power of the air and ultimately the rate of transpiration in plants. The importance
of wind in Tree Crop Production extends to other phenomena such as fruit-drop in high wind
conditions and pollination of flowers in some species. The effectiveness of wind-breaks upon
winc}l velocity in reducing evaporation varies with their helght and denmty and also on topo-
graphy.

Humidity

Atmospheric humidity has an influence on plant development independent and distinct
from that of rainfall and soil moisture, though it often happens that both influences tend
in the same general direction. Under average outdoor growing conditions abundant soil mois-
ture is likely to be.accompanied by relatively high humidity and low moisture by .3.dry at-
mosphere. In practice therefore, these two factors of environment are mterdepmdem- Atmos-
pheric humidity is of imporfance in fruit setting. Hot drying winds at blosommg time may
evaporate the moisture from the stigmatic secretions and thus prevent germination of pollen
in some species. Extreme atmospheric humidity may interfere with the work of insects carry-
ing pollen, or it may encourage the development of certain fungi that affect flower and

young fruits in some species.

 FEATURES OF THE LOCAL ENVIRONMENT

Ideally, Tree Crops are considered to need deep, fertile, free draining and non-stony soils -
for their production. Although it is generally agreed that the rapid expansion of tree crop -
production in Jamaica is vital to our economic recovery, this fact must be viewed against
the background that most of our good or ideal agricultural soils are already devoted to the
cultivation of wraditional export crops such as sugar cane, banana, citrus, co¢onuts, cacao
etc. It therefore means that the soils generally regarded as marginal, and whiél exhibit one
or more of a number of adverse soil factors must be utilized for this needed production.-

Baker and Weir 1975, identified some of the limitations of these marginal soils as:
(a) poor drainage
(b) high scale alkalinity (calcareous soils)
(c) saline and alkaline soils
(d) high soil acidity
(e) poor water supply
(f) rocky, stony and thin shallow soils
Locally, one of the predominantly limiting soil factor is that of stoniness and shallow-
ness. In this condition root room is severely limited and the successful use of these soils

will involve the use of appropnate technology in trying to create root room for suitable
tree crops. N

Baker, 1970 - Soil Survey of the Cayman I:Lands, mentioned the possible us¢ of small

explogives to make “‘holes” in these stony areas. These holes when filled with organic

matter and debris etc. could be used to establish tree crops suitable to these conditions.
The important result is that the roots of plants once established can penetrate these
rocks and find enough nutrients ‘arid water for their growth. Overall there exist locallya
very large potential for growing tree crops in areas of this nature. Some species have be- L

come naturally adopted to . certain conditions otherwise unsuitable to others eg cashew
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" thrive well on very acid soils, but do not produce at the same level on the calcareois soils of
drier areas in Jamaica.

The overall success of any tree crop production programme however will dope;xd on the
application of the management practices recommended for particular soil conditions, and
on identifying the crop most suitable to those conditions.

In consideration of the other environmental factors which affect Tree Crop production
in Jamaica, it should be noted that there are no real marked difference in climate island-
wide, rainfall is the dominant meterological variable which influences fluctuation in tem-

‘perature, humidity, sunshine’and evaporation, but the local climate is also influenced by ..
numerous slopes, valleys and plateaux formed by the system of mountains. Islandwide rain-
* fall shows a bimodal pattern with primary maximum in October and secondary in May,Re-.
lative humidity values are usually higher in the inland areas, although the islandwide varia-: .-
tion is very little. The annual range of temperature is only 5°F in coastal areas and 6°F : -
inland. Locally the climatic factors with the exception of rainfall, therefore, do not pose
:d:e]:l. great extent any serious limitations to the production of the tree crops being con-
OBSERVATION ON THE EFFECT OF SOIL AND ENVIRONMENTAL
FACTORS ON SOME LOCAL TREE CROPS '

The soil types and environmental oon@itions mentioned for the different crops may be-
indicative of the conditions to look for in selecting new sites for the future «expansion of
tree crops. : -

Cashew (Anacardium occidentale L.)

Itis generally observed that cashew is not very tolerant of saline conditions, is highly re-
sistant to strong winds, and needs a long dry period for blossoming and fruit development.

Cashew thrives well in areas like Linstead - St. Catherine, Brompton - St. Elizabeth and
Cross Pen in Clarendon. The soil types typical of these areas are in order - Map No. 61 -
Linstead Clay Loam, Map No. 204 - Four Paths Clay Loam, Map No. 207 - Bryssons Clay
Loam. These are all regarded as old alluvial soils, with a characteristic strongly acid soil
reaction, with a pH range of 5.1 - 5.6. Moisture retention in these soils is high and internal
drainage is slow. Rainfall in the Linstead and Brompton areas is about 66 inches per an-
num respectively, and at May Pen. between 50 - 75 inches per annum. Relative humidity -
values for the more inland areas of Linstead and May Pen will show a slightly higher
value than at Brompton. In general, humidity is very high during the nights but drops
rapidly during the day and reaches a minimum at about 3:00 p.m. The pattern may be
changed by rain. The coolest months in all three areas are January and February and hot-
test months are July - August.

Litchi - (L. chinensis)

Areas of best production so far are Castleton in St. Andrew, Blue Mountain areas (Top
Hill) and the Paddington Terrace/Liguanea area. Soil types of these areas in order are:

Map No. 46 - Halls Delight Channery Clay L.oam, Map No. 22 - Maverley Loam. Map No.
38 - Cuffy Gully Gravelly Sandy Loam. These soils are especially free drained, and are
mildly alkaline to slightly acid in reaction. Rainfall distribution is good, the Blue Moun- .
tain areas ahd Castieton having a range of about 45-90 inches per annum, the higher )
values generally applicable to the hilly regions. In the case of the Paddington Terrace
area, the fact that home owners with litchi trees do water these trees regularly, suggests
that a reqular moisture supply may be necessary for good litchi crops. The relative hu-
midity in the Castleton, Top Mountain areas is quite high. Hott nths are July -
August, maximum and minimum temperatures being 89 F arid 68 F. Coolest months
are January and February with temperature range 79° - 62°F. Chandler - In “Evergreen -
Orchards”, suggested that the Litchi tree needs for good growth and bearing a long hot -~ -
summer with high temperatures and humid atmosphere. These conditions are more o
apt to occur at higher elevations. It is also suggested that the Litchi does better on non-
limestone soils, and an arid soil reaction is more favourable for its growth.
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The authors have observed a Litchi Tree, having good vegetative growth on soil tpe
No. 78 at Claremont - St. Ann a somewhat protected area, where humidity can be quite
high at times However, after a single good crop in 1975, the tree has not borne since.

It therefore seems that the litchi shows positive response to climatic factom such as rela-
tive humidity, rainfall and temperature.

Mango - (Mangifera indica)
- Mangoes show generally good growth and productxon t.thghout ‘Jamaica. The problem

areas include Manchester, and- the North coastal areas including some areas of St.-Ann. In' -
some of these; areps , the mango achieves goad vegetative growth, but fruiting is poor and
at best biennal or less’ regula:, (Mathias - personal communication), pointed-out that the = -~ ~
wvariety Ann, grows well on tha marl soils of St. Ann’s Bay, with good fruiting and frait -~ ™
characteristics. The variety when transferred to Lima in St. J4mes, however, did notre- - 1"
produce those same fruit qualities etc. The mango can grow well on a wide range of soil -
types and needs a long dry period for flowering and fruit set. The occurrence of heavy .
rainfall and strong winds during this period will reduce mango yields drastically. Mathias
also pointed out that the varieties Ann and Tommy Atkins provide the best rootstocks
for marly soils, which suggests that different varisties may be adaptabla to different con-
ditions. In St. Elizabeth-mangoes do well on soil type No. 78, yet in Manchéster and - -
St. Ann the, 099051‘9 is.true. The suggestion here is that elevation seems to be very im: '; ._91",5‘
portant for ecanomic. produetion of mangoes, especially since problems of fruit flyand” > 7
anthracnose may become more severe at these elevations. This is in contrast tothat ob- i
taining at Yallahs - St. Thomas where Julie and East Indian yield well and are unaffected o
by such maladies. S

Avocado - (Persea americana) and , .
Ackee - (Blighia saplda) o .

These two tree. crops show generally good growth and produchon throughout Jaﬂmca
With the exceptjon, of high winds, there'saegns to be no limiting factors imposed by the -
environment, but in the case.of avacado; there is definitely-a soil problem, in which- pdor

dmnaqecondxtxons appear to be the mgst jmportant factor. The avocado is exdtrefnely 5 3""-'
susceptible to Water logged conditions, where damage and eventual death bf thietree is’ ‘sl
attributed to the root rot fungus (Phytophtora cinnamoni). Even where avooadosare~ -~ i

planted on raised beds in poorly drained soil, the trees die after a few years. Theayo- . .. ..
cado needs proper rainfall dxstnbutmn and is intolerant of severe drought conditions. x

&)mop (Ahnonalinmcata) ,“ : . Lo "'.1_ A v 1‘\4(.’?(.‘

Thesoursopdxdnotbeatwellat@ta:meer St. Mary, mﬂml}rbecauseofpoor i "
fruit set. At Orange River the main soil types are Map No. 41 - Belfield Clay witha =~ "~ -~
slightly acid topgeil, and alkaline below, high moisture retention and moderate: mternal weEnen
drainage, and map No. 43 - Highgate Clay which is strongly acid, and slow drainage. "
Annual rainfall in: this area is.about 90 inches. Relative hurnidity is hxgh ig ié felt that ‘ R

the inc; midity coupled with a.iugh level of pathoqmm pro- . o ooy
blems & s help to reduce the yield of soursep at thislocass - -~ -
tion. O semm to do well at Lyssons where the elevationis- .. - v:
50 feet igh and fau'ly well distributed, but thebumidity - - - "
valueS s waw. ,pem  —.al areas, where the “Sea Breeze' exerts its influence

on the air conditions. At Lyssons also the sorl types are in the alkaline range.
Naseberry‘-- Sapodilla - (Sapota achras)

Sweetsop - Sugarapple - (Annona squamosa)

Starapple - (Chrysophyllum cainito)

These tree crops seem to favour generally dry areas of the country. In the case of the
starapple, it is usually seen growing in areas of deep soil eg. on St. Ann Clay Loam Map
78. The Sweetsop and Naseberry are seen to do well on very shallow stony soils of dry
areas. In these areas also the vegetation tends to suggests that these crops are very tole-
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ranttoeompetitionastheytendahotobemyslowg‘owmg

Nueburyhasboenobmedtobebeanngwellinmuofl’«ulMomtaindeﬂnhc
in St. Catherine, Porus, Pratville and Grove Town areas of Manchester and in areas in
vSt.Thomutonamoafcw. The predominant soil types in some of these areas are St. Ann
Clay Loam, and Bomnygate Stony Loam. These are typically free draining soils which
are also poor in nutrients It therefore seems that these crops show definite responses
to soil and climatic factors, and ere definitely intolerant of soils with impeded drain-
) mGooddimibuﬁonofminfmwmenhahceyieldscomdcably

- Guava- (Pnidmmguajava)

Thiscnoi:isobmedtobedbinqwdlonsoilsthatdtowacidmcﬁon,mdonumlly
wet stiff clays, although they grown well on other soil types.

Guava has done well at Ordinge River, where the s0il types as already mentioned tend
tobeacﬁ,rainfallhiqhandhumidityalsohigh Guavas have also been observed grow-
ing and well on some areas, eg. areas of 8t. Ann and Smithville in Clarendon.
This suggests that this crop can be grown over a wide range of locations, with probably
the only limiting factor being an adequate distribution of rainfall At higher elevations
the incidence of fruit fly damage may be quite important.

Breadfruit - (Artocarpus communis) -

In Jamaica, breadfruit seems to thrive well on fmdnmmdaom it is questionable
whether breadfruit could not be grown on all soil types, since the trees have produced
well over a wide range of soil types and locations, eg. concentrated arsas of produc-
tion include Bog Walk, St. Catherine, Lime H:ll - St. Ann, Irwin, Flamsted, Lethe in
St. James and Blackwoods ih Clarendor. In addition large yields are obtaihed in parts
of Portland and St. Thomas. The sofls in these areas range from shallow marl soils to
clays. The chief limiting factor to production seem to boanadequato distribution of
- rainfall and the selection of heavy fruiting cultivars.

Conclusion

From the foregoing discussion, it should be seen that the many aoilsregadeduumvi-
nal for agricultural production in Jamaica, and which exhibit a number of adverse soil
factors, can and must be fully exploited for the production of tree crops.

There are also a number of tree crops which are naturally selected for some of these
. conditions. Notwithstanding, the successful exploitation of these sofis for tree crop pro-

duction will necessitate the use of proper management practices aimed at ameliorating
these conditions. The main objective in 30 doing, is to render soils otherwise suitable
to only certain crops, capable of growing a wide range of crops, as long as other en-
vironmental problems do not pose limitations. In the case of mangoes the evidence
ssems to suggest that different root-stocks will show a difference in their response to
varying soil and environmental conditions, and thus indicate the need of a study of a way
of over-coming this problem of a lack of production of mangoes in some areas mayba
the use of rootstocks of varieties which grow in these areas.
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DISEASESANDPESTSWFRU’AT‘I‘REENURSERIBS 3
cow otk YR el 0 L RR Sush, CARDE Y
. Ithoomnnnpncucemmodemagnculuremmblﬂmmdm&uitm
for orchard establishment or for, distribution to farmers and hopsshalders: This engures
the availability of approved high producing varieties, facilitate mas production and ease in
distribution, and simplify the task of monitoring the species and numbers of plants ready
for planting at any given time. In Jamaica, mommopmdbythommt,
prhwyprodumwociaﬁpn,privatenmmmdfcmz )
Althoughthebdneﬁtsderivdd&omnumaemny,unh-wtmhukmto

control the:diseases and pests that can gpread from them, they can be of tvidrs harsa than -
-good. Ewnplesofaomediseasesandpemthatmbuoqrndm

D . - R ~ e el v el sers LTy ean mmese e
Scab Blsindé fawcéttion'adtrus © ~ © ¢ 0 0 - TT ¢ e G
Sphaceloma perseae on avooado '

1 ’y R . N DI ML TR R |
Stem knot Sphaeropds tﬁmefacnensoncitrus PO
Wither tip Glmapoﬁmmmlﬁnt N HUSAIGAH R e
. b T T
Pgorosis  virus on citrus
Tristeza  virus on citurs

Rootrot  Phytophthora cinnamoni on avocado
Blackrot  Rosellinia sp. on avocado

Colletotrichum gloeosporiodes on mango

Calls Asterolecanium pustulans on ackee

Thrips Selenothrips rubrocinctus on avocado, guava and mango
Scale

insscts

various species on all fruit trees
Red mite  Tetranychus spp on all fruit trees

and usually the natural enemies (parasites or predators) or the natural environmental con- -
trol conditions are left behind. Thus;hepeslsordhuumofunmomdtobuﬂdmmd
wwﬁmuwepidemwpropomombeforethoymnodudmd control measures
attemp , .

'l‘bcfollowinqquidelmuare intended to assist nursery operators in reducing or avoid-
hgthomadofcommondiaeaseundpmonyoungphnn
Location

ltiu-entialthatanmseryshouldbeloaudataq)ottlutheomhntformmr-
pose. Considerations should be given to the ease of obtaining materials and labour, and for
plant distribution, water availability, soil type, clithate etc. From the plant health point of
‘wiew, care should be taken not to locate a nursery in an area where there has been previous
hddmouofdiseassorpestsofthephnutobeqrown.ornmbphcuwbndmym
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active. In the case.of soil-borne pathogens and nematodes, a nursery should not be
placed where run-off water from an infected area can flow throuqh it

Production Limits

It is a bad practice to over-produce plants in a nursery, as it soon becomes very costly
an uneconomical to care for the superfluous ones. These are usually left in the nursery
to become ‘old boys’, which if not well cared, will provide host materials for pests and
diseases. - - :

Spacing :

Plants should ncvcbeuttoo close in nursery beds or nursery rows. Crowded plants
cannot be easily observed for diseases or pests, and where an attack occurs, over-crowd-
" ing hampers proper artificial control methods.

Nursery Rotation.

Just as rotation of crops is a wise and profitable practice, so is it Just as valuable for: -
fruit tree nursivies A nursery should be rotated before dissase pathogens, nematodes,
insects or weeds multiply to become problems. This practice is applicable to plants o
grown from seedlings in NUrsery rows.

Shade o : :

Many nursery phntx are best produced under shade. Where this is provided by non-

- living shade materials such as wooden slots, plastic or cloth mesh, disease and pest in-
cidence is minimized as these materials do not act as alternate hosts. Great care should
be exercised when using living plants as shade. Pests like the scale insect complex, -
mealy bug, leaf hopper and mite and diseases such as Cercospora leaf spot and sooty
mould usually multiply on the shade plants and transfer to the nursery plants. A
prime example of this was where coffee and cocoa seedlings were being produced
under Gliricidia spp. However natural shade properly managed (light, dissase and ‘pest
oonu'ollodandmkoffallmganddammgtluphntsmduoed) anbev«yeffooﬂve
and cheap.

Unwanted plants C

Left over plants that are allowed to remain in the nursery and grow, and large plants
of the nursery species growing in the nursery, or nearby, usually provide ready sources '
of pests and disease pathogens to reinfest and reinfect a healthy nursery. For thisrea- -
son, these plants should be removed or destroyed. -

Nursery Sanitation

As in other production practice, proper site sanitation will aid greatly in disease and
.pest control. Weeds and discarded plants parts can serve as feeding and multiplication
sites. Dobris,mokundlog:canprondehidmgphcesforpest&Anunﬁdynurssymn »
reduce the enthusiasm of the workers to result in various problems. '

_ Chemical Control

" If after practising the various cujtural methods discussed before, there are still di~
seases and/or pests existing in a nursery, it is recommended to use chemical control -
methods. These can be as sprays, drenches, dusts, fumes or injections. A good mur- '
seryman should be able to properly monitor the pest and disease incidence and apply
the appropriate control methods early, thus not allowing spread in the nursery. :

Since nearly all fruit tree plants produced in nurseries will live and produce for
many years, it is essential to start out with healthy vigorous disease and pest free
materials. The time and effort spent to do this will ensure good profits in later'.years. "
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THE LATEST DEVELOPMENTS IN PRESERVATION OF FRUIT CROPS
L.H. Kerr J.LD.C)

The major tropical fruit crops (excluding citrus) are pawpaw (papaya) mango, banana,
coconut, and avocado, Several less popular fruits have great commercial potential, vix:
ackes, SOUrsOp, guava, garden cherry, nazzberry, otaheiti apple, jew plum, tamarind,
breadfruit, nutmeg, guinep and jackfruit. Some of these beeen processed commercially
either as canned fruit in brine, syrup orasnectars,jwﬁeeeotandudpwoducu. Muchof
the development work was done at the J.LD.C.’s. Food Technology Institute. '

The main objective in processing fruits is to extend the usable life while retaining as
much as possible the natural qualities.of the product. The effectiveness of the process is
dependent on the extent to which the agents responsible for spoilage are-inhibited and ..
or destroyed. Spoilage genera Ily results from the activites of micro-organisms and
enzymes within the plant tissue.

