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PROJECT AREA DESCRIPTION

Guatemala is approximately the same size as the state of Tennessec. There
are 33 volcanoes varying in heights from 1,027 meters (3,363.4124 ft.) to
4,220.36 meters (13,345.1026 ft.) above sea lcvel, the highest point in all of
Central America. There is a six months' dry season (Nov.-April). The rainy
season (May-Oct.) produces 230-5000 milimeters (9-196 inches) of rain usually
related to elevations above sea level.

The small farmers, (iess than 10 hectares) Soil Conservation Highland
Project area varies from 600 meters (1,968.498 feet) to 4220.36 meters (13,845,
1026feet )above sea level.

Even though there is a 6 months' rainy season, only June, July, and August
equal or exceed the evapo-transpiration needs of the crops produced. Corn is
the basic diet with black beans providing the major portion or their protein.
Most of the time the beans and corn are interplanted. Wheat is produced mainly
for a cash crop as the Government has stabilized the price. Some bread is
consumed during the fiestas by the small farmers. Vegetable production is increcas-
ing where terracing and irrigation systems have been constructed. The soils of
Guatemala are divided into nine groups (1), (2), and (3), three of which occur
in the saii conservation project area consisting of 69 different soils (4).
The groups ci Ando soils occur on rolling to hilly uplands on volcanic materials
mostly volcanic ash, in the southern part of the project area. They nave broun
loamy surfaces and brown or yellowish brown sub-soils containing slightly more
clay than the surface soil. They are moderately fertile soils but are deficient
in phosphorus, and some minor elements. Ando soils are subject to tevere erosion
and the unweathered volcanic ash is exposed in many places. Most of the Ando
soils arc forested, some are in pasture, with the balance being used intensively
for cultivated crops of corn, black beans, wacat and very few vegetables.

in the northwest corner of the area on the limestone plains and hills,
the soils are mainly Terra Rossas and Rendzinas. The Terra Rossas are red clays,
whereas the Rendzinas are black or dark brown clays; both are shallou and, in
contrast to like soils in other pa.-ts of the world, both have surfaces high in
organic matter. Throughout the area occupied by these soils are extensive areas
of karst--rugged limestc.oe surfaces generally devoid of soils and sith many sink-
holes, ridges, and peaks. HMost of the Terra Rossas and Rendzinas are forested
or In pasture but wtere depth of soil permits, cultivated crops and coffce are
grown. At least 70% of the area's mountains and stecp slopas are dominantly
Lithosolic soils. These soils have little potential for farming duc to the
shallowness to the underlyir, rock or steepness of slope. The farmers who
live in this area have to cuitivate these steep poor lands to scratch out their
living. Therefore, we as “echnicians have the obligation and responsibility to
show them how to cultivate their steep lands and at the same cimec conrz=rve their
soil and water resources.

WHAT'S THE TRUE PRCRLEM?

Cuatemalan farmers have been exposed to Soil Conscrvatiza measur:s for
many years and maybe for centuries. Why, then haven't th. 'sands of hectarcs
of adequate conservation measures becen installed? Why haven't farmers icarncd
from others who have applied conservation work? (Could it ke, because Lhe -on-
servation practices otfered were desiqned too difficult? Host small farmers
in the highlands cannot read or write. Thercfore when charts, tables or
designs "on pi,or' are presented, a "Mental Block' is. immcdiately formed be-
cause they know that they canmot rcad or undcrstand the designs.
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seIECTIVES:
The main cbjectives of Sl Conservation Project ware:

1. Provide ADEQUATE, SINPLE, EXCELLENT QUALITY, soll! conservation practices
that could be passed on by word of mouth.

2. Vo elimimate runoff, (except the extreme storms).
3. Allow sufficient storage and tims for infiltration to occur.

PROGRAM DEVCLOPHENT

The Covernment of Cuatemala with the help of an USAID loan developed a
Sol! Conservation Program, considering the above objectives. The highlands are
divided into two regions, (see Project Map). Guatemals was to appoint a three-
san 30/ conservation team for each region to set up and operate a pllot soil
conservation project.

