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concise, inter~sting abstract not more than 10 ~r cent. of 
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TEfaJCIGA I.PA, liON HU HAS \'OL. II · N•. 2 

A NEW MILLIPED FROM HONDURAS 
H. F. Loomis ' 

In the early summer of I 95B, .\Irs. l'aul II. .-\!..,, 
whose husband was then on tht~ faculty of the EscurL1 ,\,·n 
cola I'anamnicana, Zamorano, Tegucigalpa, I lo11dln :1· . I 
lt'Ctcd three species of millipt•ds at that ~chon! and J,"'' .:. 
sent them to me fDr identification. Two were prc\'io1hh .: 
cribccl species, not before reported from I londur.ls, '' J , I· 
the third proved to be a new and handsome spec in i 1 '· " 

pleasure to name for the colkctnr. 

Orthomorf!llll coarcta/a ( Saussure) 

A malr :tnd t11 o fnn.tlcs of this trcopicopolit<~ll -'l"''if''i 
collecterl in July. 

Orthoporus absconsus Ch;unbcrlin 

A male collcctt~d June 20. 
The holotyp1~ from Costa Rica, and until now thr (lflly 

reported specimen, was ;; broken male of indctcrrnin:ttr' 
length and number of segments. The present male has ti'i 
segments anci is G:i mrn long and 3.5 mm in dialllctrr. Tl"· 
head h:~s thr fine line of the vertex meeting the still finn 
one connectiJ1(; the eyes in a small, roundnl, :~nd qttitr· 
qmngly dt'jXcsscd :~rca; the clypcal region has 'i nr () .1tr""" 
ly impressed, longitudinal ch;mnels of \·arying lcn1:th. I,,, 
dorsum of the posterior subscgrncnts is "rr:J•,, r ihiJ,·d·' 
in and irnrncdiawly behind the trans\'t'ISt' >~ilnh. 

1 1\Tlaml flfi. Flnrldn. 
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Ch.ondrodesmus alleni n. sp. 

Three males and a female collected in July 1958. 

Diagnosis:- This relatively small and broad species is 
the only member of the genus having the dorsum between 
the lateral keels solidly black, or the anterior border of the 
first segment slightly undulated. Swollen second joints of 
the four pairs of legs preceding the male gonopods have 
not been reported for another species. 

Description:- Body widest at second segment, from 5 
to 5.5 mm broad and fron. 3U to 31 mm l•ong. 

Color of dorsum tL · , .. dy black with the lateral ca
rinae outwardly wholl) bnght lemon yellow in the female 
but in the male with the yellow area reduced and extrnding 
obliC]ucly inward and backward from the anterior corner to 
include most of the posterior m< rgin; last segment with 
only the tip yellow; head, antennae, legs and sternal areas 
reddish brown. 

Head with a very strongly depressed median furrow 
extending upward from between the antennae, its upper 
third but faintly impressed across the crest of the vertex. 

First segment (Fig. 1) relatively short and broad, over 
three times as wide as long; anterior margin faintly emar
ginate on each side at a point a third of the way to the 
rather sharp lateral angle; posterior margin with mrdian 
portion broadly and definitely rmarginate, the outer portion 
on each side straight but oblique. 

Second segment with posterior corners less than a right 
angle, those of segment 3 approximately square while those 
of segment 4 are slightly more obtuse and more rounded. 
Segments 3, 4 and 6 usually with a very small tooth at the 
anterior corner of the keels. Segment 18 usually with a 
small angular projection on the posterior margin of the keel 
ncar the produced corner (Fig. 2). Preanal scale similar in 
shape to that of C. singularis Chamb., illustrated in Proc. 
U.S. Nat. ~1us., 18, art. 10, pl. 16, fig. 13,1922, although 
that species differs in other particulars. Pore opening ob
liquely upward from a pronounced <;welling behind the 
middle line on the anterior segments but further h :.,-1, - -
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cnsumg ones. Surface 0f segments coriaceous and \\ ·ll IJ, "1t 
distinct tubercles in transverse rows on the antnior ,, l!,

ments, but toward posterior end of body a rather ddinit<' 
row of small tuhcrclcs may usually be seen ncar the pustu ,,, 
margin, a less distinct row a little in front of it, ;md an 
indefinite row of fewer and still smaller tubercles oon,ider-

ably in front of the second row. 
Shape of gonopods (Fig. 5) typical of the genus ;ttHI 

most closely resembling those of C. granosus (Poe.), ;ts fi~
urcd in the Biologia Ccntntli-Amcricana. 

Secondary sexual charactt:rs of the mak inclt<Ll (\,,. 
process on the coxal joint of the second legs being ;t<:11t·· ,, 
apeX with the opening Oil an oblique inner face (}";I' ·~ 
third joint of !ego. ·I to 7 inclusive with bas:tl h;tlf S\\lJII· 11, ' 

the ventral sic\c (fig. 4) ; second joint of It gs hd,ind 1\1< 

gonopods with a small tooth at apex on ventral side, ''I" 

cially on the posterior half of body. 
Male type and female para type depositctl in the t_;. ~ 

National Museum. 

4 
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A NEW GUIDE TO LAND USE 
PLANNING IN TROPICAL AREAS 

by 

J. R. Hunter 2 

One of the effects of the rapid rise in world population 
has been an attempt by individuals, by governments and by 
organizations of international scope to make better use of 
available agricultural land. This has either taken the form 
of impro~·ing practices in areas already under cultivation or 
by bringing hcretof•orc unuocd land into cultivation. vVhen 
careful thought and planning was given to improving new 
practices or bringing new land into cultivation, a modicum 
of success was guaranteed. Usually, however, the exigencies 
of the market or a particularly attractive practice in an
other country has determined the type of land usc. This 
sometimes led to failure as in the spectacular case of the 
"Gmundnut Scheme" in Africa ( 49). 

A great many Janel use plans have been or arc now 
being made for many parts of the world. An example of 
this is the work of the Regional Meeting on Land Utili
zation in Tropical Areas of Asia and the Far East hdd in 
Nuwara Eliya, Ceylon, in September of 19S 1 ( 24). Quite 
a few plans have been published for areas in Central and 
South America (19, 21, 23, 25, 32, H, 4-S, 46, 4B). Most 
of these plans arc either empirical in nature (mapping of 
actual land usc) or arc based on conditions existing either 
in northwestern Emope or North America. Such plans do 
not always fit the needs of the tropics where we find the 
majority of the so called under-developed or lesser devel
oped nations of the world, where proper land usc is of prime 
im portancc. 

' Approved by the Publlcltt[ons Committee, Inter-American Institute of 
Agricultural Sciences, 'Turria.lbH, COI:lta Rlcn. 

Projf'~t Len..der, Coffee & Cacao Ter~hnlcal Scn•ieC:i lJnit. lrllel'-Amer
kan Im~tllute of Agricullund Scienct~:i. Tun·inlha, Cutil£t Hlr·n 
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In order to make the best usc of the natural cnvi!f•ll 
mcnt, all of its separate yet interlocking factors should lw 
known. \Vhcn the temperature, rainfall, topography, alti
tude, soils and related factors of a given location have bcw 
determined, definite reoommr·ndations can be made as to 
the best type of vegetation to be grown in that area. In hi' 
paper, "The determination of world plant formations f1o111 
simple climatic data", Holdridge ( 13) has one of the most 
exact and complete plans nO\\ in existence for detenninin1:. 
classifying and corrt:lating the plant eoology of the diffcr•·nt 
dry land areas of the \VOrlrl. Holdridge's schnnc of ccolll
gical classification, the key to which is prcscntr·d as Fig111•·, 
I and 2, has been found, among other things, to lw 0111 , "· 

cellent basis for land use planning (20). This g11irk is b.l····d 
upon this classification and is presented with the hope \l<.li 

it can aid in planning the br·st usc of land in other tmp•• .d 
regions, since the so called "Forest Formatiom'' in nd,, 1 

land areas which arc the same as those of this prc.,ent gui,J.-, 
can be put to the same general land use. Only the priw i!'·'l 
"Forest Formations" encountered in the tropics will Ill' 
dealt with. As might be expected, these formations arc .dl 
n:latively close to the lint: where evaporation equals precip
itation (Fig. I) with a tendency, howcvn, lo extend int<l 
those formations where more rain occurs. 

The classification is based upon thr: principle that dif
fcrcnt species of plants have diffcrr·.nt yet definite r'·daphir 
and climatic requirements in which the climatic usu~dh 
overshadows the edaphic, in the broad sense. In tl is casr, 
the climatic factors arc the combination of tcmp/Tatlllr, 
rainfall and evaporation. The knowledge of the ecologir;tl 
factors present in each formation gives us a definite guirk 
to follow in determining what are the best typr:s Q~ J wr· 
to be carried out in underdeveloped areas and whether, in 
the more developed areas, the existing form of land II"' 

should be maintained and encouraged or changed to snJJP' 

more suitable fom1. 
The system is really quite simple yet ingenious. All '1, 11 

is required is temperature and rainfall data. To a. c<'tl." , 
degree, elevation may be substitutt·d for trnlp•·r<~llll•- , i • 
~).Actually, the information contained in a lllllllilt'J • t 

sues of the monthlY IH'\\'slt'ttn "Forus'' t,·l.!) "f tlw :\111•, 
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1can Geographical Socirty is ,ufficient. Issues devoted to 
Nigeria, Angola, Kenya, l:thi,Jpi,t, Colombia, Sierra Lrone, 
The Sudan, I\Lidagascar, CulM .tnd M07ambique all have 
~nough data to make a rough ecological map of the country 
mvolvcd which could then be used as a basis for accurate 
planning. 

This system is more exact and less cumbersome and 
much more easy to work with than the system explained by 
Standley (40) and Popmoe (33) of equating the temper
ature zones of "tierra caliente", "tierra tcmplada" and "tie
rra fria" with wet, semi-arid ami arid rainfall zones. 