The principal methods of fruit preservation include freezing, dehydration, heat pro- -
cesging, concentration, and pickling. Freezing employs theuse. qflow‘tcmpcntuuw
suspend the harmful effects of microbes and enzymes. Heatproenamg on tho ‘other hand,
utilizes high temperatures which effectively destroy pathogemc and spoilage-causing or-
ganisms, Concentration, dehydration 2nd pickling all involve the reduction of water
within the product, making conditions unfavourable for microbial growth. Fruit juice .
concentratés as well as jams, jlli¢s and candied fruitsare products of the concentration process.

New developments in fruit-crop preservation are based mainly on expansion of exist- .
ing product lines. This is done with & view to maximise the use of the commodity at all -
stages of maturity. For instance, the mango may be used for making cbutneyorpioklu.
when green or half-ripe and for cahned slices and nectar when ripe. Later development -
may well involve changes in packagmg as a few problems are now affecting tmhtioml

Jamaiea should adopt the pattern of growing crops specifically for procegsing. This is
extremely important as it is folly to base any processed-food industry on
surplus, as has largely been the case in Jamaica. It is therefore, vital that the farmer and
the processor work together to ensure that the most suitable raw material is used for::
g, Careful selection of proper species and varieties will allow for yw-rmmd
aupp]m ofﬁost fruits, having the desired attributes.

ACHIEVEMENTS IN PROCESSING

In Jamaica today, the most popular methods of fruit preservation include heat pro-
cessing (canning) and concentration. Evaporation under vacuum proves most effective
in pmducmg ftuit-juice concentrates. This process employs the use of lower temperatures
and therefore rétains more of the delicate flavour components and nutrjents present in .
the fresh fruits’ ¥reezing generally finds wider application in our meat and dairy in-
dustries but is sometimes used in combination with concentration as a method of pro-
serving fruit juices. Dehydration is not practised to any great extent with fruits although
breedfruit and banana have been dehydrated to produce flour and banana “raisins” lo-
cally. Spray drymg of coffee is one of the better known examples of dehydration. -

_ TheFood Technology lusiiiuts siai wd out as the Processed Food Division of the
Ministry of Trade and Industry in 1959. The emphasis then was on monitoring food
processing opemtiong Ressarch commenced in 1966 on the processing of frozen foods.
Jamaica Frozen Foods was established in 1968 to manufacture these products, which :
were marketed undet the Jamaica Way labsl The following products are but a fcw of
those developed be‘tv?reen the late 1960's and mid 1970's, using local fruiu. v

BY CANNING " "BYFREEZING ‘'
Coconut Cream : Limeade Concentrates
Coconut run-down Saure . Sorrel Concentrate
Ackee P:ste Coconut Cream
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- BY CANNING BY FREEZING

Lime and Pinegpple Pio Filling ~ Breadfruit e
_Banana/Pine/Citrus Drink Bananz (Green) o

' Other banana products develbpéd include pures, *fige’, ssuces and baby food mixes (banana/
. Jegume combinations) the bananii figs being the only one in commercial production at present.
"mhmduc;hmw&hﬂyforhkeryopcaﬁomwhmhhmduan&&uu

or imported raisine

Candied fruit-peel (mixed peel) and chocho "cherries” bothdevelopcdattkol"ood’l'odl-
nology Institute are now being produced by the North Clarendon Processing :Company.
* Jamaice’s fleshy frufts are particularly suited to candying. For instance, the unripe pawpaw
'-on}ahnuqooda“ch«ry' as the chocho.. ’!‘hmisdgniﬂcmtupa'tpounmlfonhhtypo
product. .
Suenldomloalfrubhanbmmtbudintbonstummdmdnmmnmp,
puree and fruit juice concentrates. Pawpaw chunks, Otaheiti apple slices, mango and june
plummmngthemoropopuhritminsymg Purees and fruit juice concentrates
prepared at the Institute include mango, guava, tamarind and soursop, to name a few..
These find ready use in the ice cream, jam/jelly, fruit syrup and fruit drink industries..

Currently the Food Technology Institute has placed more emphasis on expanding .
u:hﬂngpmductlhunuwmﬁnﬂnuﬂﬁnﬂonofﬂxo&uiu%thhmd.dmhpm-
tal work on several new pawpaw products (viz nectar, pie fillings, jam and sauce) utilizing
the fruit at all stages of maturity, is near completion. Thers is great potential for this line,

-+ and particularly the nectar on the export market. Other developmental work on a coconut

"~'" pie filling and tropical fruit salad using various combinations of 3-5 fruits, is also nearing
completion. On completion of developmental work, the institute is prepared to sell formu-
lations to processors. In some casse the ressarch project may have resulted from a particular
request and in such cases the processor may obtain exclusive rights to the fermulation.

EXISTING PROBLEMS AND OUTLOOK FOR THE FUTURE

There are several problems presently affecting both ressarch and general processing opera-
tions in Jamaioa. These include identifying and obtaining proper raw materials and foreign
uchmrmkﬂomwhichaﬂmthommtofundﬂnsyumnupwhqmgmd
processing aids.

Thoincomdstmudhadoquuupplyofpodthtyuwmwhhhacommpm- '
blem. Farmers are unaware of the processor’s needs because of a general lack of communi-
cation. This possibly relates to a weakness in our educational system whereby the farmers
sees no connection between his growing of specific crops and the earning of foreign ex-
change through the export of products manufactured from these crops.

Apart from the traditional fruit crops grown for industry (i.e. banana, coconut and citrus),
other fruit cultivation is done on a very small scale. Otaheiti apples for instance, ar 7grown
mainly for wind protection of primary crops. Jamaica’s pawpaw production for 19
forecasted as 142 short tons. This was the only reference made to any tree-crop fruit. It
could therefore be assumed that this fruit is the only one (of the non-traditional group)
which is cultivated to this extent.

Recently more farmers have undertaken the cultivation of many varieties of mangoes.
These howsver, are mainly for the fresh fruit export market. Befors starting operations it
is necessary fot the processor to predetermine what variety best suits the particular process
and then to arrange for supplies with the farmer. For instance, problems of varietal identi-
fication exist with respect to the nassberry. Two basic varieties of this fruit are commonly
found. To the laymen these can only be identified after tasting and to this end the farmers
amgistance would be invaluable to the processor. One varisty has a coarss, granuler texture
when compared with the other which is smooth. This feature is of significance to the pro-
mm&muthouuﬂﬁnqprodmwouﬂbegodydiffmtﬂumothtm
variety gives a much more palatable product.
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The recent shortage of tin plate at Metal Box Jamaica Limited resulted in reduced quotas |
of tin cans for the processing industry. 'l'hushortagutemsﬁ-omfomquxdunqormlo-
tions which affect payments for imported goods and materials. In an attempt to side step
the problems of obtaining tin cans, the processors may look at alternativemethods of

Packaging in plastic pouches might be an answer but this in turn'will alter the -

packaging.
the process method. It is not likely that freezing will ugampopul&ityaamalmthod
of processing as excessive fuel costs would make it uneconomical

Most of the probler wemnbesolvodﬂzmghbmerphmhgior&mm-
-ture. The processor n wiﬂxmwnnmhlproblemsifhoﬁatmhhlpmﬁcs
tions with the farmer of a factory should incorporate considerations of raw
material availability, the source, methods of harvesting and transportation.
Furthermore, with pi_ _e to our fruit crops, special planning is required in or-

dutohanproducﬁongeaedmwudsthepardcuhr&uiummhamﬁumspechl
moﬂnﬂtuchnoloqywoulddaﬂmtely improve the present situation.

" In considering pntticul_arcouldova‘»
comse this proble v. This type of packaging
would be most a1 d would also be appropri-
ate for export. O he necessary changes
this would requit

The Institute at present is the only food research unit with the equipment, pilot plant

- and personnel 'capable of developmental work for the processing industry. The need for
greater involvement of the private ssctor with the Institute has been recognised. Co-operation
~‘of the two will undoubtably ensure the “‘implementation” aspects which are so vital to making
r'match work relmnt to the society.

e
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Harvesting, Handling & Storage of Fruit Tree Crops
D. Graham

. ‘Ministry of Industry and Commerce,
Storage and Infestation Division.

Most tropical and sub-tropical fruits are usually harvested at high temperatures which i
maintained drastically shortens the storage lfe of the produce. As these regions are usually
gatdistancafrom;heirmcpoﬂmketsﬁkofimpwﬂmtoqﬂﬁumﬂmumnaage
life from this produce. .

mpmformmdnandmmbluuwmdthekavaﬂabﬂnymthocon- o
‘sumer - and provide for more orderly marketing. Successfid storage is attained by pro-
viding environmental conditions which reduces the respiratory activity of these'living -
9;oag'ngultural produca and inhibit the growth of decay—auxlng orqanisms while mamtamjng

* Maximpm storage life ‘can be obtained only by stm'age of high quality oommodn;iu
soon after harvest. Storage properties may be influenced by variety, climate, soil and cnltunl
practices, maturity and handling practices before storage.

.£All fresh fruits and vegetables remain alive and ‘metabolically active throughout their pc
jod of ssleability and during this period continue to respire and to utilize the reservéd food
storegh.during growth. Respintion is accompaniéd’ by changes in the composition of the
fruit resulting in changes in quality and eventually in spoilage. Although the metabofism
cannot be stopped completely, it should be . slowed down if the quality is to be retained md
the aim ofqoodstoragepracumxstoprovidethemstmiubhmimnmmt wl:ldiwﬂl
- reduce the metabolic activity to a minimum yet. keeping the food alive.

Itiawellknownﬂiatthemarketqualityofaﬂfaﬁtsnconmlbdbyadmetempa’aturd“
relationship and that the rate of deterioration for'most fruits is as much as four tines for -
every ten degrees rise in the temperature. It is therefore obvious that rapid deterioration caq
omiftlwproduoeisleftstandmgmu'opicaltempmmofwcormoreforevma "
short period e.g. in the field.. . ey

Not only do high temperatures accelerate ripemng and dat‘moration but it also favours tliq
development of decay. -Because the activities of decay causing orgarilsms is accelerated by

1

high temperatures the reduction of temperaturé &s sdon as possible after the fruit is harvested ~

hofutmostimportancahordertomamtamthe quality ofthefrult.
Production

Themcoedulstorageandalsothedwehpmentofmmonmdebegmwitb tbogromt
Inordertoproduceﬁrstclassfruxtsfree from all blemishes, disease and insect infestation the
grower must be able to organize his production on scientific lines, using modern techniques
toconu'olinsactpestan&diseases

When possible varietiés with petentially long storage life should bs favourod over those
which even best conditions available will store only for a short time. .

Baﬂelting

This must bo eurefully controlled so'that fruits are picked at the corvect stage of matnﬁty
to enable them to go through the storage pu;iod arrive at their déstination in the optmmm
condition'for eatiiig, and yet have an economic ~ shelf life forretail distribution. If jmima-’
ture or over-mattirs the storage life may be impaired. Wheriever possible the fmr&corvep
tables should be hairvested under dry conditions and in thacqolestpartofthoda'y

ms fyie
Careless handling during harvesting, putting in and removal from storage and snboe-
qucntgrading'énd packing is one of the primary causes of ‘spoilage.

* Fruits, root crops and veqetablesintendodforstomgeshouldbea&nupoﬁblcfmm
ltinbr”h,bmises decay and other deterioration. Bruises and other mechanice! damags
notonlydmactfromtheappearameofthep:odnctbntmmanythew!ndpﬂm
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of entrance for decay causing organisms. Whmﬂlukinofaﬁ'uituc. is damaged, lpoil
age will start immediately.

Thcunofclippersrathctlunpullingiluoommndodfore.g. mangoes and avocadoes -
.and the fingernails of packers should be kept as low.as possible . The labour force should'
be trained to handle fruits carefully so as to minimize bruising. Two common causes of
hﬂnqm,thewrkmdumpﬁnqﬂmprodummckdyhﬁwpidangeon&huaapp&hg
too much pressure when handling the fruit. Somenmuﬁnqcmhanbcmonmnyo-,
avoeadou,pawpawsetc.onthuhdf. :

'Stonge Methods

Methods eommon.ly ueod for the prolonqaﬁon of storage life ars rcduchon in tampwm'a.
curing, controlled atmosphere storage, waxing and chemical treatment, the last four named
. being supplements to reduction in temperature.

Reduction in Temperature

Refriguntod storageurecommmdnd for many perishable eommodithcbocaunitumds
~(1) respiration and other metabolic activity, (2) aging due to ripening, softening and textu.
ralandoolourchanqes,(S)moistureloslmdthewﬂﬂmdutmlu.(4)andlpolhwdue

to invasion by bacteria, fungi and yeasts,. .

"7 I the best results are to be Obtained it is important that the temperature in the storage

rooins be held fairly constant. Variation of 2 or 3% are too large in most cases. The danger

is greater the longer than the period during which the temperature is above the optimum.

On the other hand if the temperature goes-to 12 or 2° below there is a chance that freez-

ing will occur. In addition fluctuations in temperature often cause céndensation of mois-

) m on:stored products which may fmur the g'owth of moulds and the devdq:mont cf -
3 K '

Temperature variation canbo prevented if the store rooms are well ventilated through-*
~..out and have adequate refrigeration. Praper stacking and adequate ai circulation also help
to minimize temperature variation. Storage rooms should be equipped with reliable accurate
thermomtmormthmanualconuohltkmpommwhepamd:onthomm
at various places in the storage room.

. 'The temperature of the produce stored in packages or within bulk should be taken at .
various locations. A good quality thermometer is essential Temperatures in inaccessible

baﬂomegtheanmofmﬂn,unbeobmdmmmﬂybydxmmmdimtha—

.pemeter equipment e.gf tlmmooouphs.

Precooling

This rofeutonpxd removal of field heat before dlipmentor storageand ismntialfor
the more perishable horticultural crops e.g. breadfruits. Since deterioration occurs much,
more rapidly at warm temperatures than at low temperatures, the more quickly fisldho
heat is removed after harvest, the longer produce can be maintained in good marketable
-conditions in storage. Usually storage rooms desired for holding produoe under refrigers-
_tion do not have the refrigeration capagity or air movement for rapid precooling. So-
precooling for storage usually is a separate operation. Precooling is done commercially -
byaverdmethods.Aninvolntheupidmnlforofhut&omthooommoditytoa oo
cooﬁngm-diume.q.air.waterorioe.Thktymmfoudoqmepueoolmv

(1) Rapidly moving sir IR

Coohnqwlthnpidlynovt\g&kmwidclyundnmhodlofmcoolm;todm
Itanbudaptedtoufrwatodmom.nﬂ,mmohatbeforc‘dﬂmcﬂwd.

(2) -Ice-cooling

Thkhvdm&tmdaududbciﬁcphadﬁ&hmummdhctwnuct
vﬁﬂlthcmdueaorontopdpuckodoontdnn
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(3) Hydrocooling ]

This is a popular precooling method wherein produce is flooded or immersed in cold water
neer 0°C. Properly used it is one of the most rapid and effective means.of removing field
heat. Carrots, cucumbers, breadfruits, are commodities which should be precooled. Onos
the product is precooled, it should be promptly refrigerated. :

For many tropical fruits precooling to temperatures between 0°C and 5°C is not prac-
ticable because of the risk of chilling injury. ' . '

Chilling Injury B
. Certain fruits and vegetables are injured by low (0° - 10°C) but non-freezing tempera-
tures. At these temperatures they are unable to carry on normal metabolic processes. Pro-
ducts which are chilled often look sound when removed from the.low temperatures, How-
ever symptoms of chilling become evident in .a few days at warmer temperaturee. Fruits

which have been chilled may be particularly susceptihle to decay e.g. of susceptible fruits
are: bananas, grapefruits, mangoes, limes and pawpaw.

Chilling injury results in shortened shelf life and usually the chilled fruit suffers from
blemishes, internal discolouration, increased susceptibility to decay and a failure to ripen.
Cold intolerant fruits e.g. breadfruits, avocadoes, pawpaws and mangoes should be pre-
cooled at around 13°C and if possible maintained at this temperature during storage.
Relative Humidity : :

The relative humidity of the air in the storage room affects the keeping quality of the
products held in them. If it is too high it favours the development of decay especially
in rooms where there is considerable variation. If it is too low wilting or shrivelling ocours
in most fruits and vegetables. The control of molds become difficult as the relative hum-
idity approaches 100%, which results in condensation. Surface moulds may grow on walls,
ceilings and containers as well as on stored products. ‘

A high relative humidity of 85 - 95% is recommended for most perishable horticultu-
ral products, to retard softening and wilting from moisture loss except onions and other - -

Relative humidity can be measured by a sling psychrometer or a hair hygrometer.
Air Circulation

~ Air must be circulated to keep a cold storage room at an even temperature and pro--
vide faster cooling of stored commodities throughout. Modern storage rooms are squip-
ped with some means of air circulation e.g. a fan or blower. :

Weight loss in storage

AR fruits and vegetables lose water by evaporation after harvest which can resukt in
serjous wilting and a loss of their fresh appearance. Some water loss can be tolerated - -
but losses great enough to cause wilting must be avoided. Most fruits and vegetables
contain 80 - 95% water by weight, some of which can be lost by evaporation. -

Wilting can be prevented by raising the relative humidity, by lowering the air temper-
ature, reducing air movement and by pyotective packaging. The nature of the fruit itself
is also important but most wilting can be minimized by maintaining the fruit in an at-
mosphere with 85 - 95% relative humidity. General moisture Joss should be minimized
as it repredents a loss in salsable weight.