The Advisor arrived in Guatemala on January 27, 1977. The first Guatemalan
counterpart employee was not appointed umti! August of 1977. The Advisor was
provided a vehicle to use throughout the projeci. Also gasolinc and maintenance
wes provided, however, many times with great difficulty involving heavy red tape.
The siart of the project was very slow. The first conservation project was
formed and construction began in March of 1978, even though all of the proper
official Government signature approvals were not completed until Hay 19, 1978.

A1) sol) conservaticn project construction had to be completed by June 30,
1978 which was tre latest date that the crops could be planted. Ffor al! prac-
tical purposcs the true soil conservation project work was not able to begin
wunt il November or December of 1978, after the years crops were harvested. In
the meantime, the Guatemalan tears were beginning to take < vape. Many of the
conservation principals were produccd by thit Advisor. Ho.ever, the Guatemalan
technicians did not accent all of th: Advis)r's suggestions sho.n in the paa-
phiet attached. Toge:her the two rejional «ams and the Advisor developed
ADEQUATE, SIMPLE, CXCELLENT QUALITY soil coi servation practices and & program
to fit the neads of the Guatemalan small tan vrs.

Two hundicd thousand (200,000) snall farmers living in the 10.1 million
hectare area (25 million acres) cultivate, by hand, fields with slopes up to
8C%. Various types of land acquisition eventually formed large land holders
on ihe move gentle slopes. This left the steep highland soils for many of
the small farmers who on the sveiage farm less than onc-half of a hectare
{0.46 hectare or 1.15 acres).

The Universal Soil Loss Equition (8) shows that on a given R factor of
20, Sandy clay loam (23 organic matter), 150 foot length of slope occurring
on a 123 slope, corn with the residue removed, spring turn plowed convention-
ally, moderate production continuously fallowed, tilled up and down the slope
produces 6.49 tons per acre (16.03 tons per hectare) soil loss.

The same conditions only increasing the slope to 60% produccs an esti-
asted soil loss of “1.6 tons per acre B04.1 tons per hectare).

tncressing «he R factor to 350 on 1223 slope with all other factors equal
to the above example, produces an estimated 1131.58 tons per acre (180.64 tons
per hectare). MNow :hen only the ilpe is increased to 60% and all other con-
ditions rcoain th, came, it increases the soi! loss 1o 1,445.5 1ons per acre
0.57!.3 tons per hectar Under these kinds of conditions, the Guatemalan
technician's only logica. adcquate clternative is BINCH TERRACLS. The percent
of slope is then 152 reversed back into ihe mountain and the lcnath of the
slope I3 less Lhan two meters. interpelation shows that the. produces a
seximum of 5.16 tons per acie (12.7 tons per hectare). Remea'er thal the
sell movement is only to the back ! the terraces which is less than two
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mstars ssdy. The farmer does mot actually ‘lose this soll from his fleld.
Therefore, he can manage this sol) movement easily.

THE *K18S" METHOD

The highlands' 69 different kinds of soils, 80% slopes and high rate of
Itilteracy forces the team members to adopt the 'KISS Method" (Keep It Simple

sir) to:
* pevelop their conservation planning guidelines;

® Educationsl Program;
® soil Conservation designs, and

® Ingineering equipment.

NELP ESTABLISH PRIORITIES

Almost everyone knows that erosion occurs, BUT HOW HUCH? The soll con-
servation team members use a sprinkler can to sisulate rainfall over a demons-
tration box. Four fields are shown, proped up to a 302 slope. This helps the
farmers establish priorities on the four types of soil concervation measures
shown: bench terraces, contour planting, diversion ditches (Cuatemalan style),
and no ireatment. They can measure and compare:

® The amount of runoff anu

® The amount of soil erosion which occurred as both are collected In four
bottles.

The use of mulch is also ¢zmonstrated on the bench terraces. To date,
terracing has always becn chosen by the farmers as their preferred conserva-
tion practice.

BASIC DATA NEEDED FOK CONSERVATION PLANNING

The proper use of Contour farming is a very easy method which irdicates
WHAT, WHEX, WHERE, and WHICH conservation practices are necessary. Lurtain
crops cultivated in Latin America are hilled uwp {listed) during thc process
of cultivation, fertilization and wzeding. This habit of hilling, somet imes
over 30 cms. in height, provides an excellent opportunity for the farmers
to plant on the contour with very little additional.work. In une or no more
than two yea-s, a small farmer can contour plant all of his cultivatable fields.