The examples prl';,cntcd in thi~ paper arc taken tllu>tly 
from tropic:tl Americ1. This is due priHcipally to the au
thor's familiarity wid• this particular artct but also to the 
fact that maps, La>ect upun Holdridge's cla~sification have 
aln;ady been prqJ""" and published for Costa Rica ( 15), 
Gua trmala ( 18), El Salvador ( 14), Panama ( 1 7), Peru 
( ·13) and parts of V cnezucb ( 16). 

As each formation is a ddinite and distinct ecological 
entity, it will be dealt with separately. It should be under
stood, however, that the litH's of demarcation between these 
various formations arc not strictly exact and that allow
ances must be made for vari;ttions between formations. Fur
thermore, these formations arc based primarily upon cli
matic factors with the rcstdt th~1t considerable varic1tions 
in associations of different typt·., uf v~grtation will be noted 
as the eclaphic factors chang~. ln the sanw formation, clif
fncnt species \\ill be fouml en the ucttn 'oil> than on the 
poorer soils. '"~ yet so little wr,rk has been done in this field 
that a more exact dassilicatiun, based upon the differences 
in the soils cncountcrrd, is nut pn.,siblc at this time. Actual
ly, soil surveys of these tropical areas arc an (~xtrcmcly nec
essary adjunct to a guide such as the prr.srnt one; however, 
as only a few limited areas incluJing Cuba (3), parts of 
Costa Rica ( 8), Puerto Rim ('Hi), thr.: Briti,j, ·,.;est Indies 
( 10) and ot~"l" small sections of f. at in America have actual
ly been completely classified, this will have to await a future 
date. 
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A. SUB ALPINE l ORI\L\TlON 

Moist Paramo: This funn~1tion is fou!Hl thrr>ugL•." 
wholt: Andean chain in South America ahu1T the t ,, 

line (about 3,1J(III meters or JO,UUO feet), llllt ''"]) 111 .. 

litnited areas in ( : .. ntral Amnica. I I makes ''1' .1 g•: 
of the "altiplano'' areas of Ecuador, Peru and Bnli' 1 • 

in Costa Rica, for example, thnc an: only ab<illt I.OIJ•.I 
tares or 0.0~'/r! of the total land ;Hca of tlw CCH!Il(ry. I;, 
average annual J,linfall is between :!:JO and .')I HI nm1 :· .,JI, 
(Ill''-~()") and th1: average annual l<'lnJWI<tllllc' 1 

lll'tiiT!'ll :)"and ()"Centigrade . 
. \ltho11gh thi' formation is found bt·twiTn llw 'I" 

Cancer d!Hl th<' Tropic of C;tprioor n it can n<'t lw c ''" 
cd as L··ing tru)'" "I in any sense front att agr irnltttt.d 
point. It is used ;,[most exclu,ivcly for graztnt;. 

H. ~10NTAJ\'L FOR~lATION 

Wet Forest: This zon1: is restricted tu the ltil!,lt 11""'"' 
areas at elevations ranging between :!,5UIJ ur :!,bUll '''' "·,
(B,250 feet) and tlu: lower limits of the l'{tr.uno forrn.•· ,.., 
It is typified by ;til average annual tcmp•·r;tture ran~· ·.I 
between 6'' and lT C. and an avnage annual rai;lf.d' 
IJCtii'CCJl I,()()() and :z,nuo 111111 ( 40" -- BO''). At <I lv., ,., ' I 

cvation this all1lllllll of rainfall would place tltr r .. ,,. 
in a dryer LJ!'lt Lrn 11 ith the l01n:r temp•:r ;~till<' .. , 
cvation, there is kss n·aporation and thcrdol<' ll ;,1' 
• I 
111 a wet !Jell. l 

The land usc of this belt should be lirnit•·d ~d!W• 
clusivdy to past11rcs and f.orrstry with certain art·,,, "'' 
for rccreational purposes. This latter would indt1de sue:. 
cations as tlw l.utd in the inuncdi;~tc vicinity nf cntain 
cum. which cPuid be made in to na tiona] parks. In ~I,. ·., 
Abies rcligiow and in Guatem;tla, A. guatcmalnnir J.;t<•'· "' 

this formation and as the nantc of A. rclzgio.s,l i1r1plir•., ,,, 
be used for Christmas trccs. According to Holdridg·· ! I
T·Veinmannia pin nata grows well in Central Ame1 j, 1 

least, and is a fair timber species. One of th<· IJ,:rt•·I · 
called jatJl in Costa Rica---Alnus jorullnr•i<. C:l<•'·'~ 11,,, 
out Latin Amnic" in this fnrmation. It d"''' ·'" ··' t·ll '" i 

..... 1 ·~'"'''''11 La Paz and Las YnrH::~' 111 Bcd1., 
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along the highway between Cartage and San Isidro del 
General in Costa Rica. Actually in the latter country it is 
planted in combination with such pastures as orchard grass 
( Dactylis glomerata), Italian ryegrass ( Lolium multiflorum) 
and a number of clovers (Trifolium sp p., Lotus spp. and 
others) ( 1). These grasses benefit not only from the shade 
but also from the nitrogen fixing properties of the Jat'1!. 

In any case both the forests and pastures must be prop
erly managed for otherwise the bamboo (A rundinaria vis
cosa) will quickly dominate the openings in the original for
est cover as I have seen them do in both Bolivia and Costa 
Rica rendering the areas completely worthless. 

It is probably too cold and humid for any form of ag· 
riculture. 

C. LO\VER MONTANE FORMATION 

Savanna or Dry Forest: This zone is found at elevations of 
between 1,500 and 2,500 meters ( 5000 and 8250 feet). 
Rainfall averages between 500 and 1,000 mm (20"- 40") 
per year and the annual average temperatures range be
tween 12° and l8°C. 

This formation has considerable agricultural impor
tance but due to its similarity to tempCJate agriculture, such 
crops as potatoes, wheat, b:.11lcy and corn (maize) being 
grown, no radical changes in usc or management need be 
recommended. 1\l:lny organizations such a' the Rockefeller 
Foundation ( 11) have bern quite succr:ssful in developing 
new varieties of the crops for Latin American conditions 
using recently developed agronomic techniques. Extension 
Services in many countries have been distributing both the 
improved seed thus developed as well as information on 
crop management to the farmers of this area using tech
niques learned first hand f110m the United States Extension 
Services. 

An interesting recent development and one which can 
probably be utilized in other Lower 1v1ontane Dry Forest 
formations has been the planting of Ruralyptus as a timber 
species. This tree, whic't oftrn nerds irrigation in this for
mation to grt started, produc<·s cxtrnnrlv wr·ll ~"'1 : .. •--· 
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used with success for mine timbers in many part.1 of ,<.:..r,lth 
America. 

Moist Forest: This formation is limited to the samr al 
titudinal belt as the Dry Forest formation and has til<' s;IJIH' 

temperature range but receives an average rainfall of be
tween 1,000 and 2,000 mm ('10"- 80") per year. 

In Central America it has been listed as a dairy belt 
( 12). Actually, on the better soils, in addition to permanent 
and cut pastures it is exceptionally well suited to the gro" th 
of certain horticultural crops. Of all of the areas in which 
potatoes are grown, this is probably one of the best due to 
more favorable moisture conditions. In addition to the field 
crops mentioned in the previous formation which will ah• 
do well here, many leafy J,orticultural crops including let
tuce and celery can also be grown with success. 

On the poorer agricultural soils and those where t h•· 
topography is more severe, silviculture should be practicrd. 
At the present time, some of the more progressive farmn' 
in this formation arc combining pasture and forest manag·· 
ment especially in the usc of windbreaks, usually with cipd, 
(Cupressus lusitanica) as well as the Jaul -· pasture t:CJlll 

bination already mentioned under the Montane fonnation. 
Pastures in this formation may include Kikuyu ( Pennisc/wn 
clandestinum), Elephant grass ( Pcnniset um purpurctll!l J. 
Imperial grass (Axon opus .reo pari us) and othns. 1 

II 
li 

. Wet Forest: This zone is similar to the preceding I"" 
w1th respect to the altitude and temperature but feco>iv•·~ 
an average annual rainfall of between 2,000 and i:,f)OO 10111 

80" - 160"). 
This is also a good dairy region and here too pot;w ,..,_ 

oats and a variety of horticultural crops can be gro1u1 '"'. 
'CCssfully. The higher rainfall is a definite <lza11 back f,, 
certain crops, however, as under these conditions of hidz 
moisture there is a corresponding high incidence of ''" h 
diseases as Ph)'lophthora infestans in potatot·s. llrnitl. , , 
such as cauliflower, broccoli and cabbage as well a~ n:k. 1 

and lettuce do very well in this zone. 
These cultivatnJ crops should be limited tu th,· Ill•· • 

lrvclland unk's careful con,cn·atinn rn<'a.,urn .tr(' 'IPJ>I•· ,, 
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Actually, since there are not a great many areas of level 
land in this formation, pastures and forestry oonstitute per
haps the best land usc. The jaul-pasture grass combination 
already spoken of is excellent in this zone as well. A proper 
rotation of these trees can easily be planned so that a sus
tained harvest of the lumber can be attained while main
taining permanent pasture. 

The pasture grasses mentioned as being well adapted 
to the Moist Forest Formation of the Lower Montane for
mation do well here too but more investigations are indi
cated to determine what other species, especiaUy legumes, 
can be utilized. In addition to new varieties, such practices 
as the use of fertilizers are strongly recommended. Almost 
no chemical fertilizers are in usc at present. 

The usc of salt and other mineral nutrients for the cat
tle themselves is n necessary adjunct to good pastures. The 
milk production from land already under cultivation could 
be increased and is highly essential. According to May (25), 
in Costa Rica for example, the average consumption of milk 
per capita per day is only a fifth of a pint as compared to 
a pint in the U. S., and Costa Rica· is considered as having 
a fair dairy industry. Increased production per animal unit 
would also help the individual farmers in their present price 
problems as regards dairy products. 