Sanitation . |
Maintenanoe of sanitary conditions within storage rooms is essential. Storage rooms
should have a thorough cleaning at least once per year to remove unsightly surface
mmﬂgk, with a cleaner containing sodium hypochlorite. : ’ .
. Rotting fruits and vegetables should be handled carefully to avoid spreading of spores
and once removed should be disposed of promptly.
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Supplements to low temperature storage

Although refrigeration is the most effective method of extending the storage life of most
fruits and vegetables, supplemental treatments are often beneficial to many produce.
Supplements can be used to control decay, retard respiration to control physiological -
disorders or to control moisture loss.

Hot water treatment

It has been found beneficial to dip certain fruits like mangoes and pawpaws immediately
after harvest in hot water for a short period. This treatment greatly reduces fungal infec-
tion during storage. After this the fruits must be stored under conditions of low tempera-
tures and relatively high humidities.

. Controlled Atmosphere . )

This method is .used in developed countries to mpplemmt cold storage: example, in the
storage of apples. Respxratxon, aging, ripening and certain physiological disorders-can be
further reduced by increasing the carbon dioxide level and/or reducing the oxygen level
The use of polyethylene bags in the storage offruhbmdfrumisanmple of con-
trolled storage. '
Waxing )

The application of wax emulsion commercially to citrus, turnips, cucumbers, tomatoes .
and sweet potatoes has been in use for many years. It reduces moisture loss, gives an im-
proved glossy appearance to some produce and acts as a carrier for sprout suppressants,
fungicides and other chemicals.

- The thickness of the costumtimla:tooﬂtmaeoatgwesnoprotoctionmdtoomwk
a coat causes physiological breakdown and increased decay.

' Mixed Commodities -

At times it may be ,nece&ary to store different products together. Most fruits can gener-
ally be stored together if they have the same temperature requirements. With some pro-
ducts there isa cross-transfer of odours. Most fruits also give off ethylene which may
produce adverse effects on e.g. lettuce and carrots. Ethylene stimulates ripening of many
fruits For this reason products such as cucumbers and green peppers in which retention
of the green colour is desirable should not be stored with ethylene producing crops. -

As some of the potential life is used up during storage, when fruits and vegetables
are removed they will not keep as long as freshly harvested produce. However if the sto-
rage period is not exceeded there will be sufficient times to get them on to the market
and to consumers.

Proper storage methods fora few local produce are given below:-
Breadfruits '

Fruits for export should be carefully picked at the mature gree:: stage making sure they
do not fall to the ground. Then they should be precooled, placed individually in polyethy-
lene bags 8100 125 gauge), carefully packed in cartons and as qmckly as posibls placed
at 12- 15°C

Mangoes -

Example St. Julhn variety For cxport purposes fruits ahoulﬂ be picked at' a mature greon
stage with about 1 cm. of stalk attached to reduce latex exudation. Bruising should be care-
fully avoided during harvesting and subsequent handling. Prior to storage fruits should be
dipped for Five minutes in hot 55°C water as this delays the anthracnose development dur-
ing subsequent storage.

For optimum storage a temperature of 12.5°C, 90% rclatwe humidity is recommendedd.
Under these conditions fruits keep well for about three weeks. At lower temperatures chill
ing might occur but sea shipment have successfully been made to the United Kingdem. At
. 79C and fruits ripened normally with good flavour. The temperature is not recommended
for commercial shipment. Preferable ripening temperatures range from 18 - 21rC asat
these temperatures fruits develop a more attractive skin colouration than at higher tempera-
tures,

[36]



DISEASES OF MISCELLANEOUS FRUIT TREES

: F.L. Edman - Ministry of Agriculture, . SRTeRE

: Puuanddmasumwiouscomuwhichhmittheproductbnofhanmﬁtymd
yield of fruits grown both for domestic and export markets. Fruit trees whether started as -
seeds or ropted cuttings are.sibjected to attack of pests and diseases from the nursery stages.
Hmepmpuaoymmﬂtodsmmbepmcmdﬁommdlhgmunﬁlﬂnefmmm
: dclivendtotheoontumet

MANGO

' Mmmuﬂdbmwhhhaffectthoproducthuofmmmmmﬂmﬂhe
‘meimportmtonumpowdcymﬂdew anthracnose and sooty mOuld.

Powdery Mildew

This disease is caused by the fungus Oidium sp. and occurs during dry weather. It attacks
young leaves producing irregular greyish blotches and pre-mature leaf fall. On the hlomoms
the diseass appear as a white powdery growth which causes the whole inflorescence to be-
come brown and finally abacis. Italsocamu abortion of young fruits.

Control

Sprayhgvdthafun@enmhasﬂenhte,naconﬂmmo). Karsthane or a % mixtyre of
Beniate and Daconil whqnthuymﬂtomsfhtappmmd&MdmaMtheﬁctapphm
tion should give adequate-control.

Anthracnose

This disease caused by the fungus Colletotrichumgloeosporioidesaffects blossoms, leaves
and fruits, On young leaves it appears as amall dark irregular spots, while on the blomoms
maﬂbhcklpotscccwontheomﬂowcclustnOnfmiu,blackuﬂkenspouofva-y-
ing sizes may occur which often coalesce to envelope the entire fruit reducing it to a black
mass. Fruits become infected when very young but sympwmmonlya:pr-cd when
frufts are almost mature.

Coutrol

Spuyingwith a fungicide such as Benlate, % Benlate, + Daconil (Bravo), Cupravitor
Difolatan, should commence at flowering and continue ' at monthly intervals until the
fruits are developed.

Sooty Mould
This condition is caused by fungi which grow in the exwudate (honey dew) of sucking
insects. It is seen as a black velvety coating on the leaves. It is superficial, but if it occurs
extensively will reduce photosynthesis and weaken the plant.
Control
Smhqwhhmmcﬂoﬂomdxuuﬂnﬂﬁonandmemmconwlmm
ulu,andaphndtwmmdueetheinddm
AVOCADO _ AVOCADO
%enﬂmdﬁomwbldlmimpmntm&emofmudomkootm
Scale, Anthracnose, LufSpotandtoJla-eraxtentAlwlRun.
Rootmhmndbnhof\mgus Phytophthora ciunamoni, and is most severe on
poorly driined or clay soils. Young plants appear stunted and unthrifty, have pale
grecntoyellowlaaves which fall prematurely and may show signs of tip disback.
Matmtreeaexhibitexoesinlaaffaﬂ,acwmmnmdbyhmﬂew«ingmdmduo
tbnofmany;mallfnﬂts. : .
Coatrol

should be started in free draining soil, however, treatment should be
omried out with & fungicide such as Dexon, Ridom:eor‘l‘crmsolontmomhlyinurvd
until improvement is observed.
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Scab

’ Mdhmkauudbythefmqussmacdomammdappemunhdhmcorky
lJesions on leaves and fruit. .

fe 'l‘optotectthoyoungleaveséhdfrmtsanapplhﬁonofaﬁmgiddom&hu&nhtc Difola-
-+ tan or Cupravit should be made in the early spring while the buds are still dormant. Depend-
- ing on weather conditions, four (4) two-weekly applications should be made as the flower
bud clusters open, thereafter at monthly intervals.
Anthracnose

: Thkcondlﬁonpodueesafruitmtandhuundbytbcfwmd@ﬂetoﬁdmmgheo&
parioides. It isnot very serious on fruits consumed locally, Butca\uuarotoffmiudmim
shipping. .

Control

F\‘uitsfouxportshouldbehandhdmefunytomidhim Ayre-packagodimeen-
late soluﬁon will prevent this condition.

SOURSOP

Anthncmukﬂlemqiordﬁuewhichmmdthandhcmudbyﬂuhmws
Colletotrichuin sp. The disease attacks the leaves inflorescences and fruits. The condition
appamunmkenbrownspouwhwhonleavumdﬂomcaumprmmlavaand
flower to fall. Onfmits,itproducuarot.

Control
Spray!nqwithafungiddesuchasaonhtc. 14 Benlate + Daconil (Bravo), Cupravit or

- Difolatan, should commence at flowering and be continued at monthlyinmnhmdl the
\*sfmiumdebelt:ped.
, CASHEW '
Mmphubmaffectadinmeentywabydinmwh:dum&dumm
. leaves, nuts and apples. This disease is ceused by the fungi Botryosphseria ribis, Glomerella
cingulata, Phomopsis anacardi and Pestalotiopsis.B. ribis is the primary agent. The symp-
toms are withering of the petals and other floral parts. This is followed by a progressive
dieback of the peduncles and floral shoots. When however the immature apples and nuts
beocoms infected, they become black and puffy, then wither and remain mummified on. -
the treea
Spraying % (Benlate + Daconil) or Difolatan or Daconil at flowering will reduce the
diseass incidence. B

. . PAWPAW :

The dimsu of any impomnce which affect pawpaw are Anthracnose and Bnndly
Top. The former is caused by a fungus Colletotrlchumm andthohttu'a myooph-m.
Control

Anthracnose. Spnying with a fungiado such as Bcnhte, % Banlate + Daconil (Bmo).

Cupravit or Difolatan should commence at flowering and be conﬂnuud at monthly inter-
vals until the fruits are developed.

Bundly'l‘opb. Mwndiﬁoncmbemm!miudbyeontromnqtheinuctwhid\m
mits it by spraying with an insecticide - Rogor, Perfekthion or Sevin at two weekly'
intervals. Cutting back of affected plants at a point below the sap flow will encourage
healthy side shoots.

No serious disease affects this crop.
T o GUAVA »

Sooty mould and fruit rot occas Jonally affect this crop but do not warrant any control

(38]



PESTS OF MISCELLANEOUS ERUIT TREES IN JAMRICA -

T.M. Willlamson - Entomoln.it,bﬂNAG.
& o 20 - MANGO OB

” 'l'hemostimpomntpemamckmgman mJamaiau-othe fmitﬂies othgrhu'
qrtar Mindudemmwmdmﬁmwf L

Fmtm‘w")_i; I TR 1‘1 \ . . _3:“(_,5‘

D UBIp atwmcK

pymmmwithwmasymehucd;
n small trees a-high volume sprayer imay be used
use &0 air blast sprayer (Mist Yoradequau th
1&odiroctwatthomidl"ddo léuves.

hoﬁmbmhfmmwmhutma&dm
| Bg8 m oowd USuauy U. v~-Omic significance. Among them are the Soft Green scals -
(Coccus sp.), the Coconut scale (Aspidiotus dundor)andtho'lhrndswo Thm
scales may be found on both foliage and fruit. == i -

M&lrvugsmnotofedonommhnyonm«butthoydomwnlymm;t
the stem end and between clusters of fruits. : b .,«,«;

Controt - ‘Conholmeﬁumappuqdforthpfﬂmfbfathrhwmwcmml@ m
and mitely bugs. " o gt * 3‘ ”
eV AYDGADO’“*"“ TS rS A
‘I‘he pests atueldng madomm lneludo thrlpu. walu,

eror se‘ EEEIRLR LA

Tiwips -7 Theidamage done Sy tlitips on dvoadq 'l gimilar to that donmn,unm
The same control measures recontmended on mango-are effective.’ eit!

mamnumwwmmwaﬁam(wmmmmm
is not a serious e -srroait i BRI Rt W i,

M*Spﬁcxﬂtumyﬁfmquouzuunhdrymdimmn-mtm
aurbuspettonmédo‘butwhmcon kmmyhmlbeobundbym
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with Kelthane, Dimethoate or Malathion.
 GUAVA

mm.mmmmwumny.mmww
mnlybnu.
‘Prait fiy = hcmmhﬁlmwnuﬁmhmmmd
Asnastrepba have been incriminated. Both the Wild and Spapish guavas have been found
to be susceptible to infestz ion by the fruit fly. Wbl&nmmmyh
obtained in fruit samples.

Contrel — Tress may be sprayed when fruits are one third neture and up to 10 days before -
"harvest with Rogor or Lebaycid or other suitable chemicals applied at 10 day intervals. Re-
mmmmmwdm:hmcmmmmmw
wnhlloddinrduchghﬂtﬂrpthﬂnn

Seale insects — S«cdmdmhhmwmhfanmmmmw
of theee is the soft green soale (Coccus uiridis), This scale hes a very wide host range, with
guava being one of the preferred hosta, Infestation is sxpremed as rows of flat, oval, im-
mobile green scales, especially dlong the main leaf veins and nesr the tips of green dhoots.
Upptanhmdhmmﬁihmdd&ywmotm'ﬂ
sooty mould g'owingonﬂnliowdn

' Control - Cotitrol of scale in mucfrmd the trunk of trees with a -
petsistent contact l-uﬁ?:‘ toknpo(tdu
a&mdmmumdanowmmdmdth upﬁo

s«mwmammmmmwmm-wmﬂw.uu
Diazinon, Malathjon or Dimethoate. -

Theipe — The theips (Selewotbrips subracinctus) wil infast guevs trees doing damege
Mmmwmmommbwmmmwmmm
spotting of the lower surface of affectéd leaves and a rusty appesrance of fruits.

Control - mm«umdfaﬂ-mmmmnywmm
. will also effectively control thrips.

Mm-ﬁombhm&oﬂmawmymmh&nmmfndm

on-young shoots, berries and leaves, sometimes in largs numbers. In dry weather it may

move down below ground and inhabit roots. The mealy bug is generally favoured by

dry weather and heavy attacks may follow periods of prolonged drought.

S:hol fmmwummmumbm
contro, .

PAWPAW

mtmymmbombmmmwmmmmw“
are leaf hopper, mites, and hornworm.

Leaf hopper — Byflrthomttimpornmmhduwhoppu(ﬂ‘ mﬂ
This pest causes direct injury to the f but it is of greater renown for the
phytutlumdthohmw TopDhun.'ﬂ:bdhuu.(bdhdtobomd
by a Mycoplasm) is mwwmwm Mnuﬂmm
Mdhhb&vﬁ&ﬂb&ﬂmmmm -

Control — mwm&mhmmﬂdb!mmmuudnm
vals with an ineecticide such as Rogor, Diatinon or Sevin. -

Mides — mmwmmmwmmmwma
expressed as clusters of yellow spots which later merge and become brown as the tisue
dries out. Damage is especially severe between the veins towards the leaf stalk. If damaged
Jeaves are clomsly examined mites will be detected in large numbers on the lower leaf s
face. A slight webbing made of fine strands of silk will also be noticsd over the area of
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Control — InnctiddesmchuMdaﬂnonandRoqormeffectiwhoontroﬂhqmita a
- rpiticide such as Kelthane may also be used.

Hornworm — Ahrqehomwormatupﬂhrmaynomeﬁmesbemnonpawpaw&m.
This pests feeds on the leaves and can cause much defoliation if unchecked. It is how-
ever, hardly a problem since 1t is adequately kept under control by natural enemies.
mmmnntofthmhawasppmdto,ﬂaglm-uebfwhidxdasu'oyxﬂteeater-
pillar by feeding on its inside and killing it. The wasp larvae form a mass of white co-
coons on the back of the hornworm from which the adult wasp parasites emerge.

I additional control is necessary, caterpillars may be hand-picked and destroyed.

Spnthwithanmsecﬂddesudxassm Basudin, DipterexorDiazmonwmgivocon
mlwhereneeessary

ACKEE

'I‘hoAckoegenu-allyhunouﬁousputproblombuttreesmybemfeetodonaba
lized level by scalé insects and mealy bugs. Where control is considered necessary the
tmhdfmumaybesprmdwithareﬁdmleonucthncﬁddcmdxumhrdmeto
control attendant ants. Direct control may be employed by sptaying with Rogor, Mala-
thion or othser suitable insecticides.

SOURSOP

' Several pests mcluqu scales, mealy bugs, aphids and a ‘fruit wasp’ affect the sour-
sop. These are not generally considered asnrbuspeusbutloanzedinfmﬁon may
ocour under favourable conditions.

SalesmdMealybug may be found on both foliage and fruit and muaullyamnd«l
by ants. Aphids may be found infesting flowers and young fruit Where this occurs the
fruit fails to develop. This is not a widespread problem but may be found affecting some
flowérs on a tree.

The Fruit-wasp — Perhaps the pest of greatest importance to soursop production is the
‘fruit-wasp’. This wasp is often found in fruits feeding inside seeds. Fruits that are infes-’
ted are hard in the affected areas and fail to ripen evenly. Not much is known about this
- post but it is believed that infestation takes place quite early in h\ﬁtdev'ebpment. ‘

- -Control — Scales, mealy bugs, and aphids mayboeasilycontronedbyspraying with Mal- -
athion, Rogor; Diazinbn or other suitable insecticide. It should be possible to obtain cop-
trol of the ‘fruit-wasp’ byqnquatmguluintervahwithanﬂtablehmcﬁcﬂothathu
rddualoontact activity.
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TOP WORKING OF FRUIT TREES

Texton Groves - (Production MINAG)

Top working is the renovation of estabhshed trees by the application of the techniquu
of budding or grafting .
Top working should only be carried out on a healthy vigorous trees since the mth
and development of the scion will be determined by such trees.
Top working of fruit trees care carried out because of the following rasons:
- L. When a variety or varieties of established fruit trees are of little or no com -
. “mercial value. -
2. - When such variety or varieties are of commercial value but are not sufficiently
resistant to diseases and pests such as anthracnose, scab, fruitfly and theips so -
... .that.commerial control is practicable, top working with an improved resis-
tant variety is best recommended.

When improved or superior varieties are bred or selected, top working of such
vanetxes is usually done on trees of inferior varieties.

4. 'Whena owermshestochangehnsvamtiesbmuseof ecial reasons e.g.
: market mands. In the top woking of fruit trees, the f;ﬁowinq tools are re-
Power Saw — which is used for the cuttin back of large branchu.
Pruning Saw — which is used for the cutting back of smaller branches,
making cuts on rootstock as in the grafting of avocado
_ and also for cutting back the rootstock during the pro-
- cessof ‘Union Cleaning’.
Secateur —  which is used for the cut back of branches too small for
theprmungsawandalsointhepreparationandcolleéﬂon
of scion material

Buddmg Knife which is used to make cuts during the proees of buddinq
and grafting and also for cutting back the rootstock, dur-

ing the process of union cleaning.
TOP WORKING OF MANGO TREES

Mango trees can be top worked any time butagreaterdegreoofsuecesmllboad:hnd
if this is done in spring or early summer. In cases where trees are to be cut back, this opera-
tion is done in the fall so that shootsansmg from thestumpswﬂlhemdyforgafmjn

this period.
“Preparation of Mango Trees (Rootstock) and Scions for Topworking

In the case of small trees about six (6) years old with trunks less than six (6) inches in
diameter, preparation entails the removal of dead branches and epicormic growth. Small
branches are also removed from the trunk at the points where top working (grafting)
will be done.

