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RESUMO.

O ealor nutritive baixo das pastagems nativar linita a produgio de gado 1o estado
do Rio Grande do Sul, Brasil. Resultados de pesquisas sealizadas em ontras dreas tropicals
temmortvado gue a prodngio de pado anmenta e apresenta menor variagio guando os
animais sdo mantidos em pastagems nativas melthoradar pela introdungio de novar espécies
O walor nutvitive das pastagems depende da ingestio voluntiria e da digestibilidade Foram
conduzidos experimentos vom ovelhas para arvaliagio da ingestdo e digestibilidade de
guatro combinagbes de gramineas e lepnminotar perenes, comportas de erpécies com
polencial para wse no melbovamenio das pasiagenss natniais do Rio Grande do Snl.

Capim de Rbodes (Chloris gayana Kunth) on Pangela (Digitariz decumbens
Stent ). foram cultivadas com desmodinm (Desmodium intortum [wrifl} UrdY on Siratio
(Macroptilium atropurpurcum [D.C ] Urb) nwm Oxisol nar proximidades de Porto
Alegre, Rio Grande do Sul. O feno obtido de nm extudo de manejo ¢ corte de pastagen,
com dnragio de quatro meses, no ana de semeadnra das misturas, foi wsado nos expe-
vimentos de ingestio e digestibilidade. Em consequencia, a quantidade de ingor ern
maior e a de legrminosas mengr do gue serig wos ancs segrintes. Comio erta & wma
condigdo sempre existente dusante o establecimenio, os resultados sde wma boa indivagio
do que pode ser espevado destas misturas yo ano da semeadura.

Com exvegdo do nitregenia, or ceeficientes de dipestibilidade foram mais altos
para @ mistura capint de rhodes-desmodium do que para as owtras misturas. A digesti-
bilidade da wmateria seca (DMS) vavion de 56,2 a 60% da ingestio. A digestibilidade
da materia orginica (DMQ) sofrer variagio de 57,2 a 61,6%. A digestibilidade do
nitrogenio varvion de 59,3 a 67,1%, tendo atingido or valoves miais altos na mistura de
Pangola com Sivatro. A Energia Digestivel (ED) varions de 53,6 a 57,1%.

Ad libitum ingestio de wateria seca varion de 33,1 a 51,8 g/w kg™ e ndo
ertava relacionada com DMS  Ar ovelbas gue receberam a mistura capim de rhodes-
desmodinm obtiveram quantidades suficientes de proteina digestivel (PD) (4,0 g/w
kp?ii) e ED (1252 Kal/kg'7?) para supriv as necessidades de mantenga As ovelbas
que veveberam as ontras mistusas obtiveram suficiente PD {media = 3,9 g/w kg®?s)
para finalidades veprodutivas, mas PD (media == 95,2 keal /kg?75) fol insuficiente pava
a mantenga, Todas as mistnsas aprerentarabel grantidades excessivas de PD em velagio
a ED.

Qs resultados obtidos mostram que, duvante o ano de establecimento, a mistura
capim de rhades-desmodinm satisfaria as necessidades nutritivas de ovelhas, engnanto
que as oufrai misturas testadas naa preencheriam lodes os requerimentos
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litroduction

dustry is based almost entirely on native pastures.
Their low feeding value limits production (3,4).
Studies in other areas of the tropics (2, 10, 11, 12)
have shown that livestock production increases and varies
less when animals graze sown pestures of introduced
plant species. The nutritive value of pasture plants de-
pends on voluntary intake and digestibility Therefore,
information on these aspects of plants potentially useful
for improving pastures in Rio Grande do Sul is im-
portant.
This stady was conducted te evaluate voluntary in-
take and digestibility of four perennial, subtropical,
grass-legume pasture mixtures in Rio Grande do Sul

I N RIQO Grande do Sal, Brazil, the livestock in-

Aaterials and methods

This study was conducted at the Federal University
of Rio Grande do Sul at Porto Alegre The mixtures
were established at a site with an altitude of 335 m,
50 km west of Porto Alegre. The soil was Sio Jero-
nimo sandy clay (Oxisol), which is well-drained and
gently undulating (5). The site had been used only
as mative pasture and had never been plowed.