Wind is often a problem and for this reason the exten
sive use of shelter belts is ad'v'ocated. These belts will not 
only serve to prevent wind damage but also should provide 
a good quantity of posts, poles and lumber. At the present 
time, cipres is being used here as well as in the Moist Forest 
Belt. Introductions of other trees such as Douglas fir ( Pseu
dotsuga taxifolia) and California redwood (Sequoia sem
pervirens) are now in progress and should be continued ar.~d 
augmented. 

In addition to these so called dual purpose trees, a 
number of other .excellent timbers are native to this area 
and their management under forest conditions is recom
mended. The famous oak forests of Costa Rica are found 
here with Quercus oocarpa at the lower edge of the forma
tion and Q. eopeyensis at the top of the belt. Together with 
these arc such other valuable species as llor6n (Conwr r~;,_ 
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ciflora), cedro dulce (Cedrela tonduzii), cas (Pcrsea srhit'
deana) and several species of the Lauraceac family. 

Pastures, forestry and such recreational areas, including 
National Parks, as are deemed advisable to provide for 
recreational facilities for rapidly increasing populations in 
this area, arc also of importance in providing proper watet
shed protection. In areas where a dry season occurs, \VJ tn 
is becoming an increasingly serious problem. As a gH·at deal 
of the water used in industry, for urban usc and for hydro
dcctric power originates in the Lower I\fontanc fonnatiom. 
the land usc of this area should be coordinated to provide 
the best conservation of this resource. Indiscriminate cut
ting and burning of the forests as is typified throughout Cen
tral and South America should be discouraged by whatever 
means possible. There is no doubt that fire is a worthwhile 
tool at times but not in the way it is most often used. Prop
erly managed forests, in which the poorer species arc used 
for charcoal and the better species for lun.~1er, arc recom
mended. 

Rain Forest• This formation, as the three others in the 
Lower Montane belt, is located between 1 ,500 am! 2,500 
meters ( 5000 and 8250 feet), has an average annual tem
perature range of between 12° and 18° C. but receives fa1 
more rain. The average annual rainfall is between 4,000 
and 8,000 mm (160"- 320"). 

Due to this high rainfall, which occurs the year aro~nd, 
and coupled with a topography which is usually quite severe, 
the best land use is in properly managed forests. It is too 
wet, cloudy and cold and the soils too easily leached and 
eroded for any form of agriculture, with the exception of 
pastures, to be recommended. Pastures, which should be 
maintained on the more level or undulating land, may be 
planted to the same species as in the other belts of this for
mation and should be in the least humid areas. 

The previously described formations, although loca tt·d 
in the 'tropics" are quite "temperate" in n:.tture and t('tn 
perate type agricultural systems can be carried out here, 
usually with success. As has been mentioned, it is in thcsr. 
formations that temperate techniC]ues such as tht: organi· 

·· ·- -t A ry,..;...,. •• Jtnr~l Extf'nsion St"n:irro;.;. in rn:ln\..' T ~ttin 
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American countries find their greatest success. It is only 
when we deal with the Sub Tropical and Tropical For
mations that we encounter problem.; which arc essentially 
distinct and different from "temperate type" agriculture. 
The formations which follow arc those which require spe
cial attention for it is here that agricultural planning needs 
a new and different approach. 

D. SUB TROPICAL FORl\IA TION 

Savanna or Dry Forest: This formation is to be found at 
elevations which begin at about 500 or 600 meters on the 
Atlantic slopes and approximately 700 meters on the dryer 
parts of the Pacific slopes of the western hemisphere and 
run up to an elevation of 1500 meters above sea level ( 1700 
to 5000 feet). Temperatures average between 18° and 24° 
C. on an annual basis and the average annual rainfall is 
between 500 and 1,000 mm (:20" - ·HY'). 

For any type of cultivated agriculture, this formation 
often needs some kind of irrigation as is practiced success
fully in certain intermountain valleys in Peru and any For
mation dryer than this one must have irrigation water to 
have any type of agriculture at all outside of very cxtcnsivc 
grazmg. 

In southern l\lcxico, in large areas of Central and 
Southeastern Guatemala and in a small section of north
western Salvador, the Indians have learned to conserve wa
ter and plant with the rains. Their prinrip;d crops arc corn, 
beans and cucurbits chiefly squash and pumpkins. Acoord
ing to Sauer ( 3 7) this has been the type of agricultural 
practice for centuries. It is a kind of tropical dry land farm
ing and is the only type of cultivated agriculture which can 
be carried out unless irrigation water is available. In Africa 
this same type of farming is carried out sucessfully with the 
exception that sorghums (Sorghum vulgare) and millets 
principally Pennisetum typhoideum arc commonly used. 
These twb grasses might well be given further trials in the 
New World. 

Few of the original forests, which were not very pro
dllcti\'c of good timber, remain and outside of the drylanrl 
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type of cultivated agriculture inclicatccl above, the be't ll"' 
of this land is in pasture. 

In many locations attempts arc made to grow roff,.,. 
in this formation. Even in those areas where rainfall ap
proaches 1,000 rnm per year, however, the chid prolllnn 
encountered in coffee cultmc is lack of water. Attempts ;H<' 

made to mulch, shade, plant windbreaks and :,o on L" 1 

there is no escaping the fact that this is not a good fomL• 
tion for the growth of this cl'Op. It is extremely marginal 
and the cultivation of coffee in this formation should lw 
discouraged. Kenya is an excellent cx;m1plc of an area 
where despite good research and energetic attempts to t"'· 
tablish this crop it is usually not <lt all successfull except in 
those areas near Lake Victoria where there is a high enough 
rainfall to throw the area into the follo\\'ing formation. 

A-foist Forest: This formation, which is at the same el
evation and has the same temperature ra,nge as the previott' 
one receives twice as much rainfall. The a\·eraf!;e annual 
rainfall ranges bctwern l ,OOrJ and 2,000 mrn ( ,10" BO";. 
and is usually characterized by a wet and dry season. 

This formation is by all means the best fonnation t"' 
arabica coffee (Coffca arabiw). From a climatic ~talld
point this is true throughm1t tiH' world. Sylvain (·II) hils i11 
dicatcd that the original coffee forests of Ethiopia lie f," 
the most part within this formation. H:::.wever, coffee js '' · 
ommcndcd in this formation only in those areas whcr'( (,,.,, 
-class soils arc to be found. In Central America, fm :'xfnpl<:, 
this would include areas of recent volcanic origin. p·h·:~c 
may be found in the vicinity of David, Panama; Heredia. 
Costa Rica; Santa Ana, El Salvador; and Cuilapa, Cua
tcrnala. However, unckr proper soil management practic,. '· 
one of the most important of which is the usc rJf fcrtilill'i '· 
excellent coffee can be grown in certain other lncaliti<·~ i" 
this formation where the terrain is suitable. The u;.,. of f, 1 

tilizers is aclvocatt·d even on the better soils as 11Til ~:i11. ,. 
results in Costa Rica (31), Hawaii (5) and Brazil ( :'·,, 
have indicated high increases in coffee production fnllowii•..; 
the judicious application of chemical fertilizns. ,\ L11 r ,. 

portion of Honduras is locateri within tlw Sub Tropt• " 
1\loist Forr·st Formation but thl' soils arc "• Jl'H'r th:tt "' ·. 
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cannot be recommended for coffee and can only sustain the 
growth of the slash pine (Pinus oocarpa). However, this is 
not poor land use for this timber not only finds many local 
uses but is being exported to El Salvador. 

Tea is also grown successfully in this formation through
out the world. Brazil, Peru, Bolivia and Guatemala are
countries in the Western Hemisphere \\'hich have tea plan
tations in this formation. 

In addition to tea and arabian coffee, the best use of 
land in the Sub Tropical Moist formation is in intensively 
cultivated horticultural crops such as peanuts, pineapples, 
tobacco, tomatoes, peppers, onions, citrus fruit, mangos, 
avocados and so on. 

All agricultural extension and research in connection 
with this zone should be directed towards the crops indi
cated above. Field and pasture crops can be grown but 
probably will not make as good a n:turn over the long run 
as these horticultural crops. In addition to the pine forests. 
in Honduras forestry is practiced to a degree on all coffee 
farms, as the prunings from the shade trees provide thou
sands of cords of fuel wood annually. However, this is one 
area in which it is not generally recommended as a good 
practice since very few timber types arc encountered here; 
Cipres (Cupressus lusitanica) being probably one of the· 
very best species ( 9). 

One of the major problems for this highly productive· 
zone is that of its high concentration of population. From 
a climatic standpoint people most enjoy living where pre
cipitation equals evaporatinn and the average temperatures 
hover around 20° C. ( 70° F). In Costa Rica approximately 
G5o/o of the people of the country live and work in this for
mation whi<ch contains less than 1 Olfo of the total land area 
of the country. In El Salvador, the figures may be even 
greater. Although coffee, tea and the various horticultural' 
crops indicated r.:quire a great deal of hand labor, the pre
sent pressure upon the land is such that many of the better 
farms, esr,ec_ially in the vicinity of the larger cities and' 
towns are bemg converted into residential areas. This is nat
urally very poor land use and provisions should be made to· 
encourage emigration to other areas as well as to see that 
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future residential areas arc located on the poorer agricul· ' 
tural soils. 

~Yet Forest: Temperatures and dcvations are the samt~ 
.as in the previous two formations. Rainfall ranges bet\' r·•·n 
2,000 and 4,000 mm (80"- 160") yearly. 