. fvery ten meters, @ farmer will mark a contour base line row, using his
A" frame level, across his field. Paralle) to this level base line, he then
plants five paralle! rows up hill and down hill. The unlevel, short rows are
fitted intoc the remaining spaces. The farmers' planting, cultivating and
hilling each row forms many absorption ditches on the contour. Each row is
enl: expscted to handle the rain that falls between each row.

CONTOUR PLANTING

The cortour planting and hitling up practice will eliminate 80-90% of
the erosion occurring on even the very steep volcanic mountainous soils. The
foliowing four factors allow tte hilled-up contour farming practice to effec-
tively control the crosion caueed by water or cause failure:

® infiltration rate of the kind of soil,

* intensity and duration of the rainfall.

® Steepness and length of the slope.

® The Human Factor (the exactness of the level rows and the helght of
the hilling-up process.
&)
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tf sha farmer wili contcur-farm hic zatire farm, he con very casily use
this system as » planning Indicator of where and when to start building his
leve) dench terraces. When the Contour rows begin to fail (break and erode)
due to one or any combination of the four factors mentioned above, then this
is his indicator that a more ade sate consarvation practice is required.

LEVEL BEMCH TERRACES

The farmer, remembering that he must stop the velocity of water and store
the water until It sosks into the soll, knows that he must start constructing
Nis terraces o few rows uphill from where his contour rows have broken during
the heavy rains. This approach provides flexibility and allows the small illij-
terate farme- to adcquately plan high quality bench terraces required for his
farm, only where they are needed.

Svatemalan farmers have proven to thesmselves that level bench terraces
produce the most adequate erosion control and the greatest immediate economic
return on their invested time. In 1978 and 1979, 27h farwers in Region )
tested the production results comparing their traditional farming method
{no ccnservation treatment), with their newly constructed lovel bench terraces.
A fow farmers reported a decrease in production on terrzces. However, the
AVERAGE INCREASE M PRODUCTION, the first year produced immediate economic
returns.

Amazingly, terraced land increased first year harvest yields (planted
on less land). Again, 274 farmers reported that on the average their pro-
duction yields increased in 1979 as follows:

1. Corn: 1413 increase 2.Potatoes: 982 3. Beans: 958 4. Whear BI%

These results were compared with their traditional planting methods during
the same yzar.

Remember that =ach terrace is only asked to absorb all of the rain that
falls on itself. An adequately designed and constructed terrace is exactly
leve) along the front edge of the terrace and the base of the slope. The cul-
tivated bench must be inclined into the mountain enough to store and soak
in the rainfall that lands on each ter7zsce. The asount of unlevelness depends
on the kind of soil. The entire backslope of each terrace must be protccted
by planting grasses, perennial plants, or with a rock wall. See the illus-
tration shown in the attached Soll Conservation Pamphlet. Napierarass (Penni-
setum purpureum) commonly called Herker, Elephant or Carter grass (5) and
(Setaria geniculata) (6) are the major grasscs used from sea level up to
2,200 wmeters (7,217 fe. f.a.5.1). Orchard grass (Dactylis glomerata) a cool-
seaion grass is effective up to the highest cultivatca elevations in Guate-
mala (4,220 mcters ur 13,845 fcet above sea level). Local production rests
show, that ail threc grasses equally produce B-10 tons of forage per bectare.
For the highest protein content, harvest of the grasses occurs b times during
the growing scason (every &5 days). Cattle feed, compost and mulch maierials
comprise the major vses of thesc grusses. Of course any of thc hundreds of
other grasses or parennial) plants that are found in Guatemala, that provide
slope and vegetative barricr protection are acceptable. The Guatemalan farmers
have also devised a mcthod to save the topsoil without double digging, as
chown in the attached pamphlet.

B% 0T POSSIBLE T INCREASE OUR AREA OF PROCUCTIVE LAND?