Annual precipitation near Porto Alegre averages
1,322 mm, with moisture deficiencies usually occurring
during the summer Mean annual temperature is 19.3 C
Mean maximum temperature for the hottest month
(January) is 304 C; mean minimum for the coldest
month (July) is 9 2 C. Several frosts usually occur each
month from May to September (35).

Rhodesgrass { Chloris gayana Kunth) and “Pangola”
digitgrass (Digitaria decumbens Stent ), were grown in
mixtures with desmodium ( Desmodinm intortim [Mill]
Usb) and "Siratro” (Macroptilium atroparparenm [D.
C] Urb), Field plots were arranged as a randomized
complete block, in a splitsplit plot design, replicated
four times Each mixtare was sown in 7 by § m plots,
that were split into 2 by 7 m subplots for cutting treat-
ments A soil test showed that phosphorus (P} level
ments A soil test showed that phosphorus (P) level was
very low at 1.5 to 20 ppm and potassium (K) level
was high at 135 to 175 ppm. Soil pH level was 5.1.
According to soil test recommendations, 3,400 kg/ha
of CaC0, was applied and disced into the soil 3 months
before seeding; 68 8 kg/ha of P were disced into the
soil 1 week before seeding.

Grasses were sown in October 1970 in rows 353
em apart Rhodesgrass was sown at 4 kg/ha, and stolons
{22 cm long) of “Pangola” were planted at 10-cm
depths, 25 c¢m apart Scarified and inoculated legume
seed was broadcast between the rows at rates of 5 and
7 kg/ha for desmodium and 'Siratro’, respectively, and
the soil was compacted with a cultipacker

The mixtures were cut at 3-or 6-week intervals
at- stubble heigihts of 5 or 13 cm A 09 by 6 m
sample area was harvested from the middle of each sub-
plot for yield. The entire amount harvested, except for
a 0.5 kg subsample for chemical analyses and hand
separated for botanical composition determinations, was

dried in a forced-draft dryer at 60-65 C and stored for
intake and digestibility trials with sheep.

Cutting treatments began when rhodesgrass reached
the early heading stage of growth, 9 weeks from seed-
ing date Plots were harvested either six times every 3
weeks or four times every 6 weeks, between 30 Decem
ber 1970 and 8 May 1971, when the first frost of autuma
occurred  Samples from all treatments and harvests
for each mixture were combined to obtain enough
matesial for the intake and digestibility trials. The com-
bined material was chopped with a flail chopper aad
mixed thoroughly to munimize selective feeding.

Three yearting Ideal (a Mering cross also known
as Polworth) wether sheep were used to evaluate each
mixture Four 23-day trials were used Each trial con-
sisted of a 7-day preliminary period, a 7-day intake
measurement period, and a 9-day digestibility-measure-
ment periad

During the preliminary and intake-measarement
periods, animals were kept in individual pens and fed
ad libitum. Enough feed was offered them in two equal
daily feedings so that 100 to 150 g remained in excess
cach day. The amount remaining was removed, weighed,
and discarded daily. At the end of the intake-measu-
rement period, mean daily voluntary consumption was
determined for each animal

During the digestibility-measurement period, ani-
mals were kept in metabolism cages They were given
two daily feedings that together equaled 90 per cent
of their mean daily voluntary consumption Feeding
was restricted to force them to have a more constant
consumption and to reduce selective feeding and the
amount of feed remaining in excess daily Since non-
digested residues of a given meal require about 48
hours to pass through the ruminant digestive tract, feces
were collected oaly during the fast 7 days of the 9-day
period. Urine also was collected only during the ast
7 days. Feces were weighed daily and 20 per cent of
the amount cobtained each day was stored under refri-
geration as one cumulative sample for analyses. The
daily volume of urine produced was measured and 50
per cent of this was acidified with 2 ml of concen-
trated H,SO, per liter and stored under refrigeration as
one cumulative sample for analysis. On the 7th day of
the period, accumulated feed that had been refused was
collected, weighed, pround to pass a 40-mesh screen,
and stored for analyses Subsamples were taken from
the daily feed; this material alzo was ground and stored
for analyses.