With the exception of the fact that this area rec1·i\TS 
a high rainfall, the cropping system on the best soils ( vol
canic) can be similar to that of the Moist Forest Formation. 
For example, the coffee lands on the westem slopes of the 
v>olcanic chain in Guatemala are in this formation. Much 
good coffee is also grown in this zone in Costa Rica and 
Colombia. As the rainfall increases from 2,000 mm to 4,0UO 
mm there is a corresponding need for better soils and a 'Cor
responding need for more conservation work, if agriculture 
is to be properly practiced. In addition, in areas of higher 
humidity, greater attention must be paid to disease contf(Jl 
measures as diseases such as "ojo de gallo" ( Afycena citl~
color) thrive under humid conditions. 

In many countries, particularly Guatemala and Co.,, .. 
Rica, areas within this formati•.m and the Moist Forect f, ,, 
mation as well are planted to sugar ocane. This crop is IH•t 
n:commended here ami should be planted in the Tropical 
Formations which will be discussed later. Despite this stdr
ture, it will of course be grown and will probably replan: 
some coffee due to the present price of that crop, but plam 
:should be made for the future when it will be less econom
ical to grow cane here. These plans should include .the re
placement of cane by certain of the crops mentioned above. 

On the more undulating land, pastures can constitute 
a good la11d usc although they are not strongly advocated. 
In any case they should be fertilized (an extremely limited 
practice at present) with manure or chemical fertilizers a~ 
the soils in this area, subject as they are to high rainfall are 
easily leached and eroded. 

Of all the formations in the Sub Tropical Formatio11, 
this is by all means the best from the standpoint of forest!) 
with many different Lauraceae £pecies growing well. In ad· 
dition, cipres which has bee11 previously mentioned fin<!, 
this a good formiltion for lumber production. 
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Rain Forest: This formation occurs at the same eleva
tions and temperature ranges as the previously mentioned 
formations in the Sub Tropi'Cal belt but the rainfall is be
tween 4,000 and 8,000 mm (160"- 320") per year. 

The studies of Reark ( 34) have shown that the for
mation occurs in Costa Rica although due to lack of suf
ficimt climatological data its boundaries arc not indicated 
on the ecological map. Tosi ( 43) has outlined the areas of 
occurrence in Peru. 

Due to the extremely high rainfall, this zone is quite 
unsuitable for most types of agriculture. Forestry is the best 
land use possibility. 

E. TROPICAL FORMATION 

Savanna or Very Dry Forest: This belt rises from sea lev
el to approximately 700 meters ( 2300 feet) and average an
nual temperatures range above 24° C. It receives between 
500 and 1,000 mm ( 20" - 40") rainfall annually most of 
which usually falls during one period of the year locally 
calle-d "invicrno" or the rainy season. 

Many areas of this fomJation arc be found along the 
Pacific coast of Central and South America particularly in 
Mexico and Peru. It is also to be found in the Yucatan in 
lvfexico, in the southeastern part of Cuba and along the 
north coast of V cnezucla. 

From the stand point of agriculture, the lack of water 
is a decidedly limiting fa<etor. Where river or sub-surface 
water and the desired topography and soils are present, 
irrigated agriculture can be practiced to great advantage; 
the principal crops should be cotton and sugar cane. Usual
ly, however, the pattern is one of extensive grazing, includ
ing the use of sheep and goats which can soon beoome a 
most unpractical form of Janel usc. In lv1exico, the culti
vation of various Agave spp. for their fiber is practiced in 
this formation. In Africa, millets and sorghums, previous! y 
mentioned, grow well when planted with the rains. 

A number of leguminous trees do well in this formation. 
For exa~plc, quite a few varieties of Leucaena glauca arC' 
to be found in the Yucatan alone and the pods and foliag~ 
of this tree provide an excellent forage for cattle (not for 
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horses as it causes their tails to fall out). In other part.s of 
the world, principally Africa, gums and· resins are collected 
from 'Certain leguminous trees of this formation, Gum Ar· 
abic from Acacia Senegal being perhaps the best known. 

. Dry Forest: ~his Tropical formation has all of the phys
Ical charactcnstrcs of the Savanna formation with the ex
ception that it receives more rain. Between 1,000 and 2,000 
mm ( 40" - 80") of rain fall on this formation yearly. 

Large areas of this formation arc to be found in all 
parts of Latin America between the two tropics. The Am
azon basin, usually thought to be one where a very high 
rainfall is encoutercd, a~etually contains large areas of Dry 
Forest in Brazil, Peru, Bolivia and Colombia. 

In Central America most of this formation is to be 
found along the Pacific side and practically all of the IS· 

land of Cuba may be classified as Tropical Dry Forest. 
From an agricultural and economic standpoint, parts 

of this formati-on were formerly limited and isolated by lack 
af transportation. The produce of these areas was citile• 
floated down rivers, as in the 'Case of lumber, carried out 
by pack or else, in the case of cattle - walked out to th·· 
nearest market. For this reason, except in those areas with 
g'Oocl transportation, this formation persists as range coun
try, the Bcni region in Bolivia being an excellcr.t example. 

One might think that, owing to the extended dry ~ca
son encountered within this zone and the multitude of prob
lems which result from this lack of water, the propriet of 
cattle raising in this area be questioned. According t . dr 
Alba ( 6), however, this is one of the best formations to he· 
found in the Tropics for cattle raising. 

The land which is now in pastures is usuall" in st;ch 
grasses as }aragua (llyparrhcTiia rufa), para (Paniwm 
purpurascens) and Guinea grass (Paniwm maximum). The 
management of these pastures is usually quite poor. No fer
tilizers are used, there are seldom the proper number of 
animal units per area; uncontrolled burning is frequent!) 
practiced which has tended to reduce the productivity of 
the land year after year ( 2,4). The proper rotation of pas 
turcs as well as good breeding and management of rattk i, 
seldom practiced, dur: as often W lack of frnCI' a~ to lad. 
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of knowledge. Besides poor range management and poo 
breeding practices, such factors as disease and insect con 
trol, castration, proper calving time, the use of salt anc 
mineral feed supplements arc the exception rather than th: 
rule. The production of beef per animal or per unit area 
is extremely low, principally due to the fact that these more 
modern practi,ccs have not yet been put into general usc. 
Without a doubt, far more cattle could be raised on the 
land now in pasture or range and by the same token, less 
land would be nced0d to produce the same quantity of beef 
now required by the growing population in Latin America. 
Cattle can and should be raised in this zone but the propic
ty of using first class ~oils for pastures is questioned. These 
soils can be used much more p.rofitably in cultivated crops. 

The areas of good level agricultural land with fertile 
soils which can be adapted to the usc of machinery should 
be put to such field crops as corn, cotton, beans, sesam~, 
rice and sugar cane. Sugar cane in this area will produce 
in less than a year and if properly managed will have a 
yield much higher than that now being grown in the up
land areas. Actually the best sugar cane producing area~ 
of the world including parts of Formosa (Taiwan), Hawaii, 
Cuba, the Philippines, Brazil and places such as Santa Cruz 
Bolivia are all within this formation. 

Cucurbits especially watermelons do very well here but 
this is not a good zone for vegetable crops in general. This 
is an excellent area for a number of fruit crops on the other 
hand and Popenoe ( 33) describes a great number which do 
well including Guam1bana (Annona muricata), various 
kinds of citrus (which may have to be irrigated at times), 
Mangos ( M angifera indica), Marafi6n ( Anacardium oc
cidentale) and Papaya (Carica papaya). 

In all areas regardless of the crop, conservation meas
ures including the use of soil building oover crops should be 
used, especially during the dry season when high winds are 
usually prevalent. This and the use of fertilizers should be 
stressed as the land cannot be cropped continually with· 
out d~triment. 

In the more rocky and unlcvel areas a return to for· 
estry is indiJCated. Until they were burned or cut away, the 
forests in this area were the most productive of orccion~ 
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woods in the whole tropics. Prior to exploitation the fol
lowing species 1 .• 1c found in quantity: Caoba (ma.hogarty) 
( Swictcnia humilis), cortcza (Tabcbuia chrysantha), pocho
tc (Bombacopsis quinatum), cenicero (Samanea samrHl), 
cocobolo (Dalbergia retusa), ron-ron (Astronium graven
lens), cristobal ( Platymiscium s p p.), Guanacaste (En In a
lobit1m cyclocarpum) and Primavera (Tabcbuia Donndl
Smithii (Cybistax Donnell-Smithii). Teak (Tcctona gran
dis) which is an introduced species in Latin America ;d'io 
docs well in this formation as might be expected. 

In addition to these forest areas which should h<' mat, 
;,ged for their lumber supply, this zone has long bcl'n a 1 t'<_ 

rcational favorite. Provisions should be made to estahlisl· 
game preserves to satisfy this important need as well as tn 
provide bird and wildlife sanctuaries. 

Durning, which has been mentioned, is quite prevalent 
especially towards the end of the dry season and should 
definitely be limited. Under certain types of land mana~c
mcnt, controlled burning may be considered a good practice 
but unoontrollcd fires ,uc eventually quite detrimental and 
a hazard to game. The regrowth of proper timber species in 
forests adjoining rangeland is also impeded. With a switch 
from extensive pastures to cultivated agriculture, properly 
managed forest land and above all -- well manag~d pa\
tures, this problem may perhaps take care of itself. llnttl 
it is definitely •controlled by proper land usc or by law b trn-
ing will always present a problem. . 

Moist Forest: This fonnation comprises a very lhg• 
portion of Tropical America and provides an important 
challenge to proper development by man. Again this belt 
is to be found from sea level to 600 or 700 meters and has 
an average temperature above 24° C. The average rainfall 
is between 2,000 and 4,000 mm ( 80" - 160") and there 
is a continued tendency towards a tw·o season type of eli
rna te in certain areas but the usual trend is to have ~onw 
rain throughout the year. 

