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A NEW WAY TO PRESERVE VIABILITY OF SEED
IN REMOTE LOCATIONS. By Martin Price. Saving
seed is a problem for farmers in hot, humid climates. It is
even more of a problem for community, mission, or
government seedbanks that must preserve seed for long time
periods in remote locations without refrigeration. We
believe the work of Dr. D. K. Pandey in India may be a
breakthrough in reliable seed preservation in the rural
tropics.

He published an article in Scientia Horticulturae 66 (1996,
pp. 1-8) entitled "A suitable liquid preservative for
enhancing longevity of orthodox seeds." He calls this
special seed-preserving liquid CALGLY, named after the
two relatively common chemicals that are used to make it:
calcium chloride (CaCl2) and glycerol. We were easily able
to locate both substances for sale in Ft. Myers. CaCl2 sells
for US$9.50 per gallon (sold as flakes), while glycerol costs
US$45.45 per gallon.

Initial experiments had been done with pure glycerol, but
seed absorbed the glycerol and was killed. Dr. Pandey
discovered that adding CaCl2 to the glycerol prevented the
liquid from being absorbed by seed.

CALGLY is made by heating glycerol to 156-160°C and
then adding CaCl2, which dissolves. For every 75 grams of
glycerol 25 g of CaCl2 is added.

Onion Seed Experiment. Onion seed is known for its
tendency to lose viability during storage. Dr. Pandey dried
fresh onion seed in the sun and found that this method
reduced the moisture content (MC) of the seed to 10.5%. In
his experiment, he used laboratory techniques to dry
samples of onion seed to 10%, 8% and 2% MC.

It is well known that reducing the MC of seed even a few
percentage points below what is possible to obtain by drying
in the sun can improve seed storage life. Samples of seed at
10%, 8%, and 2% MC were stored in laminated aluminum
foil seed packets (probably similar to the packaging in
which ECHO's seed is sent) while samples of 10% and 2%
MC from the same lots were stored in vials to which
CALGLY was added. The volume of CALGLY added to the
vials was the same as the volume of the seed.

The packages and vials were stored for various lengths of
time under natural temperatures which were typical of

tropical conditions. Temperatures ranged between 15 and
45°C (59 to 113°F).

After 300 days, the viability of the seed stored in foil
packages at 10% MC had dropped from an initial 96% to
0%. The seed lot stored at 8% MC had a remarkable 89%
viability after 900 days. However, in 1100 days it had
dropped to 0%. The seed that had been reduced in the
laboratory to 2% MC still had a 90% viability after 2190
days (six years) when sealed in the laminated foil packet.

How did the seed stored in CALGLY fare? The seed with
10% MC did just as well as the non-CALGLY seed which
had been reduced to 2% MC--both had 93% viability after
2190 days.

How about other kinds of seed? Seed of four other
vegetables were evaluated: capsicum (Capsicum annum L.
var. 'Arka Gauraw'), chili (Capsicum annum L. var. 'Arka
Lohit'), carrot (Daucus carota L. var. 'Nantes') and pea
(Pisum sativum L. var. 'HUP'). The four seedlots at the start
of the experiment had MC readings of 8.4, 7.78, 8.3 and
9.0% repectively. The seedlots in foil packets became non-
viable after 2, 4, 4, and 3 years. None of the seed immersed
in CALGLY showed any significant loss of viability even
after six years of ageing.

How does it work?
Dr. Pandey believes
the CALGLY
solution works by
"ultradrying" seed. He
bases this on the fact
that the performance
in CALGLY was
similar to that of seed
in foil packets which
had been ultradried
using "time-consuming, cumbersome and expensive
techniques." However, at the end of the experiment he could
not measure the precise MC of seed stored in CALGY
because the viscous material coated the small seed and
could not be removed sufficiently for the precise weighing
that would be necessary. He has experiments underway to
see if other seed can likewise be preserved in CALGLY. At
ECHO we intend to do some tests of our own.

Is CALGLY dangerous? Both glycerol and CaCl2 are
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relatively non-toxic, are not mutagens, do not harm seed or
plants, and do not pose corrosion, fire, health or
environmental hazards. Glycerol is a constituent of
antifreeze used in automobiles. Because of its sweet taste
(about half the sweetness of cane sugar), you should not
leave a large amount where an animal might be tempted to
drink it. Calcium chloride is used to melt ice on sidewalks,
to fireproof fabrics, in antifreeze mixtures, in fire
extinguishers and in dust control on unpaved roads.