In the top working (grafting) of a small or medium tree, a type of cut called veneer
is made on the prepared trunk at a chgsen point. In forming the veneer, a section of the
bark of the trunk is removed by two (2) cuts made with the budding knife.

The first cut is a lower, shorter and angular cut, while the second is a higher, longer
and more uptight cut which peels off about 1'4” of the bark and meets the first-cut at
a point. By the use of a budding knife, the section of the bark between these two (2)
cuts may be easily severed and displaced from the trunk.

The prepared scion is dressed with two (2) cuts or veneer corrésponding in dimen-
sions and made in the same manner as those made-on the rootstock. The first or lower
cut is made on one side of the scion, and the second or longer cut on the opposite. Both
cuts will meet at a point corresponding with those made on the stock plant.
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The dressed scion with the veneer (cuts) is ﬁtted neatly i m the ve:;eeumdgq;;hq

Praneh of the stock’ Both scion and stock are oompletely wrapped anddiedda order to
keep them in full contact until the graft union takes and is stroneg developed.

»* About three (3) weeks after grafting, ringing or notching of thc stoek pisatdirectiv
i ;ﬁove and closé to the graft union is done. Ringing stimulates the budsrpt AResefon to
- .ognow, as a result'of the influx of nutrients that is:cut off from the regien-aposethe

graft union. The buddmg tape is also untied to release the buds of the scion, and re-
tied afterwards. -

When the scion puts on two (2) or three (3) growth flushes abqut ﬁmu'sﬂlmh
after grafting; thebudding tape is finally removed, and the branch of the stock is cut .
. back (a8 close as possible) to the graft union.

" The surface of the cut is then treated with tar, Bordeaux paste or{oilrp;mmm
to eénhance healing of the wound and also to prevent infection. These operations are :.
refeh'ed t5.as “Union Cleaning”.

o]

jon ig ~f stmame T hemes Tlemeee
tat le
high 1

—— S ~ h nev

" prevent breakage at the graft union or elsewhere on

following diagrams will illustraté"the preparation anc

¢ Inthe case of medium sized tréds with trunk diameters greater thanmt,(6)>
preparanon entails the selection of the lowermost branches-éspecially:those. fm'mia!
the main branching system of the tree, and the removal of other unwanted branghes:.
dead wood and epicormic growths. As in the preparation of the smalltz@e, thgm”
chosen for topworkmg are cleared of leaves and stems at the points where graftmg w;ll

' bedofe.i

Graftmg of medium sized trees and the subsequent afm care procedures are camed,
out in a similar manner to those of small trees previously described

- --jnethe-case of very hrge trees over fifteen (15) years old, the lowmnbshm
forming the main branching systermn of the tree are cut back to-uniform; heights-wish:,
the use.of a:power saw while other branci:es are removed at the junctions fermad with

<;3thm trunk. Selected shoots arising from the stumps of these ‘branches; ea hehnd-
~ded or grafted in about: six (6) months time or less depending on the rate of regenera- o
~"’tionzofthetren

B l\.r

3 care of large or. vary ]arge top worked trees are also amed out as prmously v

W e TOPWORKINGOFAWCADOTREFS

Avomdo trees can be top ‘worked at any time, but late winter.or: spﬂngi&bnm
for this practice. Grafts made at this time have a full growing season in whlch to develop
before the advent of the dormarit winter period.

There are two methods of top working avocado trees most mdelx,m thmk
Graft and the Saw Kerf or Notch Graft. Some growers and: nurser.ymenprg{ep—to Thta
back thie tréés and bud or graft the vigorous shoots that deyelops from:the stumaThis-.
method’ although widely used in Jamaica is more time consuming and is not recommen-
ded in. otﬁer countries prodycing this crop.

Trees can be top worked are cut off at: comementworldnqhelahtlwhmﬂptm
smooth. If there is a poor bud union, or if for any reasan thé trunk is.damagede Yoot
can be made below the bud unions. The trees are.usually cut when the:gratitark pladed -
but can be cut ahead of time. Within a day or two after the cut.is;made, sh« beghtliegins
to tighten and will not slip again for several weeks..For this reason, i a-barkgmfésiare
used the cut is . madeat the time of grafting or four to six weeka in advance<i-ttesdiorn.
cut back sometime before grafting a fresh cut must be made when grafting is to be done.
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After the tree top is removed, the bark becomes susceptible to sunburn in wirich case
the stumps are white-washed as a preventive measure.

Scions for topworking should be selected from mature growth. Thick wood with plump
buds should be chosen. Avoid immature wood neat the terminal bud. Always protect scion
material from drying. Store in moist coir in aooolphceorinpolythcne bags at & tempera-
ture of 40 to 45°F

The Bark Graft

. This graft is easy to make and can be usedat any time when the bark will slip. To pre-
-pare the stump, make a single 22 inch vertical slit in the bark (to accommodate the
scions). On small stumps, there should usually be two scions while on larger ones, the
scions should be placed at 1” to 2" on the perimeter. These may not be all needed, but
will prevent the bark from dying back until the scions selected to form the new tree are
ready to take over. To prepare the scions, a diagonal cut 2% to 3 inches long is made on
one side of the scion - Fig. 1. A second cut about % inch long is also made on the oppos-
ite side of the scion - Fig. 2. This cut removes the flexible bark at the base of the scion
and makes it easier to insert without damaging the bark, The scion should contain at least
two buds but should not be unnecessarily long. ‘I‘hescionsarepud)eddownundcrthe
bark leaving only a little of the cut surface exposed.

Thescwnsareheldinplacebymcaltm‘nsofstouttapgorbyddvinqomortwoﬂat
headed nails through them into the stump.

Figuresl 2 and 3 illustrates the preparation of the stock and, sdonandtheﬁttingof
the bark graft.

The upper end of the scion, the cut surface of the stump and the bark should be sealed
with an asphalt emulsion, grafting wax or any good grafting eompound.

The Notch Graft or Saw Kerf.

The Saw Kerf or Notch Graft requires more skill than the bark graft but it can be made
at any time of the year because it is not necessary to have the bark alip.

The cut should extend inwards about 2" on the cut surface of the stump and about 3"
down the side. With this method, it is important to choose thick, well-matured scions with
g'eaterdnmeterthanthatusedinthebarkgraft. The scion is prepared by making 2 slop-
mgcutsZ%to!."mcheslon&oneachsldotomakeawedqe The saw cut in the is then
widened to accommodate the scion. The thick side of the scion faces outward and the acion
is driven inside the notch in the stump so that the cambium of the scion matches the cam-
bium of the stump (the cambium being a thin layer of dividing cells between the bark and
wood of both scion and stump). The scion need not be nailed but the top of the stump
- can be wrapped with tape in order to protect the upper edge of the bark. The scions and
~ stumps are sealed as in the case of the bark graft.

The following figures illustrates the preparation of the scion and stock and also the fit-
ting of the -notch or kerf graft.

After Care of Topworked Trees

The new sprouts arising from the scions will need sunport for several years to prevent
the wind from blowing them out. Stakes extending four to five feet abovo the top of
the stump will provide such support. As new shoots develop they should be tied at fre-

quent intervals. Remove growth from the old stumps. When scions are about (2 ) feet
- tall select the best formthomwt:ukoq& spraying for the control of pests

and diseases ahoboamed'out. v

[44]



' {

M A
) a-

Y
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Key: 1&2 - Scion

1
3&4 - Rootstock
s - Scion fitted to rootstock.

2% inch #-cuts
cut
% inch cut
1 2 '3 4
Face towards Face towards Key: 1 & 2 Scion showing the two cuts
wood surface. bark surface. 3 Rootstock with cuts

4 - Scion and rootstock assembled.

1 - Scion 3 - Scion fitted to stock
2 - Stock
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TREE CROPS — COMMENTS ON PROCESSING ASPECTS
Miss Mabel Tenn - Grace, Kennedy & Co. il

During ‘Workers Week’, the Prime Minister and Minister of Agriculture, the .
Hon. Michael Manley, laundxedatreephnhnqprogrammeofonemﬂhontroesfoﬂm

As one who is employed and has worked for many years in the processed food industry,
I weloome this programme enthusiastically because of the great benefits to be derived by
5o many. When we consider that tha life span of a tree is some forty to fifty years or more,
the farmer/owner of these trees who will have made an investment in the future. Through
- this programme the processor s2es raw material being provided in the years to come - the .
. trad er sees opportunities of trade and markets to be realised - the factory worker sees -
job security for himself - the consumer — féod and shelter — the banker — future invest-
ments — the tax collector sees taxes to be collacted for use by the government - the plan-
ners see protection of watersheds and rainfall patterns and future development and the
nation recognises that efforts are being made for its future prosperity.

I hope some thought has been given to the planting of orchards of fruit trees, or at
Joast on boundary lines of property. Serious thought should be given to the varieties
and types of trees to be planted, and of courss in the areas and manner which enable
proper care and eventual reaping and transportation. As a processor, I will do the rest.
Convertthofmittoﬁnishedproduct. or packing fruit for export.

This paper will take a look at that processing, set out what happens.in a factory and
identify the demble features in a fruit from the point of view of the processor.

Breadfruit

Breadfruit is highly perishable. It has to be picked with care, not allowed to batter or .
fall to the ground. It has to be transported quickly and at night when it is cool because
thofnﬁtripemrapxdly This is undesirable in the factory as the fruit becomes too soft,
and results in a mushy pack. Ideally, the breadfruit should be picked young and not
‘fit’. The pack is not uniform as peeling and slicing are done by hand. Some uniformity .

- oan be achieved however in colour, and therefore the white braadfruit is preferred by
processors. It is also a hardier fruit. Most Jamaicans I know, prefer the Yellow Heart
because of its sweetness and when roasted or fried it is delicious. The colour of the
Yellow Heart also is quite attractive. For canning however, the. Yellow Heart is not
required.

At the factory the breadfruit is peeled, the heart and spongy material around the

heart is removed, then it is blanched, drained and packed in a 2% salt solution, after
- which the air is exhausted, the can sealed and retorted under pressure for sterilization

and coceking. Shelf life is fairly short if the air is not properly exhausted. It may be
of interest for you to know that we have exported canned breadfruit not only to the

ethnic markets in North America and England, but 2s far away as Middle East and a

potentially valuable market could be developed there. I am also told that canned
breadfruit makes a delicious Vichyssoise served either hot or cold.

ACKEE

Ackees, as you all know. have to open naturally. They are cleaned, packed ina salt ... -
solution, air exhausted, sealed and retorted under pressure for sterilization. The problems ;.
of .ackge processing are well known because it is a delicate fruit and therefore cannot .. .
withstand the long processing time neceseary for its sterilization. It beoomaaaaftand
mudlyanddoesnotu'avelwell. Shelf life tendstobeshort. i

The major problem of course is its Hypoglycin content, andformalymnow
this item has been banned from entering the U.S.A. The levels at which its toxicity "
becomes harmful is unknown; but let me say that there is continuing research in this - .
field and hopefully we may have the answers in the not too distant future.
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GUAVA

Here is a potentially viable crop. Weregardxt in Jamaica as a pest in pastures and some-
thing to be chopped down. Processing of giiava products such as nectar, jams, jellies, puree
and guava cheese is well known and I w*ll not dwell too long or. the proceeanq aspoct. In-
stud the problems are:- _f

1. Since it is looked at as a non-crop, this fruit tree suffers from lack of care, ré-

o sultmgmwormsandfnutﬂ:es.Theguavasarereapedmthutoonpeortoo
green, which can cause a horrible concoction of squashed fruit interspersed - -
with too high a proportion of green fruit. The processor cannot create a silk -
purse out of a sow’s ear. Instead, he must necessarily incur high cost in se-
lection, and a large percentage offruit iswasted.Asaremlt, farmers get low -

- prices and the whole vicious cycle starts again - lack of motivation, scarce
:lupphe? high prices therefore reduced market, and the continued choppinq
- down of trees. »

It may interest you to know that Japan is a large international purchaser :
of Guava Puree. Some years ago, the Federal Government of the U.S.A., re-
cognising guava's high potential, backed research at the Univa‘sity of Hamﬁ
to develop suitable cultivars,

Our guava, although having a good flavour, has a layer of hard stone cells
which gives the nectar a sandy texture. This could be an area for the gene-
ticist to develop a hybrid which would have the flavour of our common
guavas with little or no stone cells.TheguavasmBraxﬂmmnﬂartoom
bright pink in colour but smooth textured.

PAPAYA

There are no problems in processing, the fruit is already known internationally and
canned as nectar of fruit in syrup. The problems are however:-

1.” Variation in colour - The processor must have only one colour to give uni-
formity. Different colours make the pack unattractive.

2 Size —The local variety, ‘El Salvador’, is too large. During transporation, the
weight of these heavy fruit squash each other, and the women in factories
are unable to handle them.

ACEROLA CHERRY

This berry must be processed very quickly. It is desirable because of its high Vitamin C
content, and subtle and delicate flavour. It must be processed however, very quickly after
reaping. Both colour and flavour are not heat stable, and therefore the berry does not lend
itself to canned hot pack. Many years ago it was procéssed extensively for the extraction
of Vitamin C for the Baby Food Industry. With the advent of cheaper synthetic Ascorbic
Acid, however, its use declined. I understand that renewed interest is being shown in this
berry where it is now being grown in the Dominican Republic and Puerto Rico, then fro-
zen and shipped to the United States

SOUR SOP

Soursop produces a very strong-ﬂavqured, thick juice. It is being processed successfully
in Puerto Rico by Goya Foods. We have not been successful however, because it tends
to make people sick. We believe that the seed may contain some form of toxin, but no
work has been, done to identify the toxin, if any. We have examined the techniques
being used in Puerto Rico and can see no difference to what we are daing in Jamaica.
Let me say however that the Puerto Rican product seems to-be far mpre diluted than
ours. And the fact remains that this diluted product is what is selling in the International
Market. It is exported mainly to tthastandWestCoasts of the U.S.A. where it is sold
mainly to Hispanic groups. S

- We hope to do some work with the Umvemty here with Soursop, with a view to iden-
tifying any toxic material that may be in the fruit or the seed.
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. MANGOES

The variety that is processed in the largest volumenstheBeefMamowhichisfementod
and packed in brine for export, for use in Chutney manufacturing. Indeed, this Jamaican
mngoisprefmedmtheUK. because of its good colour, lack of f'breandfmnnesof
texture.

Unfortunately, the U.K. gets most of its supplies from TnAia * ---- e wamal T
supply their demand, and also because our prices are cc
is inconsistency-of supplies. A small quantity of this va
packed in 410 cans for the pastry industry in New Yor
export trade ‘because the Matal Box stopped producing
of hermetically sealing any other large container.

The other variety which was processed in small quantities was Bombay Packed in syrup,
it became a substitute for canned peach slices. This fruit however priced xtself out of the
market eventually,

Black mangoes are packed whole in syrup. Smaller
are about 5-6 mangoes per A2Y% cah; or 4-5 in an A2 c:
this variety is due to its green skin. The ripe mango isr
; feel the manqo during selection, whlch gives a bruise

ct.

The most popular mango for processmq into juice, mair
is the No. 11. It has a strong flavour, it is not fibrous, and
colowr. While these attributes appeal to the Jamaican taste
flavour is far too strong and the nectar too thick for the e:
remembered that affluent societies of the North do not di
quently prefer to drink tliem straight — sometimes directh

In Mexico, the variety most commonly used for juice is
as a fresh fruit. The work of Mr. Matthias of Adelphi is we
of Anne, Kit and Tommy Atkins are variations of the sam
have a good colour, are not fibrous, a more bland flavour :
the processor, an excellent seed/flesh ratio. The Hayden al
These varieties are therefore the ideal mangoes for propage.
:ui;tedxfrmtandforprocemnq One can alsoeasnlydmtmguiahripefmitfrmqmn
it.

CASHEW

This is an invaluable economic tree crop in that nothing is wasted. The pod or fruit
is packed in syrup, artd should be packed in glass as a gourmet nack. Canning in tins is
not recommended as-the juice from the fruit generally turns dark. For j jam making
where the fruit has to be cut into small pieces or crushed, the juice agairi turns dark
and the stainy astringent flavour becomes more pronounced. This gives a most un-
attractive colour and unpleasant mouth-feel to the jam. The seed is roasted and the
kernel or'nut extracted'and roasted. It seems to me that this crop would be an ex-
cellent one to promote, particularly in those areas in which we wish to develop a tree
crop sconomy. It is especially suited to the rural creas where the roasting and extrac-
tion of the nut can be done on a cottade industry basis, as is done in India. and
Madagascar which are the two la'rgest broducei's of cashews in the world.

There i% not much time to comment on the many other fruits which have possibili-
ties for the processed food industry. Already some might think that I have perhaps
dwelt too much on the fruits which are traditionally being processed. Nevertheless
there is a very good reason for this. These fruits are already being marketed not only
by Jamaican food processors, but also by other countries, and the traditional tropi-
cal fruit juices are already well-known in the markets to w}uch we wish to export.
These markets are already developed. -

The trouble is, however, that we are not gettmg our share because we do not have the
the local production of the raw materials. And until we plant these orchards large ex-
poruofuopiealfnﬁtsandjmceswﬂlremamw!shfulthinldng. (47]
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PRUNING OF FRUIT TREES ' |
J.R.R. Suah (CARDI)

mpaysoantattenuontotheprummandminingoffruittrm,
wrchard or in the home garden. However most of them appreciate
g a young plant in the way it should grow so that when it is grown
lshapeandgwesthereqmredproduction. Since classical times
10n the topic, and it is suspected that even from earlier times the
sedthhoutanyhardandfastrulesbemgnt mqovamthopme-
irt and a science.