This formation unfortunately is bfing used at the pre,. 
ent time more and more for livestock, at least in the wnt · 
ern hemisphere. In almost all regions, pastures will rrm.1i11 
green the whole year and problems of dry sc·a>nn f,·cdin~ 
,.,.,, thn< 'mn"rPntlv diminatcd. Funhrrrnore it is quite<';!'\ 
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to cut down the forest and plant grass and thus establish a 
farm without worrying about any other type of land prep
aration. The pastures mentioned previously of Imperial 
grass, Guinea grass, Para grass and Tropical Kudzu (Pue
raria phaseoloides) grow here on the better soils but pas
ture management becomes a problem soon after establish
ment, and even on tht> best soils, pastures are hard to main
tain for more than about five years. Due to the high rain
fall the grasses arc usually so succulent that a 'COW will often 
have to consume over 1 00 pounds of grass to take in 30 
pounds of dry matter. In additions, the material taken in is 
usually quite low in protein. This is just not g>ood pasture 
land but too often, however, tht~ "temperate" attitude pre
vails and instead of seeking a different agricultural system 
the usual attempt is to find some form of vegetation that 
will behave in the tropics as an alfalfa-brome grass mixture 
does in the north central part of the United States. This 
was never an area for grasses of the pasture type, for giant 
bamboos which arc also grasses do well here, and it prob
ably never will become one. Research should be directed, 
if the policy is to keep animals in the area, towards finding 
some product or byproduct, cacao pod meal for example 
( 7), which can be used to feed livestock. 

Tree or semi-permanent crops arc strongly recom- · 
mended for this formation. This includes bananas (several 
different varieties of l\fusa), cacao (T heobrorna cacao), co
conuts (Cocos nucifera), abaca (jl.fusa textilis), Hevea rub-· 
ber, African oil palm, (Elaeis guineensis) and such special
ty crops as the breadfruit (A rtocarpus altilis) and the pe
jibaye palm (Guilelma utilis (Bactris utilis). Although 
many attempts have been and still arc being made to grow 
Coffea arabica in this formation it i> definitely marginal for 
this species except on certain excellent soils. The variety 
of coffee which should be grown here is of the "Ro~usta" 
type (C. canephora). In new plantations, these so called 
tree crops can sometimes be intcrcropped with corn, yuca 
or cassava ( Af anihot utili.rsima) or some other root crop 
such M yam ( Dioscorca sp p.), or sweet potatoes (Ipomea 
batata), especially when the tree crop is young. The "mil-

" "I d " f h'f . f . l h pa or a· ang system o a s 1 tmg type o agncu ture as 
long been practiced here but with the exception of areas of 
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high fertility or good soils such as arc to be found along tltr 
banks of rivers, cultivated crops should be discouraged, rx
cept as a temporary intercrop, in favor of a more pcm1a· 
nent agriculture or one in which the "shifting" is well plan· 
ned as in the "Bantu system" (2). In addition, incrcasil~>; 
pormlations will no longer permit the extravagant use t~f 
land which is necessary under the "milpa" system. 

The one cultivated crop which docs well here is rice 
( 29). It is •.he basis of diet for millions of people throughout 
the world who live in this fom1ation particularly in south· 
cast Asia. It is one crop which grows best in water and the 
climate of this formation is particularly favorable. More 
work should be carried on as to the best varieties and man
agement of this crop in all parts of this fom1ation through
out the world. 

In addition to these semi-permanent or tree crops the 
really outstanding product of this region is lumber. For one 
used to temperate forests, the !:(rowth rate of trees in this 
zone borders on the fantastic. Balsa (Ochroma lagopwi c~n 
be harvested five to .six years after the seed gcnninatt";, 
laurel (Cordia alliodora) reaches a profitable diameter m 
between 15 and 20 years (30) and cedro (Cedre/a mcxicn 
na) is almost as quick growing. These, of course, arc sclec · 
ted examples of primarily socoucl growth trees but the v;r 

riety and quality of timber species from the better soils r.•f 
this formation cannot be overlooked. Under proper scit'n
tific management a forest in this region should be able to 
give a yearly financial return equal to or better than flmost 
any other nop. ~ 

The major drawback to this zone is that people in gen
eral clo not care to work and live here. There are a number 
of reasons for this among which is an ingrained idea that 
the region is too wet, hot and unhealthy; there are usuallv 
few means of communications; there arc few schools and 
medical services and few towns of any size where trade and 
recreation can be found. The United Fruit Company ('.'I)\ 
has shown that these disadvantages can be ovcrcmnc. \Vb :; 
the governments of this region are suffkiently intnest•·.\ 
in building up this area to construct roads, schools, mcdi· ;, l 
services and so on the other factors will also be ovrrcomr. 
\Vhen these improvc~ments arc ntadc and when proper tc<h 
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nical services such as those which could be provided by E 
tension Service are keyed to the problems of the area s 
that people will best know how to manage their lands, th 
area should have a promising future. 

Wet Forest: This formation includes those areas at th 
same temperature and elevation belts as before but where 
the rainfall is between 4,000 and 8,000 mm ( 160"- 320") 
annually. 

Because of this amount ,of rainfall at this elevation, for
estry is the best form of land use which can be recommend
ad although the semi-permanent and tree crops such as 
bananas and cacao previously mentioned will do well in 
areas where the rainfall is ncar the 4,000 mm mark. 

Timber growth in this fonnation is as impressive as in 
the previous formation with such trees as the giant ceiba 
(Ceiba pentandra), Cativo (Prioria copaifera) and others 
rising up to 100 feet above the forest floor. Cativo incident
ly is one of the few species which grows in pure stands. It 
is to be found along the banks of rivers in Central America. 
Usually there is a tremendously great variation in the num
ber of different species. This in itself 1s a challenge, how
ever, and more research should be directed towards the 
management and utilization of this type of forest. It is prob
ably best described by Richards (35). 

DISCUSSION AND CONCLUSIONS 

This has been an attempt to describe a relatively sim
ple yet exact method of outlining various ecological forma
tions in the tropics which may then be used in proper plan
ning of the best land use. A completely accurate plan of 
land usc is not possible without an accompanying soil survey 
but since so few arc now in existence this is not possible at 
the present time. As a matter of fact it will probably not 
be possible for some time to come as Kellogg 22) indicates 
that in a detailed soil rna p of the tropics there would be 
more local soil types than in all of the land outside. How
ever fll in any event, even without the accompanying soil sur
vey this scheme is a much more accurate and satisfactory 
basis for planning than is mapping out present uses as is 
advocated by Stamp (37). 
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We should try to learn what does best on the differcril 
soil types in these different forest fonnations and then dircrt 
our efforts towards seeing to it that forests, cultivated agri
culture or pastures, as the case may be, are promoted here. 
This points out the definite importance of soil surveys and 
thcsr should probably be carried out at first with a strong 
basis in pedology rather than from a practical standpoint. 

Another conclusion we may quickly draw is that for
estry is an extremely important part of tropical land-usc. 
At the present time there arc few profesional foresters in 
the tropics who are in a position to carry out the noc~ssary 
research and extension to properly develop (in some casrs 
save) this resource. The obvious answer is for governments 
to formulate active forestry staffs to tackle these problems 
one of the first of which should be a scientific inventory 
based upon forest "associations". 

Finally, if we are to properly develop these really trop
ical areas of the world to their fullest we must direct t h·· 
attention of everyone involved from "temperate" type think
ing to "tropical" type thinking even as to whether pcopl•· 
should live in plantation type <company towns ( 4 7). All ag
ricultural research and extension should try to deal with 
the agriculture in these different fonnations as definite en
tities in themselves and not as some kind of modification uf 
temperate type agriculture or forestry. 

The proper use of this ecological scheme has prO\!C!I t" 
be very aocurate and helpful, when applied ir. ~orne areas 
of Latin America. It is certain that it can be just as ac
curate and helpful throughout the tropics. 

The author wishes to acknowledge the stimulus and 
advice of Dr. L. R. Holdridge in the preparation of thi< 
manuscript. 
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EXTRACTOS DE INFORMES AGROPECUARIOS 
DE LA FAO 

Noticias dcsde Ia Organizaci6n de las Nacioncs Unid,ts 
para Agricultura y Alimentaci6n. FA0/59/3/2191. Repro
ducci6n autorizada. 

REORGANIZACION Y AMPLIACION 
DE LA INDUSTRIA LECHERA 

EN EL SALVADOR 
"Las vacas no habian vista jamas un piso de ccmcnto, 

ni habian probado siquicra los 'Conccntrados, ni habian me
tido Ia cabeza en una cornadiza y, desde fuego, no habian 
sido ordefiadas nunca sin tcner los tcrneros al )ado. S61o dos 
personas habian ordefiado una vaca, e incluso esas dos ea
si se habian olvidado de como se haec. El Director de Ia 
Escuela no pudo cstar prcscntc, de modo que con cl miroo 
del pcr~onal a las vacas y cl de las vacas a todo, no fuc poca 
Ia tarca del expcrto. No hubo ma" rerncdio que mt:ter a 
las vacas en las cornadizas una tras otra enlazandoles los 
cuernos y arrastrandolas a Ia fuerza. Tuve que acahar de 
ordefiar a cada una cuando a ios novicios se lcs cansaban 
los brazos y asimismo oomprobar que se habia sac ado todo 
lo que Ia vaca estaba dispucsta a dar. Sin embargo, despues 
de una semana de practica, el personal aprendi6 a orddiar 

· bastantc bien y las vacas se acostumbraron a !a nueva ruti
na y el nuevo ambicnte. En su mayoria se prestaron a ser 

~ ordefiadas sin estar presentes las crias. Una vez establccida 
suficientcmcnte Ia rutina, se proccd6 a un recuento bactc
riano y el resultado obtcnido fue 1.400 cc., lo que demucstra 
que \Cor un minimo de medios, pero con una verdadera vo
luntad de limpieza no es dificil producir leche sana de bue
na caliclad." 