A note to scientists. I am impressed with this study. It is
published in a refereed journal, treatments were replicated
and statistical analyses were performed. In India, you can
request a copy from Dr. D. K. Pandey, G. B. Plant Institute
of Himalayan Environment & Development, Kosi-
Katarmal, Almora 263 643, India. To save him postage,
others can write us for a copy. However, unless you plan a
research project, all essential information is included in the
above article. Thanks to HortIdeas for calling our attention
to Dr. Pandey's work.

A SPINACH FOR THE HUMID LOWLAND
TROPICS. By Daniel Sonke. The thick, succulent leaves of
the Malabar spinach vine, Basella alba, are among ECHO's
favorite vegetables to grow during our hot, humid summer
which mimics that of the tropical lowlands. Native to
tropical lowland regions of Asia, this short-lived perennial
vine tolerates high temperatures and heavy rainfall with few
pest and disease problems. The International Institute of
Rural Reconstruction (IIRR) reports that Malabar spinach
grows well at up to 500 meters in elevation in the
Philippines.

A large leaf of the Bangladesh variety. 
At ECHO, we
regularly eat the
leaves and
young shoots of
the plant and
know from
literature that
the purple juice
of the tiny fruits
is sometimes
used for food
coloring. We
knew of no use
for the seed
until Jim
Dressner wrote
to us from
Bangladesh. He
had received
seed from

ECHO and compared our variety to the local Bangladesh
varieties. "In comparison with the local varieties, [ECHO's
variety] is less vigorous, with less overall production and

smaller leaves. The local varieties are much better as a cash
crop, where large periodic harvests are desired. In contrast
to local varieties, [ECHO's variety] blossoms/seeds
continually; as Bengalis enjoy eating the blossoms/seed, this
is a positive point." Dressner also sent us some simple
recipes containing Malabar spinach leaves and seed. Write
to ECHO if you would like copies.

Malabar spinach is a relatively good source of vitamin A,
vitamin C, calcium, and iron, though it has proportionally
less protein than many other leaf vegetables. Harvesting can
begin after the first
month of growth. Two
types of the species
exist, one green-leaved
and the other with a
red tint to the leaves
and stem (sometimes
designated as a
separate species,
Basella rubra).

Top:  Leaves/stem of
ECHO's red type.
Bottom:  Bangladesh
type

Jim sent us seed of a local variety. What a surprise! Its
leaves must be three times as large as any variety we have
seen before. Another major difference is that it produces
many branches at the base. It remains to be seen if it will set
seed at our latitude; perhaps when days become shorter.
Plant Malabar spinach in partial sun. Propagation is done
by seed or stem cuttings. While not a strong climber, the
plant does better with support than when sprawling on the
ground. Sandy loam is reported to be the best soil type for
the plant. If you cannot find seed for Basella alba in your
region and would like a small packet of seed for
experimentation, they are available from ECHO's seedbank.

Trial packets are free to those working with small-scale
farmers in developing countries; others please send
US$2.50 per packet. Specify the variety you would like: 'red
seedy type','common green', or the 'Bangladesh local
variety' (to be sent when/if our plants set seed).

DO VELVET BEAN LEAVES CONTAIN L-DOPA? By
Martin Price. We received two interesting responses to the
article on velvet beans in the last issue of EDN. As you read
in that issue, livestock, especially ruminants, have long
been fed velvet bean leaves.

(For new readers, velvet bean seed contains L-dopa, a
chemical used to treat Parkinson's disease and which can be
harmful to animals in large doses. Even though the bean is
often produced in abundance, it is usually only eaten where
food is exceptionally scarce.)
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Lawrence Gilley in Mozambique wrote to us, wondering
whether velvet bean leaves can be eaten by people.
"Mozambicans regularly eat the leaves of cowpeas, cassava,
sweet potato, amaranth and squash as well as various wild
herbs. If velvet bean leaves...could be consumed and are
palatable, it would be useful to know."

The other interesting response provided the answer. Dr.
Rolf Myhrman of Judson College is doing research on the
problem of L-dopa in velvet bean. He sent us a 1991 article
by Japanese scientists which for the first time analyzed
velvet bean leaves for L-dopa. The answer surprised me.
Leaves and roots contain extraordinarily high amounts of L-
dopa, about 0.5 to 1.5% of the FRESH weight. Dried seed
typically contains 5-7% L-dopa.