Evoluﬁon of Pmmng. '

-

Aletinn A shi »egan in prehistoric times, when man began
done on fertile land where wild berries and
iet. The animals also found the fruits and
> browsed on the lower portions of the
inverted basin-gshaped tree with one or more
e ground supporting a dome of fruit-bear-

pruning was breaking away the lower bran-
into the upper branches where the resul-

d by the animals. Thus evolved a type of
'ype which is still in common use where

ly noticed that more fruits grew on the
hat air and sunlight had a decided effect
uent fruits on the trees, and that it was
ful on the outside. They may have also -

e e - BEWIPBE o oo e congested and shaded parts of the ttees
tended to die early. ) '

Value of Pruning

Thees early beginnings have led to a continuing development of the art and science of
pruning. It is of special importance to usin the humid tropics, where plant growth is;
rapid and almost continuous through the year. The main objectives of pruning fruit .
trees are to:

1

Create a desired shape and form of the tree. This includes height, spread, appear-
ance and the distance of the lower branches from the soil Where it is necessary
to produce clean fruits for the fresh fruit market (and this involves the control
of diseases and pests) the crown of the tree should be pruned to within easy
reach of the spray. This height will also facilitate easy reaping of the matured .
fruits The spread has to be controlled to maintain balance of the plant and
avoid over-crowding and interference. Even where orchard grazing is not prac-
tised it is good sense to prune so that the lower branches are not too close to
the soil. Several pests including slugs and ants will be provided added climb-
areas on to the plants by the low branches. These also make weed control -
under the plants difficult, and help to create a damp condition where which
becomes ideal for several diseases. Well pruned trees in an orghard add greatly

_ to the appearance and also aid in security as one can see better among the trees. .

Promote quick growth. The early removal of undesirable branches and foliage -
will concentrate the plant vigour into quick growth of the desired shape plant.

It is common for farmess to allow the shoots on the root stock of budded and .
grafted plants to grow, compete, and often kill the scion. Sinoe quick growth

is also essential for early production it is wise that it be encouraged.

Stimulate the maximum production of flowers and fruits. Fruit trees tend to -

- produce more from healthy shoots, well spaced and supported. Regular syste-

matic pruning has increased the production of several fruit trees, for example
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ackes, avocado, garden cherry, citrus, mango and soursop. Preliminary observations
on bunch, pruning of tropical fruit trees has shown no significant beneficial effect.
- 4.‘“°§epan' damage caused by strong winds and other factors. Strong winds especnﬂy
when accompanied by heavy rainfall usually cause severe-damage to fruit trees.
AivraipSer dbocado, ackee, breadfruit and mango trees have been allowed to grow too
tall Ahumcane passing over the island could cauge severe damage to many of these
trees. It is advisable that if possible the tall trees should be pruned to manageable
..-heights. In repairing damaged trees the opportunity can be used to reshape them
to control height, spread and balance. This should be done as soon as pouible
*"affer the damage, with wound surfzce properly cut and protected against the in-
““'eursion of diseases and pests. All the pruned branches should be removed from
the orchard. If left there they wﬂl prov1de food for termites which will later at-.

~ tack the trees. N

5, Resuscitate old trees. Peno&:cally there is renewed interest in the resusciution of

%" derelict fruit trees, and although not a bad idea, the trees should not be left to be-
come derelict to need such a campaign. So long as the root system and stem of an
" old plant is good, it can be pruned and shaped to give years of production.

6 Remove weak branches. Although weak branches may produce fruits, under a s
' “heavy Ibad they either snap or droop to the ground. They could be saved by crop- -
ping, but this is most often expensive, unmghtly and a bother. Weak branches - -
+ should-ejther be removed or shortended to increase theeir weight bearing capacity.

7. Remove diseased and pest infested parts. Where diseases such as lime knot, witches
broom and die-back, and sedentary pests such as scale insects and mealy bugs are
... Jocalised on particular branches, these branches can be easily pruned away and des-
. woyed laaving the rest of the tree healthy. Actually this is the only recommended
T)g}f thiod of control for the diseases here mentioned and others like them.

8. thent snagging of utility service lines. Care should be taken especially in home :
W to prevent fruit trees growing to touch utility lines, especially the electri-
&hy Hies. Many' avoidable accidents are caused especially durinq the times of nap* _
ing mature fruits o

METHODS OF PRUNING -~

Thm are meral methods of prumng but only the commonly used ones are describod

here. > :

1. Thinning — This is done by remov: ng some of the main and lateral branches and
“sométimes foliage, for the purposes of renewing plant growt!: and controlling size.

2 Heading Back. — This is the removal of branch t:ps to reduoe size, increase flowering
" and ‘control'plant shape.

3. . Heading and Thinning — A combination of the above two methods works well to -
"' reduce the m of vigorous ovargrown fruit trees, and increase production.

A(ND PRECAUTIONS IN PRUNING

i‘\i:"uﬁi;a t:'eea ‘can bepruned into several sizes and shapes depending on needs. Popular
m.Verted basins, globe, goblet, columnar, pyram:dal and box. The fol-
bwﬁg‘ are s simple’ guxdehnes to be used.

1. Decide on the purpose and shape the tree should have and prune to aehicve this. -
2.9 Use tharp ‘tools, and if poss:ble the most appropriate ones.

3. Inshaping a tree make the cuts just above the buds which point in the desired
directions the branches should grow.

4. Remove twigs and all other small undesirable parts, before cutting large branches.
S Be carei\ll that large and heavy branches to not damage smaller ones in fallinq
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10.

11
12
13
14

15.

Cuts should be made smooth in a slanting or upright direcﬂon to facilitatuuy run
off of water. -

Large branches should be removed in two or more pieces according to their length,

. weight or position.-
‘Side branches should be cut back at the fork.

Branches should be cut flush with the outside of the stem to ﬁoid leaving stumpes.

To remove a large brarich cut about a foot from where the branch joins the main
stem (cut the underside first and then the upper to avoid tearing). Finally, saw off
the stump and smooth the surface.

Repair immediately any damzge that may be done.

Cuts over an inch in diameter should be covered with a protecting agent such as fungi-
cide paste or ordinary house plant to prevent the entrance of disease aunng organ-

thre diseased branches are removed, the tools d:ould be disinfected after ead: tree
is pruned.

gvoigipruningbeaﬁngteoqﬂowaklgmmhacﬁwfhuhmdm“
ought.

The best time to prune is just before the spring flush or rainy period when quick .

" growth will give the trees a chance to recover from the shock.

CONCLUSION

When left to grow in their natural forms, fruit trees may become too tall, umhapely
with low or weak branches, subject to strong winds and vulnerable to diseases. Regular
systemaﬁcpmningshould be done to correct all these and keep the trees to- manage-
able and attractive sizes. The practice will very for different crops but the knowledge

is available from experienced farmers and agricultural experts. It is advisable that fruit
tree farmers should become awar2 of the value of pruning their plants. Advice is readily
avaflable from the Ministry of Agriculture through their Extension Service and from the
Caribbean Agricultural Research and Development Institute (CARDI). .

1. Anon Pruning Fruit Trees. Journ. of the Jamaica Agricultural Society.
. November 1939 pp 545-549 ‘
2 Groves T. Topworking Mango Trees - Ministry of Agriculture Extension
_ Circular - 1979,
S Kraft, Ken & Grovr your own Dwarf Fruit Trees. Walker and Co. New York
Pat, 218pp. — 1974,
4 Pratt, AM Coffee Rehabilitation Scheme, Pruning. — Dept of Agriculture
s Technical Circular, Coffeé No. 2. 10pp — 1946.
5 Shaw, nv * Pruning Ornamentals and Shade Trees — Agricultural Extension
Circular, Ministry of Agriculture. — Dec. 1966.
6 Tesicey B.J E. & Tree Fruit Production. The AVI Publishing Co. Inc Westport.

‘J&&loemaker Connecticut — 336 + viii pp. — 1972

* Wright, J. The Resuscitation of Derelict Cocoa Trees. Dept of Agriculture

Extension Circular 13, Dec. 1948. 8pp.

BT
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PROPAGATION OF FRUIT TREES
W.N. Prendergast & J.R.R. Sush

-Any development programme for a Fruit Tree Industry to meet local consumption,
processing, and export demands will require adequate supplies of planting materials for new
orchards. A sudden upsurge in demand will place an enormous strain on the traditional sup-
phiers of plants namely the government, a few commodity associations and private nur- -
seriss. To prevent this more private nurserymen, farmers, gardeners and schoolsetc - -
should produce some of the fruit trees they buy or get free from the government. This
would also help the traditional suppliers to concentrate on the more difficult and valuable
:p;dl;td:whabuddodorgnfudavoado , citrus, and mangoes, or rooted cutting ackee

0. .

¥ The purpose of this paper is fo introduce to the layman the subject of fruit tree pro- -
pa‘g'aﬂon and explain various methods which may be used to multiply the common ones
in Jamaica,

There are two basic types of plant propagation, sexual by seeds, and asexual which uses
the vegetative portion of a plant. Most fruit trees are produced by the latter. It is hoped
that in the near future many plants will be produced by a process known as tissue culture.

Propagation Facilities

Whether propagation is by seed or vegetatively, certain basic structures and facilities
areé necessary.
1. Site. The following critena should be borne in mind when sdectmg the site for a nur-
sery regardless of the size.

(a) It should be preferably a level or terraced area.

(b) ~ It should be easily accessible, allowingforqmckmovemmtofmatemlundﬂur& »
moval of plants.

(c) An adequate supply of cheap non-saline water should be available. ~

" (d) A relatively goad source of earth and other materials used in preparing potting mix-

tures should be nearby. - .
(e) 'Ihcod:ouklbeadeqmteprotectionagainstwind flood and animal damage, also - -

from larceny.

2 Shade. Whﬂesomeplants,mchasooeonutandcimanbcmtedwiﬂmutm

many others require varying degrées of protection from the sun. Good results can be ac-

hieved by using simple practical structures. Shade in government nurseries is provided by

glass and perspex roofs, saran or polythene, wooden laths, bamboo strips and even tree

foliaqa.meoobdngeasytogetandcheap,xsmosﬂyused.Itprovideathepom,taftcs

and laths. If treated with a wood preservative its life can be greatly extended. Natural

shade is cheap but has certain disadvantages such as root invasion into plant contaii.ers

the proper adjustrent of light, loss of space, and the harborage of pests and diseases.

However proper management can easily overcome these.

3 l'ropapting Bins ~ The customary concrete bins are now mostly replaced by clear
diothene film (4-6 mis thick), which is relatively cheap and allows for diffusion of gases
while retaihing the high humidity necessary for the successful propagation of cuttings.
Simple structures of the diothene sheet stretched over. wooden or metal frames as boxes
or tunnels have proven quite adequate. Some amount of shading is however required to
control the temperature in the enclosed space.

Sucoessful rooting of some semi-hardwood cuttings e.g. ackee, and soursop has been

achieved by directly covering prepared cuttings with'clear diothene films. This elimi-
nates the need for fixed structures and reduces considerably the need for frequent water-.

hgdwhgthuooﬁngprooes.
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. 4, Mist propagation — This method was developed in the 1950’s and is now widely used
for vegetative propagation of cuttings with leaves. It is esgentially automated for intermittent
spraying with water, on prepared cuttings set in a porous rootinq medium which supports
the cuttings in an upright position. Various devices (time clocks on electronic leaves) en- -
sure that misting is sufficiently frequent to prevent the surfaces of the ieaves from bccum-
ing dry. Between each spray water evaporates from the leaves absorbing heat to do %0, th‘us

cooling them. Experience has shown it is wise to place thepropagator mchO%tom
shade as a protection against the effect of water failure.

S. - Propagation Media — A good potting medmm-forgetminatmg md growing. frult trm
should contain organic and mineral matters in proportions adequate to supply sufficient
nutrients for healthy growth. The medium should be moisture retentive yet porous enou¢1
to allow for adequate drainage and aeration. Alluvial or loam sofls y e

form the base of most of 6ur media to which one or more of the fo n“ )

. varying proportions; coir waste, coffee pulp, sludge, farm-yard man le:

. composed saw dust, poultry manure, sand and inorganic fertilizers. g "
popularly used combinations. Clear #and is used for the propagatio .

Coarse sand and coir mixed in equal parts give good results when v L
tunnels and diothens covered structures. ' g Lsd

The propagation media should be treated against diseases, insects, nematodu and Y
weeds. This can bé achieved by using wet or dry heat at from 140°to 180°F for 3 -
minutes or by using chemicals such as Methyl bromide and formaldehyde. '~ *

6. Plant Containers — Any cheap convenient nzedcontaina' that willholdthopotﬁng k
media up to the time the plants are’ set in the field, can be used. Over the years items”~ '
such as small baskets, bamboo joints, clay pots, used tins and small cartoris served the pur-
pose. In recent times diothene bags (250 to 400 gauge) clear or black, perforated or gus-:
setted, have largely replaced these. Black diothene containers significantly outlast the

clear ones and have less weak growth but are more expensive. Bugs of the size 4" x 7" x 9"
are used for most fruit trees where planting will be done within 4 to 8 months. Plants
which are to be budded or grafted in containers e.g. avowdoandmgoalongwmlphnu
whichwﬂlbekaptmpotsmexoesofayearshonﬂdbepottadinms”x?'x 10" o,

6" x11" x 11” bags. _

SEXUAL (Seed) PROPAGATION OF FRUIT TREES

Despite the advantages of vegetative propagation mentioned before, mmy fnnt trees in
_Jamaica with the exception of avocado, citrus and mango (which are béidded) and garden
‘ch btudfrmt and grape (grown from cuttings) are grown from aeeds. Tablc 1 ahows
the trees whieh are propagated by seéds as well as other methods. -

Swooufnl pmpagatlon of fruit trees from seeds depends on the followmg fat:ton.

{a) Seeds should produce plants as true to type asis poslble, this is hy ohuhhq
seeds from vigorous trees that have consistently produced fruits with the. duktd
. horticultural characteristics.

(b) -Seeds should be viable, germinaﬁng within, the known qermhutlon pmod. 'l‘luy i
should be washed free of pulp, dried in the.shade, if possible treated with a upd
" adin cloudoontainersorsealedbagsandstoredmaeooldry

: (f} R

sné £ arriination should be provided namely adéquatdy
3, oxygén; light or aarkneis, and the prbper‘put and diseau
ind ‘the resultint seedlﬁgs. '«

Sowingn-dsandmofseedhngs Seeds are sovwn 81rectlyinoonta}neuﬁllodwitha
good potting medium, which are then lined out under shade in beds raised to facilitate -
propér drainage. The medium should be well acaked before sowing, the sseds inserted -
in the cenitre of ieach ‘container and covered 1 to 2 times Aheir medism diameter. A' .
thin layer of coir dust placed on the surfiaze helps to comerve majsture-and reduces. ..
weed growth. Just enough watering should be done to enhance germinationastoo . . . .
muchclqludto seed rot or seedling discases. o
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ASEXUAL (VEGETATIVE PROPAGATION)
This method of propagation is obtained from one or more of the following techniques.

1. Air layering 4 Cuttings
2. Budding 5. Root Sprouts
3. Grafting 6. Tissue Culture

The production of good quality plants requires good quality stocks. Thess may be grown
specifically for the purpose 6f selected in an orchard and kept vigorous and productive, and
freofrompmanddmam

'Airhy ingu This is also known as marcottage, chinese airlayering and circumpoging, and is
ce root formation on branches still attached to the parent plant. It is very useful
forfruitumthatuedﬁﬁmﬂttompaqataorwhmhmaphnummquiud.e.g.litduu.

Budding — In this form of propagation, a single bud with little or no wopd is attached to
the cambium of the stock, usually beneath the bark. It is most successful when the celly

of the cambium layer are actually sub-dividing as is indicated by the ready separation of the
bark from the wood. There are several methods of buddmg including T and inverted T, ,
ahioldorpatchandclh

Grafting — The methods of grafting vary according to the variety and the size of the plant
desired. Avocado, mango and pimento are now mostly propagated by this means. There
are many variations including cleft, tip or terminal graft, veneer and approach grafting. .

Cuttings — In this method bits of plant stems that will produce buds and roots to develop
into plants, are used. The common plums, cherry, ackee etc. mprodueodbysteman-
tings.

Root Sprouts — Breadfruit roots if damaged by transverse cuts, will produce a plant shoot
while still attached to the parent plant. Upon reaching the desired height the plant with an '
accompanying portion of root may be removed to a container and planted in its perme-
nent location.

Tissue Culture — This method involves the use of small bits of tissue from the pareat plant
which is cultured in special'media under special conditions. Among its many advantages s
rapid multiplication of desired disease free plants from a single plant or piece of a plant.
Much more will be heard about this in the near future.

This paper was not intended to describe in great detail the methods of fruit tree propa-
gation. It is hoped that the points raised will encourage discussion and that readers will
seek further information in the areas of their specific interest.

The information is readily available from the Ministry of Agriculture Extension and
Ren(u-cch Sta’sftnd from the Caribbean Agricultural R esearch and Development Insti-
tute (CARDI
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BREADFRUIT ~ A POTENTIALLY IMPORTANT FOOD CROP
IN THE CARIBBEAN REGION ! .

. Theodore U. Ferguson
Department of Crop Science
University of the West Iudies
St. Augustine, Trinidad.

Regional Importance

Breadfruit (Artocarpus commums) isa potcnually very. nnportant starchy staple in the
Caribbean region. It was introduced in the region (St. Vincent and Jamaica) in 1792 by
Captain Bligh following his well known first attempt which resulted in the mutiny on the
Bounty The crop is now grown throughout the region and it has attained national impor-
- tance in @ number of territories, e.g. JAmaica, Haiti, St. Vincent, Grenada, St. Lucia, Mont-
serrat, Dominica, Barbados, Trinidad and Tobago.

Despite its importance in many territories, the crop has been the subject of very httlo re-
search. However, recently breadfruit has been the subject of a reconnaisance study in the
Caribbean region by a CIAT/IDB Consultant (Leakey 1977), whose report emphasises the
importance of the crop and makes recommendations on various aspects of research and
development requirements..The information available indicates extremely good potential
for the further development and commercialisation of the crop.