Esta cita csta tomacla de un informc del Sr. Robnt 
Blodgett, experto americana en cxplotaci6n leclwra fJIIC 

trabaja en El Salvador por cucnta de Ia Organizarion dr 
las Nacioncs Unidas para !a Agricultura y la Alirm:ntaci{m 
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( F AO), con sede en Rom a. Haec referenda a una escuela 
de "corraleros" establecida por el Gobierno de El Salvador 
a solicitud del experto en Ia Estaeion de Experimentacion 
Agricola de lzalco, a! pie del voldm del mismo nombre no 
lejos de Ia frontera con Guatemala. Se construyo un nuevo 
edificio con dormitorios para los "estudiantes". Se organi
zaron tres clases de tcursos: de 8 a 10 dias para criadores 
de ganado, de una semana para asesores agronomicos y 
agentes oficiales de extension y de 3 a 4 semanas para ma
yorales corraleros, que son los que normalmente tienen a 
su cargo Ia inspeccion de ordefno en las granjas lecheras. 
El programa de estuclios para los tres cursos es fundamen
talmente el mismo, pero se imparte con arreglo a! diferente 
nivel intelectual de los cursillistas. 

La instrucci6n de cankter pnktico comprencle cuida
do y m~nipulaci6n del ganado leche11o, higiene de los edi
ficios y del ganado, alimentaeion, ordefio, limpieza y este
rilizaci6n de utensilios, registro leehero, partos, insemina
cion natural y artifical, ensilaje, preparacion de concentra
dos y suministro de picnsos para vacunos. La instruccion 
teorica se orienta a explicar Ia importancia del fomento 
de Ia producci6n Icchcra, exponit~ndose asimismo los me
todos qtie se ensefian en Ia capacitaei6n pnktica; cuidado 
de vacas, toros, vaquillas y tern eros; sintomas de enferme
dad, importaneia de Ia alimenta•ci6n eontrolada, oomposi
cion de los alimentos, efecto de los diversos alimentos en Ia 
composicion de Ia Jeche, alimentos empleados en El Sal
vador, agua y minerales, pastoreo y alimentacion en loca
les cerrados, cria, etc. Como los metodos introducidos por 
el Sr. Blodgett no se habian aplicado nunca en El Salva
dor fuc preciso instruir al personal y a Ia vcz habituar al 
ganado. 

Para prestar mayor intcrcs al cm·so se efe<ctuan pro
yecciones cinematograficas una o dos tardes a Ia semana, 
proyecciones de instrucci6n y esparcimicnto al propio tiem
po. Asimismo se organizan excursioncs y vistas a lugares de 
interes. A final del curso se somete a cada estudiante a un 
examen oral y practico, coll'cediendose un certificado a los 
aprobadd!. Se procura cnaltecer cl prcstigio de estos y de 
Ia Escucla exhibi~ndo tales ccrtificados en las exposiciones 
agricolas. 
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La creaci6n de esta intercsante escucla de corralcros 
ha sido posible gracias a siete aiios de esfuerzos cncamina. 
dos a desarrollar Ia industria !C'Chera de El Salvador. 

Basta haec unos cuanbos afios, Ia proclucci6n de lrchc 
rcvestia importancia secundaria en comparaci6n con Ia clr 
cafe, de algod6n, de maiz y de cafia de azucar. De las 
900.000 cabezas de ganado vacuno con que el pais cucnta 
actualmente, unas 200.000 son vacas lecheras que dan un 
rendimiento de unos 2,4 litros diarios por cabeza, o sea unos 
480.000 litros para una poblaci6n de 2.300.000 habitantes. 
La importaci6n de productos lechcros baratos procedentcs 
de excedentes constituy6 un factor adverso para cl fomento 
de Ia explotaci6n lechera hasta que se advirti6 que Ia im
portaci6n de productos cxcedt:ntarios no poflia traducirse 
en una situaci6n estable, sobre todo en vista dd aumcnto 
de Ia poblaci6n, de lo~ pmblcmas monetarios y ·· factor de 
maxima importancia- del impcrativo de un mayor equi
libria de Ia economia agraria. Ello tuvo por consccuctKia 
que el Gobierno trazara un programa de fomcnto de l.t 
producci6n lcchera, programa a >cuya pucsta en practit .. \ 
han contribuido desde 1952 Ia FAO y el UNICEF. Por 
ejemplo, Ia FAO ha facilitado los scrvicios de tm cxpcrto 
americana en economia agricola, el Sr. Fritz Loenholdt, y 
los de un experto dancs en organizaci6n de cooprrativas lc
cheras, cl Sr. Holmer Bendixen. 

El primer experto destacado a El Salvador por Ia F AO 
fue el Sr. K.K . .Jensen, tccnico danes 11ue efectu6 cxtrnsas 
efllcuestas sabre Ia producci6n lechera en cl pais y cuadyuv6 
a establecer una cooperativa de procluctores de leche en l:t 
zona de San Miguel. Esta cooperativa suministra Ia lechc 
destinada a Ia central de pastcurizaci6n y leche en poh-o 
que se construy6 en Ia ciudad con Ia ayuda econ6mica d.J 
UNICEF. 

Se concedieron br:ocas a tccnicos Iccheros local~s p~n" 
efectuar estudios en Nicaragua, Costa Rica, Europa y ],,,, 
Estados Unidos, a fin de que el proyecto constituyera un 
exito 

El Dr. A. E. Charpentier, tccnico finlandcs, ;ustitll) {J 

a! Sr. Jensen en 1955, atcndicndo principalrnent<~ ;, prnblr-
mas rrlativos a! rnejorarnicnto genctico del gan;Hln Jr·,he 
ro y a Ia produccion de lechc de calidad supni<>r. Did,n 
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cxperto no tarcl6 en advertir que cl exito de Ia industria 
lechera salvadorena dcpendia en gran medida de que pu
diera contarse con peones de granja lcchera conveniente· 
mente capacitados, por lo que se declic6 especialmente a 
campanas educativas entre los productorcs y el personal 
de vaquerias. El Sr. Blodgett le sustituy6 en 1957, prosi
guiendo los trabajos teon arrcglo a iguales directrices. El Sr. 
BLodgett efectu6 visitas a pueblos de Ia zona de San Mi
guel, realizando demostraciom:s sobre buenas practicas de 
ordeiio, dando confcrcncias sobre construcci6n de silos, sa
bre practicas de alimentaci6n y ordenaci6n, etc. Este tipo 
de labor de extension se vio coronado por el exito en algu
nos casas. Por ejemplo, en un pueblo llamado Texistape
que, los productores dccidicron organizar un concurw de 
ordefio como una de las atraccioncs de Ia feria regional. 
La puntuaci6n de los participantes se basaba en Ia limpie
za del ordefiador, Ia limpieza de Ia ubre de Ia vaca, el 
tiempo de ordcfio, cl caracter completo de este y Ia falta 
de sedimentos en el filtro de algod6n despues de colar Ia 
Jcche. 

Sin embargo, el Sr. Blodgett opin6 que se imponla or
ganizar sistematicamcnte Ia capacitaci6n de peones de 
granja, lo cualllev6 a! establc'Cimicnto de Ia escuela de lzal-
co. 

Para mejorar aun mas Ia labor que ha venido reali
zanclo. cl Sr. Blodgett coopera actualmcntc con productores 
progresivos en el empefio de convertir sus cxplotaciones en 
modelos en que otros puedan inspirarse. En Ia primera 
granja en que llev6 a cabo cste tipo de actividades, se sa
crificaron nucve temeros y unas cuantas terneras achapa
rrados. AI resto del temcraje se le ensefi6 a abrebarse en 
cubos, instruyendose a los corraleros sobre el modo de 
adiestrar a los temeros. Se administraron conccntrados y 
forraje picado a los animales, sc proccdi6 a lavar las ubres 
antes del ordefio y ensen6 a los oorralcros a lavar los uten
silios manejados. Todo esto tuvo por consccuencia que Ia 
producci6n rcsul tara casi duplicada. Extraordinariamente 
satisfecho de los resultados, el propietario se encarg6 de 
hacer publrcidad de Ia labor llevada a cabo, lo que tuvo 
par consecucncia que se rccibieran muchas solicitudes de 
ascsoramiento y ayuda analogos. El Sr. Blodgett se dedica 
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actualmente a reorganizar otras diversas gr:mjas sitas en 
zonas distintas. En Ia granja reorganizada se celebran jor
nadas de demostraciones practicas, invit!indose a los agri
cultores de los alrededores a comprobar los resultados ob
tenidos y al propietario a explicar los aspectos econ6micos 
de Ia rcorganizaci6n. 

A parte de las divcrsas fases del programa ya rncncio
nadas, se ha rcalizado una gran labor para deterrninar Ia 
raza de ganado vacuno que mejor se adapta a las ITlndicio
nes rcinantes en El Salvador. El ganado criollo local es 
mestizo de ganado vacuno importado. La producci6n le
chera del ganado criollo es baja, pero en cambio han dcs
arrollado una resistencia elevadisima a las dcsfavorables 
condiciones impcrantcs en el pais. 

Desdc que el Gobierno comcnz6 a fomentar Ia indus
tria lcchera del pais, sc ha rcgistrado una tcndcncia a im
portar ganado lechero, pero hasta que los agricultorcs 
aprendan practicas de alimentaci6n y ordenaci6n perfcc
cionadas malgastan su dinero a raz6n de 800 a 1.000 d6-
lares por vaca. 

Encucstas cfcctuadas por cspccialistas han conducido a 
Ia conclusi6n de que como cl ganado criJollo sc ha adaptaclo 
al forraje de calidad inferior durante siglos de selccci6n 
natural, puede producir tanta lcche como los animalcs im
portados si cs objcto de Ia alimentaci6n conveniente. Los 
expcrtos de Ia FAO creen que las razas mestizas con un mi
nima de tres octavos de sangre crivlla scdm a Ia larga las 
mas aptas para el mejoramiento de la industria lechera de 
El Salvador. 