An additional surprise to me was that the scientists found
evidence that the L-dopa from velvet bean may inhibit
growth of many weeds. In fact, their primary interest in
looking at velvet beans came from their interest in finding
plants with allelopathic properties (plants that contain
chemicals that hinder growth of other plant species). They
had read that yields of grain crops were increased by
interplanting with velvet bean and that noxious weeds such
as nutsedge (Cyperus spp.) and Imperata cylindrica were
smothered.

Although they did their work on a small laboratory scale
rather than a field study, we can still learn from it. They
measured how long the radicle (root) and hypocotyl (stem)
had grown four days after germination of seed of various
weeds. Some seed had been exposed to extracts from velvet
bean leaves. The extract had no effect on germination or
growth of the hypocotyl, but strongly inhibited growth of
the radicle of the common weeds Cerastium glomeratum,
Spergula arvensis, Linum usitatissimum and Lactuca sativa
(lettuce). It had little effect on plants in the grain and
legume families. Solutions containing the same amount of
L-dopa as the velvet bean extract had the same effect on
radicle growth as the plant extract.

The authors say, "Since fresh velvet bean leaves contain as
much as 1% L-dopa, and velvet bean produces 20-30 tons of
fresh leaves and stems per hectare (8-12 ton/acre), about
200-300 kg (178-267 lbs.) of L-dopa will be produced and
added to the soil per year." That is in addition to the L-dopa
in the roots.

We have assumed that velvet beans controlled weeds by
shading them out with its vigorous growth. Although this
research suggests there may be an element of chemical
control also, Dr. Myhrman points out that we need to find
out how stable the L-dopa is in the soil before we can
estimate how important a part it plays in weed control.
Another question to be answered is whether all varieties of
velvet bean contain as much L-dopa. The Japanese

scientists used a dwarf Brazilian variety that we have never
seen.

We recommend that people NOT eat velvet bean leaves,
both because of their L-dopa content and because we have
never heard of people eating them. L-dopa is not destroyed
by cooking. Dr. Myhrman found that one cup of velvet bean
"coffee" is equivalent to almost half of the initial dosage of
L-dopa used to treat Parkinson's disease. The digestive
system of humans more closely resembles that of pigs than
most other livestock, and pigs do not do well eating velvet
beans (see EDN 56).

We do think it is safe to feed leaves to livestock as described
in the last issue. Why is it not harmful to ruminants, like
cattle and goats? Perhaps the L-dopa is being destroyed by
microorganisms in the rumen. The digestive systems of
chickens and pigs, of course, cannot ferment the leaves, and
these animals do not do well on a velvet bean diet, as
reported in the last EDN.

Rabbits have also successfully been raised on a diet
composed primarily of velvet bean. In Amaranth to Zai
Holes, p. 248, we reported the experience of Kinney
Mitchell in St. Kitts. "Most of our rabbits preferred velvet
beans over other leaves (sweet potato, cow pea, green bean
vines) or pellets, though a few preferred banana leaves. We
never had trouble from rabbits eating velvet bean leaves.
They also ate the vine part." Rabbits too have a section of
the gut where fermentation can take place.

WATER HYACINTH AND ITS USES. By Laura
Meitzner. Fern Yocum with the Mennonite Central
Committee (MCC) in Bangladesh asked about using water
hyacinth as ruminant feed at the small farm level. MCC
uses water hyacinth stems to make handmade paper in rural
women's job creation programs. Fern asked about
nutritional content of the leaves.

The following is taken from the book Water Hyacinth
(1987), by Brij Gopal at the School of Environmental
Studies, Jawaharlal Nehru University, New Mehrauli Road,
New Delhi 110067, India; Elsevier Publs., Science and
Tech. Division, PO Box 330, 1000 AH Amsterdam,
NETHERLANDS. 471 pp. This excellent resource covers
every imaginable issue or idea related to this plant!

A few thoughts collected from this book and others: cattle
and water buffalo will browse water hyacinth leaves when
other feeds are not available. Some countries even cultivate
water hyacinth for its feed uses. It seems to be comparable
to other forage plants in many nutrients. It is high in iron
and sodium. However, it is up to 95% water fresh weight,
has low digestible protein, rapid spoilage, and is costly to
dry.

Because of the high water content, animals may actually
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lose weight eating it, so it is often mixed with paddy straw
and linseed or mustard cake. Major costs are related to
drying/chopping/processing, which are best done at the site
of growth. Making silage of water hyacinth has been tried,
but with little success (low palatability and expensive
above-ground silos).