The breadfruit is now grown almost exclusively for domestic consumption. Very small
quantities are exported to the U.K., Canada and the U.S.A. from Jamaica, St. Lucia and
Trinidad and Tobago. Like most of the other food crops grown for local consumption, .
there is a paucity of reliable statistics relating to total production and yields. Although
important as a source of food for many rural homes, the crop is not often cultivated in
pure stand. As a result, breadfruit trees tend to be scattered throughout farms, along
road sides and in backyards. Attempts have been made to count the number of trees and
to estimate total production from data on yield per tree. This approach cen result in very
large errors and can lead to.faulty conclusions; alternative accurate and cheap methods are,
however, not available.

It is tentatively estimated that there are now in cultivation a minimum of 3 mﬂlion trees
in Jamaica, 100,000 in Grenada, St. Lucia and Trinidad and Tobago, 50,000 in St. Vincent
and Dominica, 30,000 in Barbados and 10,000 in Montserrat,-St. Kitts, Nevis and Anguilla.
Of these, about 60% are bearmg trees yielding at least 30 iruiws per tree per year. :

The Crop

The breadfruit plant in the Caribbean is a tall, much-branched, evergreen tree which nor- -
mally requires a warm, humid climate for successful cultivation. Temperatures iit the range
21°-32°C and reinfall of 200 - 250 cm are said to be the optimum range. However, Leakey
(op cit) notes that the breadfruit can be found, under a wide range of ecological conditions
and viewed this as a possible indication of the presence of some genetic diversity with re-
gards to climatic adaptation.

The main economic product is the fruit which is formed from the whole inflorescence.
There are seeded and seedless forms, the latter being more commercially important and
commonly referred to as ‘‘breadfruit”. The seeded forms are called either *‘breadfruit”
‘“chataigne’’ (the latter in Trinidad). In the seedless forms the central core is surrounded
by edible pulp, but in the seeded forms the fruit contains 50-100 seeds which are eaten
boiled or poasted. The nuts and flesh of the immature seeded fruits are also eaten.

The nutritional value of the breadfruit has been well summarized by Leakey (op cit).
In general, the fresh breadfruit has 22-30% dry matter of which 83-86% are carbohy-
drates, 3-7% crude protein and 2.0-2.5% fat The protem, although limited in total quan-
tity, is of very good quality and is relatively high in the following amino-acids - lysine
(twice as much as wheat), isoleucine, phenylalanine, threonine and valine. Also, the
seed of seeded varieties are reported to be high in protein content.
 Trees take about 5-6 years to come into bearing. Propagation of the seedless forms is

1 Seminar on Research and Development of Fruit Trees (other than Citrus), Janmica,

2 June 26, 1980.
Synonyms A. altilis and A. incisa [54]
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Trees take about 5-6 years to comemtobearmg Propagation, of the seedless forms is by
vpgetauve means, but propagation in the seeded forms can be aclueved wgeutively or by

speds

. Prodticts other than the fruit are of minor lmpottance and include (1) latex, which may
have industrial application, (2) fibre, from the bark, (3) timber, from the mature ttunks, and
.-+ (4)-the green leaves for feeding livestock and (5) male inflorescences whieh are’ uaed in con-

«fectionaries. -

The Potenhal

The yield potential of the crop appears to be particularly hlgh Pumegloue (1968) reports
that annual yields caii be as high 23 7C0 fruits per tree. Although this figure wes not-intended

* to suggedt-the average yield of the breacdfruit, it certainly indicates the potential Using 0.8kg

per fruit and 89 trees per hectare (26 per acre), Leakey (op cit) derived a yield of 56 tons per
hectare (22 tons per acre) of fresh friit-from Purseglove’s data. However, Leakey estimated

" annual yields in the Caribbean at 7. 7tomperhectare (3.12 tons per acre) and in his'report

quotes reported estimates of breadfruit yields in Barbados at 16.5-33.1 tons per hectare

8 (6.7 -'13.4 tons per acre). Leakey bascd his estimate (7.7 tons per hectare) on existing sy-

stems of cultivation and using existing varieties and therefore gives the status %0 but not
the potential Thus, in viewing the potential yield of the crop, the upper yield its must
be taken into account, It seems physiologically possible that annual yields of over 50 tons

. per hectare could be attained and that yields of over 25 tons per hectare should be com-

mercially possible with improved cultural practices and high yielding varieties. Such yields

' compare favourably with the ylelds of other starchy staples such as rootcmps and oeruah
| now grown in the Caribbean region. , R e

" As mennoned earlier, the crop appears to have some genetic diverstty as far a8 énviron-
‘mental adaptation is concerned and it may. be possible to cultivate the crop il areas that
are not suitable for other crops. In the Caribbean, many of the territaries are hilly and this
greutly regtricts the amounit of arable farming that can be achieved. Productive agriculture
is restricted to tree crops and -many of the areas are simply left in forest or bars and hence
_expecionce severe soil erosion and reduced water conservation. The cultivation of bread-

. fruit.in these areas is an attractive - possibility particularly if dwarf types could be developed
 which might serve both as a very impor.ant erosion control measure as well as pro

food.

The breadfrutt can be unhzed in the fresh or procoaod statein a Vanety of ways thus
allowmg for a muln—purpo.,e industry to be developed around the crop. Fresh breadfruit,
which is in great demand, is well liked by the Caribbean people. The processed products
are particularly attractive and work has already been done by Professor George Sammy of
the University of the West Indies in the idéntification of agro-mdustnal possibilities for |,
this crop. Some of the possibilities are (1) breadfruit flour for incorporation in a com-
posite flour programme and for usc in snack and breakfast foods, (2) fried chips for use
a8 a snack food, (3) dried chips and pellets for use in the livestock industry, (4) starch -
for textile manufacture, (5) canned breadfruit for export and (6) alcohol for industrial
The Limiting Factors in Production ,

There are a number of plant factors‘which have limited the cultivation of this crop
over the years. The more important of these are (1) difficulties in propagation, (2) late

bearing, )8) poor keeping quality of the fruits and (4) tall plant habitwhidx makes it
very difficultvand expensive to haryest the fruit.. :

Propagation of the seedless forms is of necessity by vegetative means. Root cuttings
are traditionally used. Roots of breadfruit have a natural tendency to produce adventi-
tious shoots and it is this natural tendency which is exploited. The system of propaga-
tion is, however, slow (8 - 20 months to field planting), and the degree of success can
be highly variable (20-90%). (G arner et al, 1976) In spite of these limitations it is the
only method used to propagate the crop on a commercial scale. Other methods of pro-
pagation tried are root suckers, stem cuttings, layering, budding and grafting.
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Root suckers, stem cuttings and layering have all met with little success. The number of
successful rootings has generally been low and heavy losses have been encountarod in trans-
planting particularly for root suckers.

Propagation by budding and grafting has been tried using root stocks of Artocmpus com-
muwis (seeded and seedloss forms), A. beteropbyllus (jackfruit), A. rigida, A.cbampeden and
elastica with variable but generally low rates of success. However, the available information is
scanty and poorly reported.

A rapid micro-propagation technique recently developed in Jamaica (Pmndergast personal
_communication 1979) appears to have the possibility for commercial application and it it pro-
- posed to investigate this method more fully.

. This is evidently the need for the development of new propagation techniques for the rapid
and commarcial propagation of this crop. A reliable system of budding or grafting may help to
in the development of small stature plants through the use of dwarfing rootstocks, if or when
they are identified.

Late bearing (5-6 years after planting) of existing cultivars greatly affects the development
of the breadfruit as a cultivated crop because of the long time taken before the first fruits are
ready for harvesting. The crop comes into full bearing between 10 and 15-years for planting.

" Fruit are easily damaged-and because of the tall plant habit severe loss is experienced by
fmitfallmqtotheyoundonharvesnng Damaqedmntsaroofuaeonlyxfconmmedmthm
a matter of hours after harvesting. It is estimated that over 30% of the total production of
breadfruit in the Caribbean is lost as a result of damage during harvesting or failure tohat
vest. Dwarf varieties will certainly help to solve this problem.

" Breadfruit is well known for its poor keeping quality. Fruit keeps for a few days only after
after which they ripen and then deteriorate rapidly. They are sensitive to chilling injury and
cannot be kept at low temperatures for extended periods. Some interesting results have been
- obtained from storage studies in Jamaica (Thompson et al 1974) but these are still to be ap-

. li ’ . N

Finally, the available information on the agronomy of the crop is rudimentary. There
have been no reported works on fertilizer requirements and little or nothing on plantden-
sity. Other cultural requirements have not been determined.

In some areas in the Caribbean, e.g. Trinidad, there is a severe root disease caysed by a
species of Rosellinia but little work has been done on its potential importance or control.
Other pests and diseases known to occur in other parts of theworldahonudwhmva-
tigated.

Research Requirements
There is therefore need to develop a programme of research aimed at:

1. The introduction and selection of high-yielding, good quality breadfruit
varieties for cultivation in the Caribbean region (the range of cultivars st pre-
sent grown being very lindited).

2. The development of systems of propagation for rapid multiplication and for

subsequent commercial production of plants of selected varieties.

3. The development of agronomic practices for the production of the crop in-
. cluding nutritional requirements and fem'hzer use, spacnng and any neces-
sary disease control measures.

4. The promotion of the cultivation of impmved varntiu with suitable pro-
duction systems in those Caribbean. countries eoologxcally suitable for the
cultivation of the crop. .
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"7 8. The development of systems of storage to 'reduce post-hitvut losses ., -

6. The davelopment of commemally feasible processing podhilims for the
e .- crop.

Research and Development Proposals

'ltismqqestodthattheuobjecnvesbemetthrouqhﬁuimplexnentnﬁonofamulﬁ-
dﬁaplimry research and development programme. The Faculty of Agriculture of the -
Univcnityof the West Indies is anxious to inftiate such a programme involving: - 3

' 1" The worldwide collection of existing varieties of the breadfruit and the
mbﬂdtmtofabmadbuedqerm-phmcollecnoninaselectedtem '
mhthe&rbbem%uunbm‘beadﬁevedbysanquacoﬂecﬁng
. expedition to the Pacific which is'thé centre of greatest diversity of the
: ' breadfruit. Such material should be suitably quarantined before introduc:
¢+ - . . tiom to the region, Itwilhlsobememrytocollectfo:evaluation.all
. material now grown in the Caribbean.

A ﬁemmmﬁnqofanmtendvermchpmgmmmetodmbp&me&odot
" rapid vegetative-propagation. Various approaches should be investigated: -
including root and stem cuttings. layermgandbuddingandgraftinqonto
- rootstocks of seeded forms, jackfruit (A.bem'opbyllm) and otherrelated . .
" speciés."Rootstocks should be evaltated for dwarfing characteristics. Mm
propagation ‘techniques should also be investigated, including tissue cul- ~
ture for rapid multiplication of any lines selected. .

' 3., 'Ihesolecuonfromamomtheomnphmmﬂnﬁontuthu folbvdnq
- characteristics:

'7'.

(a) High yields
(b) Earlines to first bearing and to full bearing
(¢) Small stature plants to permit eaderhmesﬁnq St e T
(d) ‘Ease of propagation - . o
"* (6) * Fruit characteristics such as suitability for fredt markot, export
. market,keevinqqualityandanwﬂxtyforprocm o
(N 'Resistancetopemanddiseasas -
4 Studies to determine cultivation practices for the selected varieties. Factom
-~ . requiring study indlude methods of field establishment, planting’ density, for--
tilizer response, suitability for intercropping, etc.
5, :Thre biology and contral of pests and diseases known 10 affect the breadfrmt
in both the Pacific and the Caribbean.: ~
6. - Evaluation of promising varietiss for yield and other desirable characteristics
at a number of contrasting sites in selected territories e.g. Trinidad and Tobago,
St. Vincent, Haiti and Jamaica, to determine their ecological adaptability.
7. Studies on the physiology of growth and development of the crop. The prob-
lem of premature fruit drop requires particular attention.
8. Studies on the importance of mycorrhizas in the growth of the crop.
" Inyestigation on harvesting and post-harvest problems with a view to extending
the shelf life of the fresh fruit.
10. Studies on alternative methods of utilization of the crop, particularly in the
area of processing. Among the areas requiring study are the production of bread-

fruit flour, breakfast foods snack foods, livestock feeds, starch and industrial al-
cohol.

11 Investigations on the potential for the industrial utilization of latex.
12. Studies to determine the economics of production at the farmer level aud also
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national and regional implications n the developmant of the breadfruit |
industry.

13. The development of technological packnges for the produ‘cﬁon of the a'op |
Possible Benefits \

If the objectives of the proposed programme of research are ache:ved it vnll have ngnifi
cant benefits for nearly all Caribbean territories and as such any efforts to develop thl
crop should ideally involve the participation of all such territories.

The dmlopment of high yielding and otherwise acceptable varieties could reailt in the
- marked increase in the cultivation of the crop, thus increasing production and making it
possible to develop the agro-industrial aspects of the crop. The development of a compo-
site flour programme for import substitution of imported wheat flour can result in sub-
stantial foreign exchange savings for the region. Foreign exchange savings can also be a
achieved through the use of locally produced breakfast cereals and snack foods.
- It is also hoped that the increased production of breadfruit will changs the crop from
being a luxury in some territories to a staple, and in the long run lead to areduction in the
food import bill for the region. The pombllity of incorporating breadfryit-in livestock feed !
rations will also lead to the reduction in the importation of livestock feeds and meat and !
dairy products, and thus result in possible substantial savings in foreign exchange. '

Increased employment will be generated in the agro-mdustrial sectors. At the farm level, |
farmers will have the choice of a “new"” crop for cultivation and this is expected to increase !
farm incomes and eventually raise the standard of living of the rural sector.

If it proves feasible to establish breadfruit in areas under-going re-afforestation, then the
impact of the project will be even greater in terms of employment generation in both the
agricultural and industrial sectors. It couldalsoprovideanimportant crop lnmanylully
areas which have been devastated by the growing of annual crops.

REFERENCES

GARNER, R.J., CHAUDHRI, S.A. and the staff of the Commonwealth Bureau of Horticul
ture and Plantation Crops (1976): The Propagation of Tropical Fruit Trees. Hort. Rev. No. 4
Caommonwealth Agricultural Bureau, UK

LEAKEY, C.L.A. (1977): Breadfruit Reconnaisance Study in ihecmuan Region. (Report
prepared for CIAT/Inter-Amencan Development Bank).

PURSEGLOVE, T.W. (1968) Tropical Crops: Diootyledons 2. Lommam, London

THOMPSON, A.K. BEEN, B.O. and PERKINS, C.D. (1974): Prolongation of the storage life
of breadfruit. Proc. Carib. Food Crops. Soc. 12 120-124. .

[s8].



THE VALUE OF STANDARDS IN THE PRODUTION OF FRB]TS
FOR SPECIFIC END USES ’

A.D. Watson,
Bureau of Standards.

The basic tenet of marketing is “make what you sell”’. This is mapplieable to primary pro-
duction without modification, so the word “grow" may be appropriately substituted. Mov-
ing one step further to the processing of primary products, the w "produee" covers
both the primary and secondary production functions. The writer's view is that, by and
large, the ptoductxon of fruits in Jamaica for export or for procesinq hasalways started at

the wrong end, ie. we have beén selling what has been produced. -

At the Intemnhoml level, the function of standards tl
currently is their value as an aid to trade. Throughout th
well as the newly emerging standards bodies, have found
ment of international standards. Despite making some al -
eloping countries to comply with requirements, complnnw . .__»
the basis for international trade in the future. This is published in the “Standards Code”
which is the document summarising the latest GATT discussions. In short, it boils down
to the following: Countries which agree to the code will be able to participate in inter-
national trade. Those countries which do not accede will be limited on a per time basis
to the exchange of goods and services, with only those parties that are willing to accept
non-conforming goods or services. In the light of this agreement, Jamaica does not sesm
to have a choice but to conform in order to maintain existing trading agreements or ex-
pand markets and specifically to gain entry into new markets. This fact bringsus to con-
- dider the Jamaican Bureau of Standards and its role as it relates to tlu topic of this semi-
nar, but also its role in general

The Bureau’s History

The Bureau had its beginning as the Processed Foods Division of the then Ministry of
Trade and Industry. The principal function was to ensure that canned grapefruit seg-
ments and orange juice manufactured for export to the United Kingdom met the ré-
quirements of the importing market. This aspect of responsibility was paid for by 'the

. .Government of Jamaica. Over time, and in particular due to the substitution industry

that was fostered by the last world war, the Food Processing Industry has grown to
become a viable sub-sector of industry generally. During this time also, the Processed

~.; Food Division has grown to bscome the Bureau of Sundards with overall respomibili-

- ty for the promotion of standardization in all its form.

To date, the Bureau has interacted mainly with food processors, since contact at this
level permits reasonable assessment of the acceptability of incoming materials and over-
- all control of processing to end product. The statement is true for products ongmtmq
from plant sources.

Some amount of visiting coupled with advisory work has been done in the area of
animal production because processing in this area has far more intricacies than crop
oriented processing. In addition, animal products have much shorter shelf-life than
plant products. This fact makes pre and post mortem inspection important since the
holding times for allowing ample testing to be carried out on the products might have
to be reduced considerably.

Ideally, the same level of consciousness that exists among processors rogardmg the
importance of product quality should exist among exporters of fresh agricultural pro-
ducts. The farmer who grows these products should also be fully conscious of all the
requirements. He should know each criterion, the reasons for the limits set and be
able to relate these to his choice of variety, planting times, general husbandry prac-
tices and 20 be party to the integrated approach necessary for producing leocptabh ~
quality exports. 8=

More recently the Bureau has established an Agncultxml Commodities Committee
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- to help develop and maintain awareness. The Cémmittee has not been as active as would
be desired, but this does not prevent th Bureau from offering standards related information
to persons or organizations having an interest in the various =-_: .ts as they are affected by
standards.

It appears important to treat the subject in a practical manner, while at the same time
emphasizing the value of standards. Efforts will be made to achieve both aims throughout
the rest of the paper.

One definition for ‘Standard” is as follows:

A standard is a technical specification or other document available to the public, drawn
up with the co-operation and consensus or general approval of all interests affected by it,
based on consolidated results of science, technology and experience aimed at the promo-
tion of optimum community benefits and approved by a body recognized on a national,

... . regional or international level

The important points of this definition which merit highlighting are:
‘ availability to the public
participation in evolution
agreement by all interests
requirements substantiated by data
approval at national, regional or international level
benefit to all interests in the particular community.