Individual body weights were recorded at the beg-
inning and end of the intake measurement period, and
on the 7th day of the digestibility-measurement period,
to determine rate of weight gain or loss Average weight
during the intake-measurement period was used to cal-
culate metabolic body size (W kg™), which was used
to express intake of digestible nutrients

All chemical analyses were conducted with methods
approved by the Association of Official Agricultural
Chemists (1) Gross energy (GE)} of mixtures and
feces was determined with a bomb calorimeter. Crude
protein (CP) was calculated using the factor 6 25 times
Kjeldahl nitrogen (N} concentration.
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Resnits

Table 1 presents the botanical and chemical com-
positions of mixtures fed to sheep The rhodesgrass-
‘Siratro’ mixture had the lowest legume and highest
grass contents Weeds mainly Setaria spp and crabgrass
(Digitaria sanguinalis 1) content of rhodesgrass mix-
tures was nearly 50 per cent less than that of "Pangola”
mixtures. Crude protein concentrations of the mixtures
was in the order of: "Pangola” - "Siratro™ > “Pango-
Ia” - desmodium > rhodesgrass - desmodivm > rho-
desgrass - “Siratro” . Analysis of separate components of
mixtures at each harvest indicated that CP concentra-
tion in “Pangola” (mean over ali harvests = 13 6%)
was consistently greater than that of rhodesgrass (mean
over al] harvests = 13.2%). The CP concentration
in Jegumes was nearly the same (mean over all har-
vests = 2529 Organic matter and GE concentra-
tions were uniform for all mixtures

Table 2 presents the digestibility, voluntary intake,
and N balance data from the trials. Digestibility vahzes
for the rhodesgrass-desmodium mixtuse were higher than
those other mixtures, with the exception of N digesti-
bility Nitrogen digestibility equaled that of rhodes-
grass - "Siratro” and "Pangola’ - desmodium, but was
lower than that of "Pangola” - “Siratro” Dry matter
(DM) intakes ranged from 331 to 518 g/W kpg° 7o
Percentape DP was higher for "Pangola™ - "Siratro™
(11 0%) and “Paagola” - desmodium (9 667) than it
was for rhodesgrass-desmodium (7.9%) and rhodes-
grass - “Sitatro” (7 69¢) . Digestible protein intake was
in the same order as above The DE concentrations

Table 1.-—Botanical and chemical composition of four
pasture mixtures fed to sheep at Porto Ale-
gre, Rio Grande do Sul, Brazil

Component Bnt:lnliL::iE Crud.:: Organic Grass
compuosition® prstein matler enerpy
o i i
by dry wt of DAL of DA | keal/g DAL
Rhodesgrass 67
“Siratro” 12
Weed 21
Mixture 128 90 4 432
Rhodesgrass 56
Desmodium 22
Weed 22
Mixture 131 90 35 428
“Pangoka” 33
“Siratro” 24
Weed 43
Mixture 166 90 5 A4 3
“Pangola” 26
Destmodium 36
Weed 38
Mixture 15 7 912 4 40

*  Avetage aver all cutting trestments and harvests

Table 2 —Digestibility, intake, and N balance of four
pasture mixtures fed to sheep at Porto Ale-
gre, Rio Grande do Sul, Brazil

Mixtures
Assay Rhodes-
conducted Nthodes. sy “"Pangola TPangoia’”
Brass Desmo- Desmo-
T Siteatro” dium “Siratra™ dium

Digestitiility,
% of intabe

Dy matter 57 3% 600 56.5 562

Organic matter 500 616 575 572

Nitrogen 593 602 67§ G669

Grass energy 353 371 536 538
Intake:

Dry Matter,

o/ W kgy 78 331 518 425 458
Digestible

crude protein,

g/ kgo 75 25 10 {8 14
Digestibie

energy,

kealskge 70 739 1252 938 8 0
Nitrogen,
o of intake

Fecal 42 4 398 329 391

Urinary 413 438 401 419

Retention 16 4 164 270 190

*  Tach value is the mean of vajues from three sheep.

wete uniform, at about 2.35 keal/g of DM Intske of
DE was in the order of: rhodesgrass-desmodium >
“Pangola” - desmodium > "Pangola” - "Siratro” >
rhodesgrass - “Sizatro’’. Sheep were in positive IN ba-
lance on all mixtures. They retained more N when fed
“Pangola” mixtures than when fed rhodesgrass mix-
tures

Discussion

Where the only source of feed available for live-
stock is grazed or stored heshage, the pasture must
fulfiil livesteck requiremznts for energy, protein, vi-
tamins, and minerals Under almost all grazing situa-
tions, energy usually becomes the first limiting factor,
and animal needs for other nutrients can be considered
in relation to energy intake Weston and Hogan (13)
have suggested that grazing rumiants, consuming enough
ugh energy for productive purposes, automatically receive
adequate amounts of amino acids. Maintenance requi-
rements of sheep, established by the National Research
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Council {9), ate 119 kecal DE/W kg™ and 238 g
DP/W kg 7% Combining these values gives a ratio of
20 g DP per Mcal DE.