Feeding results from many countries have shown everything
from moderate to very low palatability. Some milk yields
were increased but the butter was not useable (poor flavor
and consistency). Most animals just maintained or lost
weight on a water hyacinth diet. There are few reports of
toxicity, despite the high content of antinutrients. Nearly
every successful study used dried material (chopped,
pressed, sun-dried). It may be an acceptable feed for pigs
and rabbits but is not suitable for poultry.

Using water hyacinth for compost or fresh as a soil
amendment is also discussed in the book. Positive reports
on composting water hyacith are provided from several
countries, however, some cases showed reduced crop yields,
perhaps due to high KCl content of the compost. One study
cautioned against using water hyacinth compost, as its
carbon to nitrogen ratio may be as high as 35:1. While the
nutrient composition of water hyacinth compost is quite
variable, often imbalanced, it probably merits small-scale
trials.

[Note: I have seen massive-scale vermicomposting of water
weeds in northern Ecuador. Plants were collected from a
lake approximately 2700 m in elevation which catches all
the runoff from excessively-fertilized mountainsides in the
area. I'm not sure which species were growing, but it is
clear that through them farmers were harvesting some of
the wasted fertilizer. The vermicomposting process allowed
them to produce high-quality fertilizer, some of which was
even exported to Colombia for the cut-flower industry,
requiring only about 2-3 months in a cold climate.

Excellent drainage systems would be needed in using any
water weed; I believe the drainage water from these
compost bins was used to irrigate vegetable beds.]

For those of you living in areas where water hyacinth is
plentiful, I highly recommend sudying this book before
experimenting with uses for the plant. It has valuable
informaton and is by far the most comprehensive review I
have seen on the topic.

PLANTS FOR GARDENS AT HIGH ALTITUDES. By
Daniel Sonke. Oregon Exotics Nursery sent us their latest
catalog which has 91 pages of rare fruits, nuts, and
vegetables collected in the Andes, Nepal, and other exotic
locales. Many food plants described in our book Amaranth
to Zai Holes: Ideas for Growing Food Under Difficult
Conditions are available in the catalog, along with many,
many more that I have never encountered before. Ten

varieties of yam (Dioscorea) species are listed; eight
varieties of passionfruit, including the giant Passiflora
quadrangularis; Andean and Asian fruits of all kinds, little
known traditional root crops, nut trees (including tocte or
Juglans neotropica, the Andean walnut now being planted
in Australia and New Zealand), and more. Most of the
plants are sub-tropical, though some are temperate and a
few are tropical.

Note that this is a nursery catalog, not a seed company
catalog. Some species are available as seed, but most species
are shipped as plants and tend to be expensive. Orders
shipped outside the U.S. must be for a minimum of US$100,
and plant and shipping prices increase by 50% for such
orders. Phytosanitary certificates are an additional US$20.
If possible, you may wish to order plants on your next visit
to the U.S.

Catalogs are US$4. Order from Oregon Exotics Nursery,
1065 Messinger Road, Grants Pass, OR 97527, U.S.A.;
telephone: 541-846-7578, fax: 541-846-9488.

CHURCH-RELATED RETIREMENT CENTERS. A
missionary from the United States working in Kenya told us
about this list. He and his wife hoped to move to a church-
related retirement center when they returned to the States,
but their search was at a disadvantage being so far away. He
said that a large U.S. mission agency, TEAM, prepared an
annual list of church-related retirement centers in the
United States with populations of 100 or more. Mr. Rolf
Egeland at TEAM sent us the list of about 600 centers.
They no longer update it, however, so the list we have is a
few years old. Hopefully all of the centers are still there!
The list provids is the name, address, and the
denominational affiliation of each center. If this would help
your planning for your eventual return to the States, write
and ask for "List of Christian Retirement Centers."

EFFECT OF WHAT YOU DRINK ON KIDNEY
STONES. [Excerpted from Science News March 2, 1996].
One in eight North Americans develop kidney stones. A
study at Harvard School of Public Health showed that men
reduced their risk of kidney stones by the following amounts
for each 8 ounces of fluid drunk daily: 4% for water, 10%
for coffee, 14% for tea, 21% for beer and 39% for wine.
Apple and grapefruit juice had the opposite effect,
increasing risk 36% for each 8 ounces drunk. The juice
results surprised the researchers. The effect of coffee and tea
was not attributed to caffeine because the effects of
caffeinated soft drinks were comparable to those of water.