The Cuatemalans are, in fact, increasing their land arca by means of
terracing. When the slopc.is 303, the farmer incrcases his productive acre-
age by 25%. In other words, for every four hectarcs of bench terraces, the

Y,



farmer constructs, he gains the fifth hectare of land. These terraces require
alsost triple the present labor, but once constructed, maintenance is very
minlmum. Flatter slopes result in less than 252 incressc; however steeper
land when terraced produces more than a 25% increased ares. The reverse of

the throry, A straight line between two pointst is the shortest distance”
produces the increased acreage. GCrasses used for livestock feed or cut for
wuich matcrials are seeded on the steep terrace slopes. The farmer could not
sacrifice any of his land to plant grasses before terracing. VYes, it is true,
that less lond is available for planting the cultivated crops. Also the amount
of seed and fertilizer must be reduced to prevent lodging.

FARMERS MAKE THEIR OWN ENGINEERING LEVEL

Three strong corn stalks, native hemp material used for tying and a rock
are the only materials needed to build an adequate cnginzering level. The team
members teach the farmers how to construct, calibrate and use his level, as
i1lustrated in the Soil Conservation Pamphlet at.ached. Then any farmer can
survey, design, construct by hand, with a large hoe and check his construction
with enough perfection to store and allow sufficient time for infiltration
of the rainfall,

USE OF ORGANIC MATTER

Yropical soils burn up organic matter very rapidly. Decomposition of
organic matter in the tropics, presents a serious problem by tying up the
available plant nutrients, when it is incorporated into the soil. Therefore,
the following is recommended for all crops which will stand mulching:

® Compousting requires too much labor and management. Therefore let's
process plant food an easier way.

® Cather all of the organic myterials that are available and place
them on top of the soil and around the plants, as mulch. The mulch must
be thick enough to prevent weed growth and conserve mnisture. This Method
will prevent the tying up of the available nutrients that are in the soils,
because no interaction takes place.

®* The native earth-worms will come to the moist surface and process
the wet organic matter into rich plant food for the farmer's crops (9).
Charles Darwin identified more than 1600 varieties of earthworms in the
world. (7). '

® Also, the high intensity rains will soak through the mulch and into
the soi! rapidly, without causing erosion.

LONC-TERM RETURNS?

Host people say that "Soil Conservation work takes many years to see
fhe results.” HMaybe the conser-ation measures offered earlier were only
partially cunscrving their soil a3d other resources. Therefore, these

- measures could not produce enough immediate visible results.

At the end of Advisor''s contractusl time, the Cuatemalan Soil Con-
servation 520-T-026 project has successfully bccome a Grass Roots project,
that s froa the smal! farmer upwards clear to the Minister of Agriculture.
The Regional Chiefs are so pleased with the project results that they have
assigned, loancd, and/or trained 35 technicians in Regyior | and 28 techni-
clanc In Region V. Hany of the «wo Regions' 150 Pros=:ar Aaricoias are
tea.ned also, an xrr. in charge of over 100 comilics wha have small and
seme large grovr: of small farmers constructing soil conservation practices
fa the highland: of Guatemsla. More than 550 Cuatemalan farmers constructed
over 230 hectarcs of terraces by hand with a large hoe, in 197y and 1979,

&)



Al) structures withstood the ralny sessn well, which Included four hurricenes
back to back (3] days and nights of constant rain).

SUMMARY

if simple soi) conservation designs can be passed on from farmer to
farmer by word of mouth, the Guatcmalans hope that this conscrvation approach
will spread like a grass fire. Some of the visible results of thc program
to date are:

2 Increasod the farmer's productive area.

&  Introducr.d new crops, grasses, as cattle feed or mulch material.

% Farmsr saved energy by cultivating less land yres.

% Farmer used less fertilizer and seed.

& Increased crop yields substantially .

% Increased the farmers' income.

&  (mproved the structure of ‘the soil

4  Increased retenthn of soil moisture.

& MNelped provide a better ecological balance.

The Guatemalan 520-T-026 Soil Conservation Project's Philosophy,
Methodology, and Soil Lonservation practices recommended for controling
and preserving their nation's soil, water, and other natural resources are
explained and illustrated in their Soil Conservation pamphlet attached.

it Is recommended that this pamphiet be used as a training tool for all
employees of the agencies witkin the agricultura) sector, schools, universi-

ties, etc.
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