Applying the definition to tree-crop production for the two named end uses, viz: pro-
cesxing and export, it is reasonable to proceed from the end and work back to the begin-
ning in discussing the value and/or application of standards to either situation.

Firstly - What does the market want, i e. what will they sell’Take ackees, a case around

. which an argument can be developed. It is well known that there are two varieties -
labclled “butter” and *cheese’ because of their relative hardness and other characteris-
tics in processing. Whereas butter ackee has a much better flavour and is ideal for pre-
paration for immediate consumption, it is unacceptable for commmercial processing since
it breaks up with heat treatment. The processor knows that prclict acceptance is based

. to a large extent, on appearance- - something called aesthetics, so although broken “‘but
“butter’” ackee pegs may taste nicer, he knows whole ‘“cheese’ ackee pegs look better
on a plate and must cater to thi s criterion. He promotes his canned product to a buyer
in a foreign market, undertakes to supply that quality and then returns to base t5 pro-
duoce X cases to fill the order. The ergument can be carried through to its logical con-
clusion to indicate why processors will only buy *“chezse” ackees from farmers.

A farmer who plants a crop with the intention of supplying the processing industry
should consider the relevance of the variety he plants to the designated end use. Given
time, this type of information should be available in a standard document called a

“Code of Practice’ which would contain specific information pertinent to planning
and procedural aspects of production. When consulted dunng the planning stages, the
. document as an input, helps avoid costly errors like growing the wrong variety of crop
for a particular end use. p

Another example is quava. Through experience gained over time, processors are a- .
aware of the quality, colour, sweetness, etc. of fruits available from different areas
at different times. For export to some markets, the product needs to meet colour
and clearness criteria without the use of additives. It therefore becomes critical to
‘start with the right quality of fruit in order to come iip with the desired end material.

" In the preparation of a product standard, recognition would be given to factors
which are critical, and in some cases varieties are named to ensure conformity of the
end product with market requiremcnts, e.g. Marsh Séedless and Duncan varieties of
grapefruit are identified in the standard as suitable for processing to produce canned
- segmenta It is possible to arrive at this position only after consultation with all in-
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terests to determine the best combination of inputs for the greatest common (optimum)
benefit. This fact underscores the imponanoe of part:cipatxon by all interests in the stan
dard drafting exercise.

While all information may not be ‘reduced to the terse terms found in a standard docu-
ment, providing it helps identify what is acceptable or will satisfy the requirements of a
particular market, it mybeseenasstandardsrelatedandofvahe todee:sbmpertment
to production or selectlon for processing or for direct sale. Smce it is critical to satisfy

export market requirements, the word export is stressed, but it is fully appreciated that
separate efforts would not be made to produce for fresh consumpt.lon locally as op-
posed to productlon for export.

Where production is aimed at fresh consumpnon markets such considerationsas- '~
flavour, size, colour, shelf life, ease of peeling, are important e.g..''Solo" variety of
papaya is more acceptable. Bombay is a good *‘table mango”, ortanique is ideally suited.
for the criteria set by importing markets. -

Within each product class, grades and standards can be established based on conformity
to the “ideal” in terms of colour, size, belmishes and so on. This has the value of permit-
ting the use of objective criteria for establishing price differentials, thus rewarding pro-
ducers for extra effort. It is also a valuable tool when used to ensure that not more than
an agreed percent of a stipulated grade gets included in a conagnment/shipment of pro-
duct. This last point is a very important oonszderﬁtlon where trading agreements are
based on agreed product standards.

The requirements of the processing industry may be d;fferent but invariably the char-
acteristics most favoured are derived from experience. Some of these would include:-

Variety- linked to desirable process characteristics, e.g. black manqo suited for
canning while beef mango for chutney.

Size - to permit accommodation by processing equipment or containers, also
avoidance of waste, e.g. pineapple for making slices.

State

of maturity - a function of texture and /or storage and transportauon, as well as
organoleptic qualities,. Most fruits for processiug are reaped in the firm
mature stage.

Overall, it seems very important thatsu‘musoonsidcaﬂonneedswbeqivmtomdl .
questions as contract growing. of theremtobemeanianulandbeneﬁcialco-opemtxon o
between producersand processors, whether for canning or export. '

Other aspects of standards apphcauon to the subject under consdeution mclude
the following:- .

Packaging | o

Product characteristics determine the nature of packagmg maternl that permite maxi-
mum preservation whether fresh pack or processed pack. The optimum weight of pro-
duct per unit container, the shape of the outer container, the packing medium where
used-are all elaborated in standards informatjon for the benefit of the user. In some
cases each: individual unit must be separated for transportation in fresh state. Different
processed foods must be packed in different grades of tinplated cans, or in some in-
stances, in lacquered cans. The need for a specific type of can goes all the way back to
variety, hence the importance of the planning step considering what will be grown for
what purpose.

Chemical Criteria
" Under this heading two broad categories can be identified, viz:
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(a) Those resulting from cultural practices such as spraying. Where applied later
than recommended, residues oocur in the finished product at much higher -
levels than the agreed acceptable maximum, thus making products unfit for
some uses.

(b) Those resulting from natural changes in the starting material and which in-
fluence product quality decidedly, e.g. citrus varieties. In some cases bruised
fruits undergo bio-chemical changes (autolysis), consequently, the reaping and
transportation exercises become critical to end product quality. particularly
where pre-process storage occurs at factory site. This is a major hurdle to be
surmounted, particularly for the more sensitive seasonal crops.

Microbiological Criteria

Not all processing involves heat treatment high enough to destroy micro-organisms.
Aqain, two broad areas may be considered under this heading -

. Pre-harvest Management
Post-hgrvoqt Management

Pre-harvest mana t includes goneral crop care through reaping. Pertinent points in-
clude application of fungicides, prumng and ensuring that over-ripe or damaged fruit are
not reaped and sold for procedng in particular. Post-harvest treatment includes after care
such as storage, sun-drying, sanitation. The organisms most frequently encountered include
bacteria and moulds. They contribute to reduction in such characteristics as flavour, colour
and keeping quality. This is secondary to their potential damage to health and safety. Both
chemical and microbiological considerations form major criteria of product standards irres-
pective of end use.

Gross biological criteria including insects and insect parts -

Mite damage, scab, slug damage as well as insects on the mature fruit delivered, affect end
product quality and mﬂuenee the grade allocated to a consignment. Proper cultural practices
can reduce problems of this origin to a minimum . -

The role of the standards body in the Jamaican economy may be conceived in terms of the
overall programme bf activities of the country for economic development, raising the level of
local technology, and improving export earnings. It is concerned as much, if not more, with
the implementition of standards as with writing standards. Standards can only be implemented
if there is co-operation among all interests, particularly primary producers, interests in indus-
try and commerce, public sector agencies, .¢. advisory services and purchasing organizations
who should combine efforts with the standards body to maximise the composite benefit of
standards. Thére are several standards related vehicles pertinent and applicable to the sub-
ject of this seminar. They include grades and standards, certification, quality control, label
ling,andsoon.

The value of the standardization concept for the overall improvement in operations can
be realized only after all interests at all levels agree to co-operate with the standards body,
with the aim of achieving the highest posmble quality of output. This is accomplished by
merely rommbering to -

(a) plan with standards, and
(b) keep standards at the centre of operations.
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JAMAICAN REFERENCES TO FRUIT TREES (Citrus exdtlded) 1959-79-

In Investigations Bulletins

1958 - 59
Ward J.F

1960-61 and 62-63
Clasgow S.K

1964 - 70
Davidson, M.L.R.D.

1970- 74
Davidson, M.L.R.

Virgo P.E

Davidson, M.L.R. and
Virgo P.E.

Davidson, ML.R.
and Virgo P.E,

‘Davidson, M.R.L.
and Virgo P.E.

Viego P.E.
Davidson, M R.L.

G.H. Barker - Crop Research, MINAG.

Introductions of budwood, Avocado, Mango, Grape, Fig,
Peach, Apricot, Plurh, Pear, Persimmon. Seeds of Kei
Apple, Pittonia, Queensland Nut, Eggfruit and Brazil
nut.

" Testing of Peach varieties. Propagation by airlayeting of

Fig, Cashew, Lychee, Ackee and Guava.

Propagation by approach grafting of Purple Passion fruit on
roots of Yellow Passion Fruit and establishment of clones
on seedling rootstock. Bench grafting of grape on wild
Jamaican Grape, Ackee - production of plants from
sprouted root cuttings.

Guava rehabilitation of old orchard at Temple Hall
Papaya - observations on immunity to “bunchy top”.

Acerola plot estahlished at Hope and Rhymesbury. Ackee
and Avocado and Mango plots established at Rhymesbury.
Guava rehabilitation at Temple Hall and establishment of

Spanish Guava at Caenwood for testing of Pectin content.

Fruiting of ackee and Acerola. Ackee selections made from
plots at Vernamfield, Orange River and Hope and planted .
out at Lawrencefield.

Avocado museum plots at Lawrencefield, Grove Plaoe and
Belle View. .

Mango museum established at Lawrencefield.'
Ackee establishment at Lawrencefield - Hypoglycine tests

-made at Sclentific Research Ccuncil (SRC). Avocado as- .

sessment made at Luwrencefiald
Seasonal influence on fruiting of selected cultivars of Avo-
cados as observed at Lawrencefield.

Assessment of avocadoes for ripening and storage qualities
(in collaboration with Storage and Infestatinn Division).

Avocado plots established at Hounslow and Grove Place
and Lyssons, St. Thomas.

Guava - Processing assessment in collaboration with the
Scientific Research Council (SRC) and Jamaica Industtial
Development Corporation (J.LD.C.)

Guava - Fertilizer Trial

Guava Pfuning/Yield trials, Orange River

Mango - observations of ciiltivars at Lawrencefield.

Establishment of procemng cultivars at Lyssons and
Caenwood.

Macadamia nuts interplanted with Citrus, at Newport and
with guava on Tulloch Estate.
Observations on Figs, Peaches, Lychee, Grapes and Annona
spp.
Propagation observations on Lime, Naseberry, Cinnamon and
Guinep.
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VanWhervin L.W.
Suggs - Virgo P.E.

Hastings D.

Turner, M.T. and
Suah, J.R.R.

‘1978
Davidson, M.LLR.

1977/78
Rawlins, S.C.

!

Other References
AlhhurstPR.

Avklnuetal

Baker R.J. and Weir C.
C aribbean Food and Nutri-
tion Institute ~

Coote, R.H.

Davidson MLR

Glasgow S. K
Groves, T.
Henry D.D.

Anastrepha (Fruit Fly) problemsinJamam ,
SomedmuuofF‘r\nt‘I‘reuob-a'vedatGovmnt
Nurseries.

Lime Knot (Sphacropsis tumefaciens) - - Control by way of
Selection, Laboratory evaluation of some new fungicides,
and Chemical control of Lime Knots.

Control of Anthracnose (Colletotrichum gloeosporioides
on mango.

Ackee - Control of Pustule scale insect (Amleanm
pustulans).

Ackee - Assessment of selections for canning in collabora-
tion with the Jamaica Industrial Development Corpora-
tion and the Bureau of Standards.

A review of Avocado work from 1940 - 1977.

A review of Mango work 1949 - 1977. Assessment of
Mangoes for Agro Industry for canning in collaboration
with J.LD.C., Bureau of Standards and SPEPIA (Paris)
Notes on the growing of Mangoes in Jamaica. Investi-
gations by J. Mathias at Lima, St. James.

Peach and Apple cultivars at Top Mountain. Extension’
Leaflets on Starapple, Naseberry, Lychee, Guava and
Ackee. :

Assessment of the susceptibility of a Jamaican popula-
tion of the West Indian Fruit fly (Anastrepha mombin-
praeptans) to various insecticides.

The toxic substance of Ackee - A Review J ournal of the
Scientific - Research Council,, Jamaica, Vol. 2 1971,

Feasibility of Expanding sub-tropical Fruit Crops (mainly
Mango and Avocado) in Jamaica.

" Soil requirements of Tree Crops

Tree Crop Seminar Proceedings - Mmistryoquriculture
(MINAG) 1975 .

Local names of Fruits and VegenbleaintheEnglnh-cpeakmg
Caribbean - Supplement to Cajanus, Vol. iv, U. W I.

St. Augustine - 1971.

New Developments in the processing of Fruit (unpublﬂlld)
Prepared for the Tree Crop Seminar 1975. JIDC . g

Preliminary notes on Avocadoes. Information Bull Scienti-'
fic Regearch Council - Jamaica - Vol. 8, 1967-68.

Four Minor Tropical and Sub-tropical Orchard Croos (A
h;e , Guava, Lychee, Peach). Tree Crop Seminar (MINAG).
1975.

Potential Fruit Crops in Jamaica - Am. Soc. Hort. Sci-Car-
ibbean Region - Vol 9. 1966: 93 - 1165.

Top-working of Mango Trees, Extension - A.LS., Ministry
of Agriculture 1979 10 p.

Theg'owmgofAvoado A.1S. Minktryong‘icultm
1llpp. - 1971
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ICA- MINAG
Jonq:D.
Leather, RJ.
Michel WK

" Naylor AG

Nayior AG.

" 'Piorre RE.
" Pl RE

‘, Svuaih,f‘J.R_R.

VanWhervin LW,

. Virgo P. and Malcolm G.

Ward J.F.

'I'ree Crops of Economic importanoe to Hillside Farms in

Jamaica. IICA report No. 111-6. - 1979.

The market for Mango Products with particular raferenoo
to the United Kingdom. Trop. Prod. Inst. London 19'73

A Catalogue of some plant diseases and Fungi in Jamaica

~ Bull 61 - Ministry of Agriculture , 1967.

A confrontation with bashful Ortaniques - Trees Crop
Seminar Proceedings (MINAG) 1975. - ‘ -
Paw Paw Bunchy Top Virus Disease in Jamaica - Infor- -
mation Bull Scientific Research Council Ja. Vol. 5. ‘
1964-65: 76-82. -

Diseases of Plants in Jamaica, Mmistry ongricultm'e
1974. 126 pp.

Fungi amociated with dema-ation of Ackee in Jamaica
UW.L-1974.

Handling of Fresh Fruits and Vegetables Tree Crop Semi-
har (MINAG) 1975.

. _Insect pollination of Tree Crops Tree Crop Seminar Pro-
- ceedings (MINAG) 1975.
- Some fruit flies (Tophntidae) in Jamaica Fruit Fly Prob-
lems in Jamaiea, TroeCmpSedmrProaedings(MlNAG)

1975 Pans. 20 1974'11 - 19.

Prelhninarymtofcochvoudocultivaree |
Crop Seminar Praceedings MINAG 1975. '

G arden Cherry. Government Printer Jamaica - 1961.
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THE FRESH EXPORT MARKET FOR NON-TRADITIONAL FRUIT CROPS -

H, Hamilton,
for Fresh Producq' Hortlculture - Jamaica Export Trading Co. Ltd.

+ Mr. Chairman, dlsungu;shed guests and participants in this Seminar, F am indeed grateful for
the ogportumty to present this paper on the “Fresh Export Market for Non-traditional Fruit
Tree Crops”

Fruit treesin agncultural circles are regarded as a very nnportant economic input in a
.mixed farming entity. This is'5o because of their relatwely long life and yields with miinimal
care and husbandry. The tendency in recent years is to develop pure stands in say Mango,
Avocado or Papaya etc. has lead to more products being available to the fresh fruit trade and
for processing.

In this paper, 1 will examine briefly certain fruit trees, analyse the export markets and their
requirements and then try to state Jamaica's position as a potential exporter of fruit tree crops.

Products

Mango, Avocado, Papaya, cocdnut, lychee are considered exotics by Europeans and certain
North Americans and are fruit tree crops gaining in popularity in these fruit tree trade‘centres
Research by U.S.A., Israel and South Africa has resulted in the development of varieties which
are prolific bearers mth strong market appeal. The Tommy Atkins and Keitt’s mango varieties
are steadily gaining importance over Hayden, Bombay and Kent as choice fresh trade products.
Israel's work on the Haas and Fuerte varieties of Avocado and their expensive pubhc relations
strategy creates in the consumer’s minds the understanding that only those two' varieties are
really Avocados The work by Hawaiians on Papaya, particularly the Solo variety whose ori-

' gin is attributed to Barbados, underscores that with concerted effort fruxt tree development
can contribute positively to G.N.P. of a country.

Lychees are relatively new on the market and are bemg exported mamly by South Africa.
In examining the market for fruit tree crops we will look generally at two marksts, EEC and
North America (New York and Toronto).

European Economic Community

Mango is considered the second most important of the minor trOpioal fruits on the EEC
market. It is highly perishable and air shipments are recommended for safe passage to mar-
kets. However, over the last five years, experiments and trial shipments by South Africa have
indicated that ocean shipments can be equally successful. No one supplying country dominates
the market due to the short production period to supply high quality mangoes. The list of
suppliers is long and includes India, Kenya, Mali, Senegal, Upper Volta, South Afric. «nd
some Caribbean countries. France is mainly supplied by French West India, while the UK by
India, Kenya, South Africa and Caribbean countries. Holland is supphed by Mali followed
by Mexico, South Africa and Venezuela.

In 1975 total estimated consumption for fresh mangoes was in the range of 3,000 -
3,500 metric tons. The main importers were UK followed by France and Holland. West
Germany is increasingly becoming an important importer with imports moving from 109 tons
in 1971 to 231 tons in 1975. By 1978 West Germany was importing 404 tons and this was in-

creased to 947 tons in 1979. Mexico was the largest supplier with 245 tons followed by South-

Africa and Kenya. The main varieties include Alpbonso Kent, Julie and Hayden.
Avocado

Avocado is the leading minor fruit imported into the EEC. The increase in consumption
over the past 15 years has been rapid and Avocado has become an household name. A total
of 23,000 - 25,000 tons of fruit was imported into the EEC during 1975 and this was in-
creased to 33,013 tons in 1978. France is the main market which in 1978 accounted for
71% of imports followed by UK and West Germany in that order.

Israel i, by far, the most important supplier followed by South Africa and Martinique.
Most European consumers prefer a bright green pear shaped avocado, typified by the Fuerte
and Ettinger varieties. ‘
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" In 1978, Israel supplied 21,212 tons, followed by South Africa with 7,244 and Martinique _
‘with 1, 183 tona

The demand is highest during the penod October - April. In summer, competmon with local
grown fruit somewhat affects the price obtained.