IF YOU MUST SPRINKLE IRRIGATE (EVEN
SLIGHTLY) WITH SALTY WATER... then follow these
recommendations, based on observations at India's Central
Arid Zone Research Institute, to minimize damage to plant
foliage: Apply saline irrigation in heavy, infrequent doses.
Irrigate during the night to minimize evaporation rates.
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And don't irrigate when winds are high, also to reduce
evaporation rates. [Taken from HortIdeas June 1997 based
on Horticultural Abstracts 67(4), 1997, 322.]

TITHONIA WEED--A POTENTIAL GREEN
MANURE CROP By Daniel Sonke. In looking for a green
manure crop, the best plants to try are those especially well
adapted to local climate and soil conditions. In the search
for the ideal crop, it is easy to overlook a potentially useful
class of plants--local weeds. Scientists at the International
Centre for Research in Agroforestry (ICRAF) in Kenya
have recently determined that the weedy shrub Tithonia
diversifolia has potential as a green manure crop.

Farmers collaborating with the ICRAF research project
chopped stems and leaves of shrubs commonly found
growing on the margins of fields and carried them into the
corn fields as a green manure. Three separate experiments
were done.

Experiment 1: Of six species, two of which were
leguminous, Tithonia was found to increase maize yields the
most (43-80%) over a control treatment which received no
fertilizer. The common tropical weed Lantana camara
produced the second-highest yield increases (24-38%),
though many of the farmers "did not apply the prescribed
quantities" of Lantana, possibly due to its thorns. Besides
tithonia and lantana, the six shrub species used as green
manure in the ICRAF trial were Cassia (or Senna)
spectabilis, Calliandra calothyrsus, Grevillea robusta, and
Psidium guajava (guava). The rate of green manure
application in the experiment was 5 t/ha (2 t/acre).

Experiment 2: Green manures of Tithonia and Lantana
were applied at three different rates (5, 10 and 20 t/ha or 2,
4, 8 t/acre) to corn and compared to three rates of
phosphorus fertilizer (12.5, 25, and 50 kg/ha or 11, 22, 44.5
lbs./acre) applied to similar plots. At 5 t/ha, the lowest
application rate, the two green manures both produced
higher yields than the phosphorus-only fertilizer at the
highest rate of application (50 kg/ha). At 5 t/ha, Tithonia
mulch produced significantly higher yields of maize than
Lantana mulch. Higher application rates produced higher
yields of maize for both green manures, but at these rates
there was no significant difference between yields produced
by one versus the other.

Experiment 3: Kenyan farmers in two regions used Tithonia
and Lantana mulches on their farms at the rate of a little
less than 5 t/ha (100 kg/5x5 m plot or 2 t/acre). Both
mulches increased maize yields, but over 95% of the
farmers preferred the Tithonia mulch.

Besides its lack of popularity with farmers, Lantana is toxic
to most grazing animals. In horses it is responsible for
"pinknose," a sensitivity of the skin to the sun caused by
ingesting Lantana. In researching this article, I found an

entire, well-written website on Lantana camara at
http://lutton.kenyon.edu/gambier/httpd/rinehart/home.htm.
The author of the website, Amanda Rinehart, cites several
studies which indicate that Lantana camara is allelopathic
(suppresses growth) to both crops and other weeds.

Tithonia
diversifolia is a
shrub native to
Central America
but which has
become
naturalized in
countries
throughout the
tropics, being
found in Kenya,
India, Ceylon,
Cuba, and
Colombia [Katto
and Salazar, see
below]. We grow
it at ECHO. I
personally have
seen it growing
in Haiti and
Ecuador. A
relative of the sunflower (see photo), this tender shrub
grows from 1.5 m to 4.0 m (5 to 13 ft.) high and nearly as
wide if left uncut. Its bright yellow flower heads are so
ornamental that they are in the background of a postcard
sent to me from Haiti.

At ECHO we occasionally feed our rabbits the leaves of
Tithonia. A paper by Katto and Salazar of the Center for
Investigation in Sustainable Systems of Production
Agriculture (CIPAV) (published in Spanish in Livestock
Research for Rural Development. 6(3), 1995.) reports that it
is used as forage for sheep and guinea pigs as well, with
protein levels of up to 28.5% in the leaves (dry weight). (I
was surprised to read in "ICRAF Updates" on the internet
that Tithonia has "no fodder value.")

ECHO does not carry seed of Tithonia or Lantana, because
of their known weed potential (though relatives of both are
sold as ornamentals in the southern US). However, most
tropical countries likely already have populations of these
plants. A word of caution when evaluating such plants as
green manures: ICRAF has not yet determined if the use of
weeds as green manures would increase local weed
populations in and around farms.