LABORATORIO MUNDIAL DE CONSULTA 
SOBRE LA FIEBRE AFTOSA 

Se ha dado un paso mas en Ia lucha contra Ia ficbre 
aftosa con Ia creaci6n de un Laboratorio Mundial de Con
sulta en el Ir..stituto de Investigaciones (Vircsis Animales) 
de Pirbright, Surrey, lnglaterra, oomo resultado de nego
ciaciones entre el Gobierno del Reino lJnido y Ia Organi7.a
ci6n de las Naciones Unidas para Ia Agricultura y Ia Ali
mentaci6n (FAO). Durante algunos afios, cl Instituto de 
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Pirbright ha sido una gran ayuda para muchos pafses a! 
examinar mater:aJ procedente de focos de ficbre aftosa, con 
cl fin de determinar los tipos de virus que se presentim en 
eUos. Fruto de esta labor ha sido el descubrimiento de cua
tro tipos de virus diferentes ·de los encontrados en Europa. 
Con Ia asistencia de Ia FAO, sc van a adoptar disposidones 
para que los trabajos del Pirbright sean ahora extensivos a 
tantos paises del mundo entero como sea posib!e. Ello con
ducin't a Ia obtenci6n de datos mas precisos sobre los facto
res relativos a Ia propagaci6n de Ia cnfermcdad y a Ia dis
tribuci6n de los distintos tipos de virus. Tambien existe Ia 
posibilidad de descubrir otros ti pos desconocidos hast a aha
ra. Ademas de Ia aplicaci6n de los principios generales que 
en Ia lucha contra las enfermedades infecciosas se ponen en 
practica, !a vacuna antiaftosa ocupa un importante Iugar 
en muchas partes del mundo. Por ser varios los tipos de vi
nts, tienen que emplearse vacunas preparada con el tipo o 
tipos pr~dominantes en una comai'Ca, as! que es necesario 
conoeer esos tipos predominantcs. No se pretende que, en 
virtud de estas disposiciones tengan que emprenderse en 
Pirbright analisis rutinarios del material procedente de los 
paises europcos. Europa dispone ya de facilida·des para e!lo. 
E! Instituto de Pirbright, sin embargo, prestara toda Ia ayu
da posible cuando surjan dificultades. 

Tambicn se encargara este establecimiento del examcn 
y clasificaci6n de los tipos y subtipos de virus, 'COn objeto, en 
definitiva, de formar una colccci6n de todos los subtipos 
confinnados, y de preparar un cata!ogo que ira en aumento 
a medida que sc dcscubran nuevas ccpas. Peri6dicamente 
se emitiran informes sobrc Ia situaci6n mundial a traves de 
Ia FAO. 

COORDINACION INTERNACIONAL CONTRA 
LAS ENFERMEDADES TRANSMITIDAS 

POR GARRAPATAS 

En cstos ultimos anos se han conseguido considcrablcs 
progresos en el conocimiento de las enfermcdades transmi
tidas al ganado por garrapatas. Simuluincamente, <Iadas las 
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mayorcs facilidades del trafico g;madero, los riesgos de pm
pagaci6n de esta plaga o sus vectorcs a los paises hoy excn
tos de ella han aumcntado. De convcrsaciones sostenidas en 
diversas regioncs del mundo con autoridades pertinentes se 
dedujo Ia necesidad de establcx:er consultas intemaciona!es 
en cl campo de Ia ciencia vetcrinaria. Como scde apropiada 
para tales consultas se sena16 a Ia Organizaci6n de las 
N acion<:s Unidas para Ia Agricultura y Ia Alimentaci6n 
( FAO), creada en 194£, con cl preciso objcto de elevar los 
nivclrs de vida y nutrici6n de los pueblos mediante una ma
yor dicacia en Ia produoci6n y distribuci6n de toda clasc 
de articulos agropccuarios y alimenticios. 

Los animates domesticos, en todos los rincones de Ia 
tierra, pagan un oncroso tributo en forma de enfermcdadcs 
que reduccn notablemente cl suministro de protcinas ani
malt.:s, escncialrnentc neccsarias para cl consumo humano. 
AI establecer el programa de trabajo de Ia Organizaoci6n, 
los sctenta y siete Estados JVlicmbros de Ia FAO han con
ferido sicrnpre primordial importancia a Ia lucha contra 
las enfenncdades dt~ los animates. Fiebre aftosa, peste bo
vina, brucclosis, perineumonia contagiosa, neumoenccfalitis 
aviar, porno citar mas, ocupan el primer plano en las tareas 
de Ia FAO. Son muy importantes los resultados oonseguidos 
ya a travcs de Ia cooperaci6n mundial contra estas plagas, 
bajo el patrocinio de Ia FAO y Ia Oficina Intcmacional de 
Epizuotias (OlE). El conocimicnto del importante papel 
que las garrapatas dcscmpeiian como ectoparasitos, particu
larmente en las rcgioncs tropicalcs y subtropicalcs, se rc
monta a Ia Edad Media. Pero fue en el siglo XIX cuando 
sc de9cubri6 que Ia garrapata era c1 posible agente transmi
sar de una gran variedad de enfermeclades vir6ticas, bac
terianas y otras de origcn todavia desconocido. Pcse a los 
extraordinarios PI'Ogresos realizados durante los siete ulti
mos decenios, los estudios sobre Ia transmisi6n bio16gica de 
las enfem1cdarlcs por garrapatas distan mucho de scr com
pletos. 

Con vistas a un libre intercambio de informacion, Ia 
FAO y Ia OlE convocaron una reunion oonjunta sabre Ia 
lll'cha contra las enfermcdadcs transmitidas por garrapatas, 
que se celcbr6 en Ia scclc de Ia pritn(:ra, en Rorna, del :u 
al 27 ·de julio de 19.57. Participaron en esta pri111n;~ rr·u-
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ni6n veterinaries y especialistas de Ia Argentina, Australia, 
Colombia, Corea, Dinamarca, Egipto, Espana, Estaclos Uni
dos de America, Francia, Italia, Libano, Mexico, Nueva 
Zelandia, Pafses Bajos, Reina Unida, Republica Federal 
Alemana, Sudan, Turqula, Uni6n Sudafricana y Yugoesla
via, decidicndo crcar un grupo de expertos e investigadores 
para que asesorase a Ia F AO y !a ayudase en un libre inter
cambia de informacion sabre el problema de las garrapatas 
y las enfermedades transmitidas por las mismas. Este grupo 
csta integrado a1ctualmente por expcrtos de Alemania, Aus
tralia, Estados Unidos de America, Iran, Pmtugal, Reino 
Unido y Union Sudafricana. El primer objetivo asignado a 
los expertos es cl de acumular progresivamente todo genera 
de nuevos descubrimicntos en el campo de dichas enfcrme
dadcs, indicando Ia deficiencia de conocimentos y las po
sibilidades de asistencia en orden a Ia investigaci6n. 

El grupo de expcrtos va a reunirse ahora, por primera 
vez, dmante los dias 24 a 29 de noviernbre de 1958, en cl 
Royal College of Veterinary Surgeons, de Londrcs. La in
formad6n que esta reunion aporte, sera intcgrada en lo que 
podn'i considerarsc como un primer inforrne del n{Jcleo ·de 
Ll!l organismo intcrnacional para eombatir cstas enfermeda
des y luchar por su posible desaparici6n. Se espera que los 
datos puedan scr utilizados para mas adclante con el fin de 
lcvantar un mapamundi de Ia distribuci6n del acaro, que 
sirva a las autoridadcs vetcrinarias a! follnular e implantar 
mcdidas de lucha en el mundo entero. Tambien desempe
fiaria este mapa Ia importantc finalidad de combatir las en
fcrmedades transmitidas par las garrapatas que puedcn 
afectar a! hombre. 

LITERATURA 
Alimentaci6n del ganado en America Latina 

forge de Alba. La Prensa A! Mica Mexicana. Mexico, 1958. 
337 pdginas. · 

Hada" ticrnpo que se hacia sentir, en cl ambiente ga
nadero latinoamericano, Ia ncxcsidad de contar con una 
obra de Nutrici6n Animal que rcflejara nuestra realidad 
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regional y enfocara nuestms problemas desde un angulo real 
y pnictico. Siempre nos hemos vista en Ia nece:-idad de re
solver nuestros casos en base a consultas del ch1sico libro 
de .Morrisson. Ahara, con el texto de de Alba, nos enoon
tramos frcntc a una obra cuyas citas y cjemplos nos rcsultan 
mas familiarcs y cncuadrados dcntro de nuestras posibilida
dcs :wnalcs. 

Nose trata de un libro de Nutrici6n avanzada, dcma· 
>iado profundo y analitico, sino de un texto elemental,, lllll} 

recomcndable para cl csturliante, cl agricultor y todo cl que 
sc inicia en cstas materias. Sin embargo, aun cl mas erudito, 
dcbcria lccrla en detalle, para aprovechar, al maximo, una 
serie de datos recogidos en nuestros paises, con nuestrps fo
rrajes y nucstros propios animates. 

El contenirlo sc cncuentra esquematicamcnte distribui
do. La exposici6n es clarisima y el lenguaje scncillo y pre
ciso. Los rodeos son cxcepcionales y los problemas y las so
luciones se suceden casi inintcrrumpidamente. Los cuadros 
y las fntografias han sido bien sclcccionadas y cxprcsan, fea
cicntcmcntc, las bondadcs didacticas del autor. 

Quicn busquc muchos datos y explicaciones de tipo fi 
siol6gico o fisiopatol6gico de los problemas nutriocionalcs, nn 
los cncontrara, ya que no es csta Ia finalidad del libro qur 

. nos ocupa. Si juzgamos Ia obra (lcsde un pur.to de vista cs
trictamente cientifico, de conocimientos dcmasiado profun
dos sobre Ia materia, nos parecera bastante elemental y que 
no tcndria otro mcrito que Ia cita de casos regionales lati
noamencanos. 