The market requires a firm avocado, fully mature but unripe and properly size-graded. Usual
counts per carton is 12, 14, 16, 18, and 20 units. A:rh‘anspa‘thasloctm:mportanoeasnm
exporters are using ocean freight.

Papaya

This fresh fruit is a relativcly new comer to the trade. Although it is not significant when ex-
amming fruit trade statistics and is usually grouped together with guava, mangosteen, etc. Papaya
is a very important exported fruit to the Ivory Coast. In 1975 they were the only exporters to
the EEC supplying 150 tons. Papaya is now going to the market from Kenya and U.S.A.

France is the leading importer followed by West Germany and Netherlands. The UK market is
small and is being serviced in fibre-board cartons per count of 6 or 12 units. The main variety is
Solo. The fruit should be reaped at 3/4 ripe stage and treated for insect and decay control

" Cocomnnt -

Coconut falls into the same category as Papaya being a relatively new-comer on a wider Euro-
pean market Traditionally, it is used for processing into edible oil and soaps. However, in UK and
Netherlands the demand for fresh fruit is estimated at 4,000 bags per month or 20,000 nuts
monthly. From every indication this market is becoming nnportant, however, at present more con-
clusive statistics are unavailable.

Lychee

Lychee is a fresh fruit recently introduced in the market with supplies coming predominantly
from South Africa into the UK market. There are hardly any specific statistics on this fruit as it
:unormllymbhshedalongmthquava, mangosteen, etc. The UK trade is fairly brisk i1 this exo-

tic and there is every indication that the market will continue to grow.

North America:

The New York market may be considered the largect single market in N A. In this market com-
petition is very strong and fresh products from most exporting countries of the world are avail-
able. Anuther important consideration is the availability of produce from other states which .
have easy access to N.Y. markets, hightens the competition and leads to tariff barriers. The mar-
ket also serves areas like Chicago, Philadelphia and Washington. Therefore, one is looking at an
expanded market opportunity for the distribution of fresh fruits and vegetables in general.
Trading activity is centred mainly at Hunts Point Market where millions of dollars worth of -
freshfrultsaresold every year. This market although very large presents serious problems to.

countries due to tariff barriers to protect domestic productions. With the broaden-
ing of the G.S.P. these inequities are slowly being removed.

Toronto is the main market for fresh fruits in Canada. It predominantly handles fresh fruit
production and imports from U,S.A.. In recent years countries e.g. Cuba, Haiti and other
American states are being attracted to this market. Sales in wiater months are increasing and
in 1977 total imports of (fresh and canned) foods amounted to $107.m Canadian.

Avocado

Domestic production of this tree crop in California and Florida accounts for the bulk of trade .
in this fresh fruit The main non-US sources are Mexico, Honduras, Haiti and Dominice Republic.

It is very difficult to analyse Avocado imports as it is grouped with Papaya, Mangoes, Pineapple
in US statistics. ‘At the end of December, 1978 non-US source accounted for approximately
7,590 tons of fruit in this group. New York market accounted for 70% of the distribution of
theu frech fruits.

Avocadoes are available right throughout the year with varieties making the difference for
any given month. The main varieties are Fuerte followed by Heas and rigorous grading methods
are in place. With total annual US production in excess of 100,000 tons.
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" The Toronto market is mainly supplied by Florida and California. These two states dominate
the marketing of Avocadoes into the Canadian markets. Normal distribution channals is through
the wholesale markets and then to large chain stores and specialized fruit'distributors. :

Mangoes

It has been already indicated that US statistics groups Avocado, Mango and Papaya together.
The main exporting countries are Mexico, Haiti and Dominica Republic in that order. Involve-
ment of US investment in these territories has created a vertically integrated situation of pro-
duction and marketing This makes it very difficult for third countries to compete effectively

- in the market. Domestic production in Florida was 2,676 tons in 1970 seemed unimportant to
world production then, however, Florida is noted for its work in development of new varieties.
There are no US standard grades for Mangoes.

The Toronto market is mainly supplied by Florida and Haitl with small offerings from Mexico.
Papaya :
The entire commercial supply of fresh Papaya in U.S.A. is from Hawaii. More recont.ly, Dominicn
Republic and to a lesser extent, Puerto Rico and Haiti have become important suppliers. Papaya can

be flowering and fruiting throughout the year so supply is not sharply seasonal. The Solo variety pre-
dominates the market and both New York and Toronto are excellent outlets.

Coconnt

The market for coconut in shell in US is fairly large. In 1978 approximately 19m ]bs., were im-
ported with Dominican Republic as the largest suppher sending 10m lbs Honduras and Mexico are
the two other important suppliers. In Toronto trade in this area is hmited to English speaking Carib-
bean countries such as Dominica and St. Lucia o

Jamaica’s Position

Jamaica’s exports of freeh fruit tree crops have been very limited. The market exist but somehow
production for:exports and the development of pure stands orchard has heen limited. We enjoy the-
EEC favourable tariff mezzures under the Lome Convention governing trade with EEC and ACP
states. The US and Canada’s GSP arrangements makes it possible for A1s to enter these markets duty-
free with certain fruits Products like Mango, Avocado-and Papaya would present a problem duc to
significant domestic production.

EEC and Canada are not known to produce the fruit trees alre»~: discusssd. The main areas of
competitior would be from domestic production of other fruit trees. With-this in mind, there is
added advantage if Jamaica can concentrate our production base to capture the off-seuon or winter
merket between Octoter and April

In addition to duty free concessions, Jamaica becauss of its central position as a transhipment
port has easy access to EEC and Noth America. Waekly saflings to these destinations with several
shipping concerns gives us a great advantage over other Caribbean, Latin American statés. The
availability of air cargo space should not be overlookod in assessing  the access of transportation.

Favourable climate and some experience in the producuon of the fruit trees gives us a head
start to other areas.

The major problem as we see it is not the availability of profitable markets. Our number one -
problem is production. This involves not only the physical production ie. planting or orchards .
but also the will to produce successfully Fruit tree crops are relatively Jong term investments for
other developments must be forthcoming. from our local financial iristitutions, or efforts should
be made to obtain foreign investment in  this area. Production has to bé on medium and large
sized farms or collection and packaging becomes a very ardous task. Can we do it?We are of the
opinion that we can. Certain recent developments have indicated thdt with proper manigement
and dedication it can be done. Mango production comes to mind reedily, and Jamaica since
1973 has been eacporting some fair quantity. -In 1976/77 434,000 Ibs. were exported toall -
markets mentioned in this paper. Avocado has been exported in small quantities aad in 1973/

74, 130,000 lbs. were exported. ,
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There are other crops which should be taken into cdnsideration which has some experience
in the export market; Naseberry, Sour Sop and Sweet Sop. As mentioned already, because of
ditparlled nature of production collection and other post-harvest dxsciplme are difficult to
contro.

. In closing we wish to encourage you all to seriously review the role of fruit tree production

to take advantage of the lucrative markets that awaits us. We have in place the necessary market-
ing channels to service efficient and reliable production, Cooperat:on and dissemination of

mformanmhmyto)omﬂymakethispmble

APPENDIZX

. Select stai’.istics of Exports of Jamaican Fresh Fruit. (Source:
.. extract of Statistics Produce Inspection Divisian, Ministry of
f_Agricultuté) -

T-— {- le6.73- 104‘076" . 1.4.75-° 10"076,‘ . l1.4.77-
v PRODUCT® | 37.3.74 | 31.3.75°) 31.3.76 | 31.3.77 | 31.3.78
Pineapples 3,257 8,978 14840 © 142
Mangoes | 274,073 | 244,366 .| 401,810 | 434,103 | 255,394
*. “Plantain 97,164 72,573 | 135,074 | 109,303 { 123,297
Naseberry 5,498 | 12,093 11,682 7,656 6,708
Papsyas | 30,548 | 32,853 | 27,063 { 11,578 | 10,429
Sour Sop | 26,358 | 29,420 | 35,448 { 50,395 | 36,733
Guinep 6,249 | 13,074 | 12,622 | 4,25 | 2,163
Avocado ~ | 130,839 | 107,138 | 100,412 66,714 | 76,066
Juge Plum { 944 | 18,132 { 11,980 | 12,768 | 10,851
) K e . .

Sweet Sop 6,781 2,584 9,087 1,923 7,231

* A.u:'prod‘uét figures given are in bound (1b.) weight,
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THE ROLE OF FRUIT TREES IN SOIL CONSERVATION

ayed N v H R. Stennett o
w7 Soil Conservation Division - Ministry of Agriculture
Introduction

Conservation may be described as the proper managoment of land to maintain tho qul,lity of
itz s0il and water resources and to sustain or improve its productive capacity.

Any system of land use which fails to take account of this clou relationship will result in soil
" degradation.

One of the most significant and far reaching effects of soil dogradaﬁon occurs as a result of
incorrect land use practices or over-intensive land use, which exposes the soil to erosion from
rainfall and surface runoff. This runoff removes the fertile top soil and thus reduces the poten-
tial for adequate vegetative cover and moisture holding capacity. The direct result of this is
increased surface runoff; leading to first rill erosion, then gully erosion and finally cccslerate
flow velacities, higher peak stream-flows and heavier sediment loads. The problem is worsen-

* ed by the fact that rapid runoff reduces infiltration into the soil and is thus aceompamed by
‘the decrease in reliable base-flow.

In the upstream region the higher peak flows causes in-channel erosion both of the channel
floor and banks as well as local deviations and damage to land and structure. The reduced
base-flow decreases the value of the water for continuous uses save where reservoir impound-
ment is technically and economically feasible. However, many recent schemes for valley sto-
rage dams have had to be shelved because of the large proportion of the storags which must
lt::gaocated for sediment inflows. The high sediment inflows also reduce the effective life of

m.

> "In the lower reaches of the watershed the transported aediment is deposited in the stream
chanmlx. raising bed levels, water levels and aggrading the water courses. -

The result is that streambanks are overtopped more frequently and valuable land, often the
most productive for agriculture, is inundated.

‘The long term effect is waterlogging and impeded dramage due to araised water-table.

The control or prevention of soil erosion is a secondary objective of the establishment of
fruit trees on steep slope which are unsuitable for intensive cultivation. The importance of
fruit trees for the above purpose has been long recognized in Jamaica and there are many
excellont examples of this, particularly on the shale and conglomerate deposits of the North-
west Clarendon and on the granodiorite deposits of North-east St. Catherim :

Land Capability

Land capability classification is the blue print towards proper use and conservation of the
land resources. The capability of land being used for different purposes depends on its in-
herent stability and on the particular features that give that stability. The capability classi-
fication of any piece of land for a particular use must depend on whether the perceived haz-
zards of instability brought about by that use can be preferably prevented or overcome by
appropriate systems of management.

Themamcauuofsoﬂeroaonandhnddmdmonmhmmisadirectroaﬂtoftheun-
wise selection of land for intensive farming without proper measures far conserving the soil.
Many small farmers are intensively cultivating land in excess of twenty degrees slope mainly
because they do not have access to gentlisr slopes. .

The fact over 51% of the total land area of Jamaica exceeds llopes of twenty deqroes.

A current land capability classification heing used by the Soil Conservation Division re-
commends that lands between 25° - 30° slope should be planted to permanent fruit trees.
This however, is the most intensive use for these lands and does not imply that lands of
lesser slopes should not be devoted to the planting of fruit trees if the economical status
of the farmer or the soil conditions calls for less intensive farming enterprises. :
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Fruit Trees and Erosiop Control

Because most erosion processes is the result of exposing the soll to rain drops or %o over-
““land Flow of water, control measures have concentrated on protecting the surface soil particles
from direct contact by the rain drops and diverting or reducing surface runoff. To achieve this,
both mechanical and vegetative measures are employed. Mechanical structures such as various ~
kinds of terracing and gully control structures retain water and or divert it into safer channels
because of their low gradient or wider cross ssctions and thus there is reduced channel ercsion
apd an increase in the infiltration rate.

These mechanical measures are extremely useful and essential in situations where the run-

~ off volume has been drastically increased because of land use changes e.g. where lands formerly
protected by vegetation has been converted into intensive farming. In such situations the new
runoff volumes will be too large for the original drainage channels and the use of mechanical
structures vsill be necessary to prevent accelerated erosion.

However, it should be recognized that the effect of mechanical soil conservation works
should be seen as an interim measure while the primary cause of erosion which is exposive of
the s0il to raindrop erosion is addressed.

The most important aspect of erosion control is the use of vegetation to cover the soil in
order to protect it against splash erosion caused by raindrops. This has been adequately de-
mounstrated by Michell (1963) who studied the effects of raindrops erosion on a bare excarpe-
ment at James Hill in Clarendon and showed that 30l losses in the region of 1.5 inches ic:
depth and 188 tons per acre were occuring on an annual basis. It is evident that preventing
lplash erosion can greatly reduce sofl Joss and mors importantly advanced forms of soil ero--
sion are prevented from developing.

This can be effectively done by the establishment of fruit trees which maintain a dense
multi-storied vegetation cover above the ground as well as a continuous mat of protective
litter over the soil. The foliage of the fruit trees reduce the energy of the falling raindrops
and allow them to fall gently to the ground where the spongy layer of the litter and other
vegstation physically pravents the soil particles from becoming dislodge.

~ In addition tb preventing splash and sheet srosion the vegetative cover provided by fruit
trees will usually prevent the growth and development of small gullies as well as stream bank
erosion. In other areas fruit tree vegetation will reduce the frequency of land slides. Compared
to mechanical measures the vegetation of exposed surfaces have the additional advantages of
low cost, more increasingly effective annual benefits, less maintenance and the production of
saleable products

The effici..ncy of vegetation, be it fruit trees, forest plantation, grass or shrubs in preventing
the erosion processes is due to:
.(a). The protective canopy whwh breaks the impact of uindrops and guard against
splash grosion.
(b) The layer of litter which further protects against ramdrop erosion and slows
. down surface runoff.
. {c). The channels left in the soil by the deoavad mots of the fruit trees allows for
greater infiltration of rainfall into the soil

(d) The roots of fruit trees physically bind the sofl mantle and anchor the soll mass
to the parent material. In 30 doing there is a reduction in the incidence of soil
creep and landslides. . ‘

(e) There is also an improvement of the soil structure and its water absorbing capa-

.. city through the addition of organic matter.

(f) ‘The procem of transpiration continuously removes water from the soil thus in-
creasing s0il water storage capacity and extends the period of infiltration hence
reducing surface runoff.

In arid and semi arid regions however, transpiration and interception losses are usually un-

decirable characteristics and in this case fruit trees may result in an unfavourable reduction of
so’l moisture,
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As a result, in areas where moisture is likely to be a limiting factor the planting of shallow rooted

crops such as grasses on lands otherwise earmarked for fruit trees seems desirable. In addition fruit
. trees are un-likely to do well on very shallow soils or on soils with pronounced hardpans near the
.. surface and in these circumstances grasses are preferred as a vegetative means of erosion control

- Choice of Fruit Tree Species for Erosion Control

The choice of frmt tree species for rehabilitating eroded lands and combating incipient erosion .
is important. Nearly all fruit trees and the understory of vegotatm cover which they allow are
capable of some degree of protection.

Shrubby types of fruit trees such as garden cherries are more valuable for erosion control. On
. suitable sites fruit trees provide the best long term alternative for protection against soil erosicn.
~Compared to grasses or forest plantations they allow for relatively quick, renewable and sus-
tained economic actlvmes.

Some desirable characteristics of fruit trees suitable for the eonservation of soil are:-
(a) Ability to survive and achieve fast growth on shallow and or impoverished soils.
(b) Ability to produce a large amount of litter
(c) A vigorousroot system of a fibrous nature. In areas prone to landslides deep rooted
fruit trees are essential.
(d) Ease of establishment and need for httle mmntenanoe are important characteristics.

(e) Capacxty to form a dense crown and to retain foilage year-round particularly duﬁnq
' . the rainy season.

(f) Resistance to insects, diseases and unpalatability to livestock.

(9) Soil improvement such as nitrogen ﬁxing
(h) Provision of economic returns.

When establishing fruit trees for erosion control intcphmng of cover crops betwecn the trees
or establishing mixed plantings of two or more species may offer advantages over mono species
stands. For example better results may be obtained if both deep rooted and shallow rooted
speg;c.s are planted together or if shade tolerant spec:es are estabhshod under light demanding
species. = - .
Fruit Trces in- Symb:osns

Fruit trees play an important role in the symbiosis with other crops through their crowns
and roots. ‘First, through their crowns they protect the soil and the crops over which they
stand both against too much exposure to the sun and against the impact of intense tropical
rainfall; the two main factors in the degradation of tropical soils.

In addition, by constituting an additional level of photosynthetic activity it allows for the
maximum utilization of the sun’s rays for productive purposes, provided the mixture of crops
is compatible.

Further, through their roots fruit trees drawn from the deeper soil layers nutrients which
are eventually restored to the soil surface and thus made available to shallow rooted crops
and other plants.

The fzlling dead leaves also replemsh the,stock or organic matter in the surface soil. o

Because of their positive role in controlling soil erosion and of their economic yields fruit
trees have an irreplacable role to play particularly in the develooment of steep hillside and
upland watersheds by small hillside farmers.

The small farmer resents fruit trees and or forest trees because they oompetewith his pre-
agriculturc and livestock rearing. Consequently, peasant farmers will accept friit trees only
if they are mtegrated or harmonized with his agriculture and are advantageous to him.

',:(‘.
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Consequently, the concept of Agro-Forestry systems, Mini-Convertible Terracing, Orchard
Terracing or other systems of discontinuous terracing of ‘hillside lands enable the farmer to
practice some amount of intensive farming while growing fruit trees.

Fruit trees can also be used as windbreaks to give protection to cultivated fields and help to
minimize the drying effect of wind on the soil. They also provide a habxtat for insect eating
birds and are especially important to wildlife.

The establishment of fruit trees allows for good management particularly of hillside, lands;

" most of these lands yields greater returns in crops, forage and prunings for fuel. With good
management soils stay in place, the streams themselves stay in their banks and the incidencies
of flooding reduced. In this way there will be good clean water for our cities, for recreation, for

industry and for agriculture.
Major References
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