INFORMATION SEARCHES OFFERED IN
TROPICAL FOREST RESEARCH AND
MANAGEMENT. The International Tropical Timber
Organization (ITTO) provides a literature search and
retrieval service for individuals and organizations active in

Tithonia flower and foliage. Photo by
K
Tithonia flower and foliage.  Photo by
Karen Lugtigheid. 
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tropical forest research and management. This service is
only available to people living and working in the tropics.
The literature search uses CAB Abstracts for the years
1984-1992. If you cannot locate the article after reading the
abstracts they will help you find it. You need to write to
ITTO Information Network (ANUTECH Pty. Ltd, Canberra
ACT 0200, Australia) for a form to be used in requesting
the service.

ITTO's newsletter (vol 6, No. 3) had a three page discussion
of how to cause a tree to fall in a particular direction. Eight
different situations are discussed. First, for trees with no
buttresses (swellings of various sorts on the trunk where the
cut is being made), techniques include felling trees with no
lean, felling in the direction of the lean, or felling at 45° or
90° to the direction of the lean. Then the same situations
are discussed for trees with buttresses. Explanations are not
extensive but the diagrams of the cuts are excellent. ECHO
can send overseas members of our network a photocopy of
the article. Others please include a stamped self-addressed
business envelope with your request.

FROM OUR SEEDBANK

KX2 'Ohana': A NEW FORAGE LEUCAENA. The
KX2 'Ohana' leucaena is an interspecific cross of Leucaena
palida K636 and Leucaena leucocephala K8 developed by
the Hawaii Agriculture Research Centre (HARC) for
resistance to the psyllid insect which has hurt leucaena
production in many regions of the world. Compared to
K636, KX2 'Ohana' has superior psyllid resistance and
greater cold tolerance. Whereas K636 only produces well at
sea level, KX2 produced five times more foliage at 850 m
(2800 ft) elevation than K636 grown at sea level. Under
dryland conditions with heavy psyllid infestations, KX2
yielded two times more foliage than K636. Trials in Hawaii
indicate that KX2 can be grazed 5-6 times/year in lowland
tropics, with yields in rainfed environments in Hawaii
ranging from 4-7 t/ha/yr (1.6-2.8 t/acre/yr) in the lowlands
to 2-3.5 t/ha/yr (0.8-1.4t/acre/yr) at higher elevations. If you
would like a small packet of seed for experimentation, they
are available from ECHO's seedbank. Trial packets are free
to those working with small-scale farmers in developing
countries; others please send US$2.50 per packet.

CYBERSPACE

ANIMAL TRACTION IN CYBERSPACE. The
Livestock Research Center for Development has set up an
animal traction discussion group on the internet. To
subscribe, send an e-mail to listserv@listserv.net. Leave the
subject field blank and in the body of the message type
SUBSCRIBE ANIMAL-TRACTION-L. Some of the
organizers are considering setting up a website.

For those who have never been part of an e-mail discussion
group, this is what happens. Whenever you or any other
member wish to send something to the group (information
or a question) you send the message to a computer. It is then
automatically sent to every member. But that also means
that you receive e-mail every time any member in the world
sends a message. Discussion groups can be a great way for
you to be in frequent communication with people of
common interests all over the world. We do have one word
of caution. ECHO is very cautious about joining discussion
groups because we get too much mail. Sometimes a member
is so excited about a large document that he or she sends the
whole thing. That can be a financial problem in countries
where each page downloaded adds to your bill.

BOOKS AND OTHER RESOURCES

BANANAS AND PLANTAINS. (238pp.) This recent CAB
International publication (Number 5 in the Crop Production
Science in Horticulture series) addresses every aspect of
banana and plantain production from breeding of new
varieties to soil preparation, climate requirements,
irrigation, plantation establishment, horticultural practices,
and post-harvest handling. The author, J.C. Robinson of the
Institute for Tropical and Subtropical Crops (Nelspruit,
South Africa), provides scientific basis for production
practices. While the book focuses on commercial banana
production, it could be useful for anyone working with these
plants.