La bibliografia de los cscasos tral?ajos efectuados en 
Hispano America, es bastante completa y nos permite com
probar, con vcrdadero desaliento, los contados imentos que 
nucstros especialistas han realizado para tratar de cxmocer, 
un poco mas a fondo, nuestros propios problemas. Este libro 
invita a meditar un poco sobre lo que nos queda por hacer. 
La producci6n de forrajes, sus analisis quimicos en los dis
tintos perlodos de ICfccimiento, cultivo, rendimicnto, diges
tibilidad, palatibilidad, etc., son, necesariamente, diferentrs 
de los de USA y si bien, considcrar los val ores norteamerica
nos cs mucho mejor que ignorarlos, scria mucho mas vcnta
joso para nnsotros, contar con nucstras propias tahlas. Si 
despucs rcsulta que los valorcs obtcnidos, en nuc,tt ·' pro-



80 CEIDA VoL. 8 

pias experiencias, son muy scmejantes a los de USA, tanto 
mejor, pcro, en toclo caso, estarcmos mas tranquilos y segu
ros y no pensaremos que a Io mejor nos estarnos engaiiando 
a nosotros rnismos. 

Los bencficios a obtener, de cualquier trabajo experi
mental sobre Ia materia, esta a Ia vista. Es inconcebible co
mo, a pesar de sospecharse Ia existenda de numerosas areas 
deficientes en algunos elementos minerales, especialrnente 
f6sforo, es poco lo que se ha hecho o publicado, que en rea
lidad viene a ser lo misrno. Debemos aurnentar el trabajo 
experimental y las publicaciones de sus resultados. A este 
respecto hay que evitar Ia falsa moclestia que nos es tan 
comun. Creemos que, aunque las conclusioncs nos parezcan 
modestas, dcben ser publicadas, por supuesto que siempre 
que se trate de un trabajo seriamente planeado y ejecuta
do. El problema del finamciamiento experi!nental debe ser 
solucionado, hasta donde sea posible, en base a! trabajo en 
las propias fincas de agricultores cuidadosamentc seleccio
nados y que tengan especial interes en el problema a estu
diarse. Si cada pais intensificara un poco este tipo de inves
tigaci6n, ganarlamos todos y ya no tcndriamos que actuar, 
tan a ciegas, en nuestros problemas de Alimentaci6n del 
ganado. Este es el gran merito de Ia obra de de Alba. Ha 
recogido Ia escasa y dispersa bibliografia que existe en La
tinoamerica y Ia ha disectado, extrayendo Ia medula de to
do lo que interesa. De Alba no cansa, no desmenuza inne
cesariamente, no pretende dar una scnsaci6n de erudici6n 
snobista, tan comun en algunos investigadores y trata de 
poner, conceptos fundamentales de Alimentaei6n, al alcan
ce de toda persona con intercs en Ia materia. 

El Capitulo Primero trata de los forrajes, en general, 
y los divide en voluminosos o tosoos y concentrados. Habla 
de los nutricntes, que estos contienen. Es una exposici6n 
elemental, con una buena dcscripci6n del amilisis qulmico 
de los forrajes, que sucle confundir a nuestros ganaderos. 
Haec hincapie en Ia importancia de Ia calidad de Ia protei
na para los monogastricos y de su importancia relativa en 
cl caso de los rumiantes. Hay numerosas comparadones con 
f orr a j cs Ia tinoamericil nos. 

En el Capltuto '-'Lt>u.Jdo aparecen conccptos simples y 
claros sabre Ia funci6n e importancia de los minerales. En-
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contramos buenas tablas sabre el contenido mineral de nues
tros forrajes. Sc haec mcnci6n de areas deficientes en Ame
rica Latina, espe;::ialmente respecto a f6sforo. Tambien.en
contramos interesantcs consideraciones sabre ronas dcficien
tcs cu elementos menores. Luego figuran conceptos genera
les sobre las diversas vitaminas. 

El Capitulo Tercero versa sabre digcstibilidad y rac;:io
nes balanceadas. Encontramos explicaciones simples e im
pccables de oonceptos basicos de digestibilidad, coeficientc 
de digestibiliclad y su importancia para las diversas cspecies 
animales. Aparccen las nom1as de alimentaci6n, basadas en 
Ia cantidad tc6rica de materia scca, proteina digestible :v 
elementos nutritivos digestiblcs totales, para mantenirnicnto 
y producci6n. Encontramos metodos faciles y praocticos pa
ra balancear una raci6n. 

El Capitulo Cuarto habla de los forrajes tosoos y de 
su gran importancia en Ia alimcntaci6n del ganado. Se ha
cen consideraciones sabre el valor relativo de las tablas, 
debido a las grandcs variacioncs entre planta y planta, cdad 
de las mismas, cpoca del afio en que se efectue el analisis, 
f crtilidad del suelo, abonaduras, etoc. Sc analizan las ven· 
tajas de usar fcrtilizantes. Enoontramos valiosos datos sobre 
los pastas de corte, ensilajes, henos, etc. 

En el Capitulo Quinto se trata de las pradcras, de Ia 
importaneia de Ia especie botanica prcdominantc en ella, 
y de las varicdades cxistcntcs en America Latina. Hay datos 
sobrc manejo y mcjoramiento de empastadas, rotaci6n del 
ganado, renovaci6n de praderas, etc. En este capitulo apa
rcce un cuadi'O, bastante completo, con las 'Caracteristicas 
de algunas gramineas y leguminosas comunes en Latino 
America, rdcrentes a su adaptabilidad y usos principales 
c:omo forrajes. Aparccen datos respccto a su nombre cien· 
tifico y comun, tipo de crecimiento, adaptabilidad al dima, 
uso, tipo de reproducci6n, altura normal, etc. 

El Capitulo Scxto versa sabre Ia alimentaci6n pdictica 
del ganado lechero, y en el que se analiza cl problema de 
las fluctuaciones estacionales de prod~Kci6n, dr:bido a las 
variacioncs ciclicas de los rendimicnto~ forrajeros y crnno 
c1 :.Jgricultor debe corregir cstas deficicncias pcri6rlic1s. En· 
contramos una buena tabla para dcterminar el porct'nt:~jo: 
de protdna en el •concrntrado, para suplcmentar una ra-
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cion de diferentes forrajes toscos. Aparecen difcrentes mez
clas de concentrados con varios porcentajcs de proteina pa
ra diversos casas. Se habla del agua y de su importancia en 
Ia producci6n de Ieche. Siguc, a continuaci6n, una des
cripci6n general de diversas experiencias con forrajes y con
centrados comunes en America Latina, para dctcrminar 
aqucllos mas recomendablcs por su rendimiento, digestibi
lidad, palatibilidad, etc. 

En el Capitulo Septima sc trata de Ia alimcntaci6n del 
ganado lochero en crecimicnto. Se insiste en Ia importan
cia de criar los reemplazos en Ia pt'opia finca. Encontramos 
una tabla sabre los aumentos diarios de peso satisfactorios 
para las diversas razas y los requerimientos nutritivos de 
los animales de diversos pesos, expresados en protcina di
gestible y elementos nutritivos digestiblcs totales. Aparoce, 
luego, una buena descripci6n de los diferentes metodos de 
crianza de tcrneras, en las difercntes situaciones que suelen 
prescntarse en nucstros paises. 

El Capitulo Octavo conticne buenas practicas en Ia 
alimentaci6n del ganado pofl(:ino, insistiendo en Ia neccsi
dad de una raci6n bien balanccada, calidad de Ia proteina, 
vitaminas, etc. Encontramos datos valiosos de c6mo corrc
gir las deficiencias de los granos mas usados en America 
Latina, especialmeth._ ... diz. 

El Capitulo Novena versa sobrc Ia alimentaci6n prac
ti~a de ovinos y caprinos, con los requerimientos nutritivos, 
cngorde de corderos, influencia de Ia alimentaci6n sabre Ia 
producci6n de corderos y de lana, etc. 

En el Capitulo Dccimo encontramos interesantes con
~ideraciones sobre Ia alimentaci6n del ganado de ~arne y 
de las Iimitaciones de esta industria frcnte a divcrsos am
bientcs. Para cada caso se hacen las recomcndaciones rcs
pectivas. 

La alimentaci6n pr:lctica de animales de trabajo, tan 
importantes en nuestro media, es el tcma del Capitulo On
'Ccavo. Este solo tema sirvc para dar una idea de las bon
clades praeticas de Ia obra. 

La parte descriptiva se cierra con !a prcscntaci6n del 
Capitulo Doceavd, que trata de conceptos basicos sabre Ia 
alimentaci6n de las aves de corral, ICon los requcrimientos 
nroteir.o."\_ vit~mlnirn~ v m;nf'r!=llf'o.;: v rlP rllmn '-.11n1;r)r.~;: 
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En el Apendice encontramos diversos cuadros sobre Ia 
composici6n de alimentos para el ganado, en relaci6n con su 
contenido de materia seca, proteina digestible, elementos 
presentar dos oolumnas, una para el nombre cientifico y otra 
para cl comun, de los diversos forrajes, asi como el origen 
de la obtenci6n de los datos, nos parece excelente. 

Cierra ellibro, una lista con diversos forrajes, comunes 
en Latino Ameri.ca, y sus nombres en Castellano, Ingles y 
Portugues. 

Para terminar, podemos concluir, que este libro repre
nutritivos digestibles totales y minerales. La innovaci6n de 
scnta un valioso aportc latinoamericano que ayudara a 
comprcnder mcjor nuestros propios problemas en Ia alimen
taci6n del ganado y a orientar nuestro trabajo futuro en 
este importante campo de la Ganaderia. 

Miguel AnRcl Rojar 