As an example of the practical information found in the
book, we excerpt the following section explaining four
procedures for handling plants after a frost. "The banana
farmer must realize that a minimum of four healthy leaves
is required to fill a young banana bunch. Each plant must
therefore be treated on its merits as follows:  1. A bunch
that is nearly mature when the frost occurs, can be left on
the plant for a week or two since it may fill out enough from
residual reserves...Protection against sunburn may be
necessary.  2. A bunch that is newly emerged or up to 50%
developed when the frost occurred, will not fill enough to
become marketable, therefore it must be removed and the
pseudostem cut off just below the damaged leaf
canopy...This cutting down should be delayed until the
danger of a follow-up frost is averted.  3. A plant that has
not yet flowered should be left until it has produced a
bunch. At flowering, the number of functional leaves
emerging after the frost should be counted. If fewer than
four, the pseudostem should be cut as in (2). If four or more
leaves are produced before flowering, the bunch can be left
to develop [but] will be smaller than normal.  4. A young
plant damaged by frost will continue to grow normally
except that flowering will be delayed compared with an
undamaged plant." (p.57-58.) The attention to differing
practices throughout the world, including the subtropics,
makes the book especially valuable.
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Bananas and Plantains can be ordered from CAB
International (Wallingford, Oxon OX10 8DE, UK;
telephone: +44 (0) 1491 832111, fax: +44 (0) 1491 826090,
e-mail: marketing@cabi.org; or 198 Madison Avenue, New
York, New York 10016-4314, USA; telephone: 1-212-726-
6490, fax: 1-212-686-7993, e-mail: cabi-nao@cabi.org) for
US$40.

TALC (TEACHING AIDS AT LOW COST) sells books,
slides, videos, flannelgraphs, and other education aids for
those involved in health and development, all at discount
rates. A sampling from their catalog includes: Nutrition for
Developing Countries, Where There is No Doctor, Where
There is No Dentist, A Book for Midwives, Reaching Health
for All, Women and HIV/AIDS, Rural Water Supplies and
Sanitation, "Dengue Haemorrhagic Fever" (slide set),
"Malaria Control in Three Communities" (slide set),
"Schistosomiasis and Intestinal Helminths: Microscopic
Diagnosis" (slide set). Almost all of the books cost under
£10.00 (US$16.50); many are under £5.00. A very
reasonably-priced method of buying books from TALC is to
purchase their "library packs" containing several books
related to a particular field (for example, "17 Books for
District Hospitals," which sells for £94 or "14 Books for
Clinics/Health Centres" for £80.00). For a catalog, write to
P.O. Box 49, St. Albans, Herts AL1 STX, UK; telephone:
+44 (0) 1727 853869, fax: +44 (0) 1727 846852. Reviewed
by Daniel Sonke.

WORLD PULSE is a bimonthly newsletter that might be
considered a survey of what God is doing in the world and
through His global church. I have subscribed personally to
this for several years. Its eight pages contain a section of
news in brief from around the world, a similar section on
news from the religious front, and a few feature articles,
interviews and updates on special issues. Editor Jim
Reapsome has agreed to send a complimentary review copy
to any member of ECHO's network. It is published by the
Evangelical Missions Information Service. One year
subscriptions are US$26.95 (US$51.95 airmail). You may
write Jim Reapsome at Pulse, 25 West 560 Geneva Rd., Box
794, Wheaton, IL 60189 USA; phone 630/653-2158, fax
630-653-0520, e-mail: pulsenews@aol.com. Reviewed by
Martin Price.

UPCOMING EVENTS

SEED-SAVING WORKSHOP FOLLOWING ECHO'S
1997 CONFERENCE. In EDN 56 you read about our
upcoming Agricultural Missions Conference to be held
November 4-6, 1997 in Fort Myers, Florida. Here is an
important update: During the conference, Michel Fanton,
the director of the Australian Seed Savers Network, will
speak on establishing community seedbanks and seed
saving. AFTER THE CONFERENCE there will be an
entire workshop on this topic. Fanton has conducted

community seedbank training workshops in several Third
World settings. Community seedbank efforts are important
not only for saving money on seed. They also preserve
important varieties that may become lost if farmers switch
for a few years from traditional varieties to a something new
that is being promoted.

Several other conference speakers have been added since
the last issue. Roy Danforth will talk about how he used
tropical fruit and nut trees to benefit farmers in northern
Zaire and to hopefully slow southern expansion of the
Sahel. He has collected species and superior varieties from
all over the world. Dr. Tracey Henderson, who led an
adaptive research project with Food for the Hungry in
Mozambique, will talk on involving farmers in agriculture
experimentation, insect control using local materials, and
rooftop gardening in Chicago. Mike Sullivan, ECHO's
director for public relations, will conduct three workshop
sessions on basic fundraising, grant writing, and writing
effective newsletters. Three aquaculture experts, Dr. Bill
Deutsch, Dr. David Teichert-Coddington, and Dr. Brian
Duncan, all with Living Waters International and
professors of aquaculture at Auburn University, will make
several presentations. Dr. Deutsch, based on his study of
aquatic ecology and water quality, will discuss indicators of
the health of the land and practical tools that enable
villagers to monitor and understand these principles.
Afternoon workshops will cover fingerling production and
nutrient inputs to small ponds. Dr. Wayne Niles,
missionary to Haiti (and formerly to Africa), will share a
video especially made for the conference to help him
explain what he has learned about starting a successful ox-
power project from scratch.

POLICY ASPECTS OF AGROFORESTRY TREE
GERMPLASM DEMAND AND SUPPLY; October 6-8,
1997; ICRAF House, Nairobi, Kenya. This conference seeks
to bring together "policy makers at regional, national and
local levels, managers of tree seed centres, leaders of
agroforestry NGO's or development projects, donors, and
interested research scientists" for the purpose of discussion
and networking for the development of "sound policies and
frameworks for the tree germplasm subsector." Registration
is US$100. For
registration materials contact Tony Simons (c/o ICRAF,
P.O. Box 30677, Nairobi, KENYA; phone: 254-2-52-1450,
fax: 254-2-521001, e-mail: t.simons@cgnet.com).

INTERNATIONAL CONFERENCE ON
ETHNOVETERINARY MEDICINE: ALTERNATIVES
FOR LIVESTOCK DEVELOPMENT. (Abstracted from
Heifer Project Exchange). The conference will be held in
Pune, India, November 4-6, 1997. Both technical and social
information and field-level development experience will be
shared. Research and field needs will be identified.
Registration $50 for participants from developed countries,
$25 for others. Contact Dr. D.V. Rangnekar, c/o BAIF
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Development Research Foundation, P.O. Box 2030,
Mafatlal Industries Compound, Asarwa, Ahmedabad,
380016, India; fax: 091/79-2123045, e-mail:
BAIF.ahm@lwahm.nandanet.com.

THE ANNUAL CONFERENCE OF THE
INTERNATIONAL SOCIETY FOR TROPICAL
HORTICULTURE will be held September 1-4, 1997 in
Guatemala City. For details write: 3a. Calle 6-11, Zona 9,
Edif. Sanchez Oficina 6-13, Guatemala, C. A. phone
00(502)331-9267; fax: 00(502)332-7306, e-mail:
gremlal@guate.net.

LEUCAENA - ADAPTATION, QUALITY &
FARMING SYSTEMS, 9 - 14 February 1998 in Hanoi,
Vietnam. Conducted by the Vietnam National University,
The University of Queensland, Australia, and ACIAR, this
international workshop will discuss the latest developments
in research on Leucaena germplasm, wood quality, and
forage quality as well as on-farm research and extension.
Registration is estimated at US$100. For further
information contact Dr. R.C. Gutteridge, Department of
Agriculture, University of Queensland, St. Lucia,
Queensland 4072, Australia; telephone: (61) 7-3365-2062,
fax: (61) 7-3365-1188, e-mail:
r.gutteridge@mailbox.uq.edu.au.

FIFTH INTERNATIONAL COURSE ON FODDER
TREE LEGUMES - MULTIPURPOSE SPECIES FOR
AGRICULTURE, 2 November to 11 December 1998 in
Queensland, Australia. "The course will comprise a six
week program of lectures and field visits to commercial
properties and experimental stations" utilizing fodder tree
legumes in tropical and sub-tropical Australia. The total fee,
including travel from Brisbane, transportation while on
tours, food, lodging, course materials, and other costs, is
A$12,000 per participant. For more details contact
FODDER TREE LEGUMES, Course Secretariat,
Department of Agriculture, University of Queensland, St.
Lucia, Queensland 4072, Australia; telephone: (61) 7-3365-
2062, fax: (61) 7-3365-1188, e-mail:
r.gutteridge@mailbox.uq.edu.au.

THIS ISSUE is copyrighted 1997. Subscriptions are US$10 per year (US$5
for students). Persons working with small-scale farmers or urban gardeners in
the third world should request an application for a free subscription. Issues #1-
51 (revised) are available in book form as Amaranth to Zai Holes: Ideas for
Growing Food Under Difficult Conditions. Cost is US$29.95 plus postage in
North America. There is a discount for missionaries and development workers
in developing countries (in the Americas, US$25 includes airmail; in Europe,
Africa, and Asia, US$25 includes surface mail and US$35 includes air mail.)
Issues 52-56 can be purchased for US$8, including postage. ECHO is a
non-profit, Christian organization that helps you help the poor in the third
world to grow food.
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