In this study, sheep fed all four pasture mixtures
ate sufficient DP for productive purposes. Only sheep
fed the rhodesgrass-desmodinm mixture, however, also
ate sufficient DF to meet mainfenance rtequirements.
Examination of DP/DE ratios (range = 316-486 g
DP/Mcal DEY indicated that all mixtures contained ex-
cessive DP in relation to DE

Dty matter intake of many temperate grasses is
related closely to energy and DM digestibilities, and
digestibility per 1e has been regarded as an accurate
measurement of feeding value Intake of subtropical
grasses, however, has been found to be pootly related
to digestibility and, consequently, digestibility alone is
not 1 good indicator of the feeding value of subtropical
forages (8)

In this study, intake also was found to be poorly
related to digestibility As is evident in Table 2, “Sira-
tro” mixtares, and particularly the one with rhodesgrass,
had DM intakes lower than those of other mixtures,
whereas energy and organic matter digestibilities were
similar o those of other mixtures. According to Mil-
ford wnd Minson (8), intake of subtropical grasses
decreases when DP concentration of forage is below
7 per cent, because of depression of bacterial activity
in the rumen by lacdk of N This would not appear to
be the reason for the extremely low intake of rhod-
esgrass-''Sirateo”, which had a CP concenteation of
12.8 pet cent. The low intake may have bzen due to 2
problem of palatability, since the mixture was composed
mainly of rhodesgrass (6764 ), with 21 per cent weeds
and only 12 per cent legume Diy matter intake of the
mixtare was similar to that obtained by Milford and
Minson (8) for rhodesgiass ¢v. ‘Samford’ in Queens-
land, Australia The low intake of "Pangola”-"Siratro”
also cannot be accounted for by a low CP percentage,
because it contained more CP than the other mixtures.
This mixture had & more favorable balance of grass
(3392) and legume (24%), bw weed content was
higt (43%), indicating that a problem of palatability
may have existed

From digestibility trials with sheep in Queensland,
Australia, Milford (6) reported that subtropical grasses
cannot be evaluated using feeding standards for tem-
perate forages The crude fiber fraction was found to
be highly digestible in comparison with other proximate
constituents, and it was not related to nutritive value
of the herbage duting most of the year He concluded
that the most suitable criterin for expressing nutritional
values of subtropical forages are digestible DM, DP,
DE, DM intake, and N balance Wide seasonal fluc-
tuations in DM intake and digestibility occurred with
almost all grasses tested Dedine in intake was more
impottant than decline in digestibility According to
Milford, a high level of livestock production can be
maintained only if DP intake is adequate to maintain
a positive N balance. About 3 5 per cent DP was the
minimum required for positive N balence in sheep
All mixtures in this study contained adequate levels

of DP (7.6-11.0%) The different positive N balances
cbserved in this study reflected different P concentra-
tions of the material fed

Of necessity, this study was limited to an evaluation
of the mivtures in their seeding year. Consequently,
weed contents were higher and legume contents were
lower in the mixtures than they would have been later.
Since this problem always exists during eatly establish-
ment, the resalts indicated what could be expected with
these mistures in their seeding year
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Sanimary

Low feeding value of native pastutes limits liv
cstock production in Rio Grande do Sul, Brazil, Res-
carch in other arcas of the tropics has shown that
livertock  production increases and varies less when
animals graze improved pastures of introduced plant
species  The nutritive value of pasture plants depends
cr voluntary intake and digestibility Trials were
cendutted wth rheep te cvaluate intake and diges-
tbility of four perennial subtropical grass-legume mix-
turcs, composed of plants potentially useful for impro-
ving pastures in Rio Grande do Sul

Rhodesgiass (Chlotis payaua Konth) or ~Pangola’
digitgrass ( Digiteiia decimbent Stent ) were grown each
with desmedivm (Desmadimm inortam [Will} Urb)
or “Sitateo”  ( Macroptilinm  atvopuipurenn (DC)
Usb) on an Oxisol near Porto Alegre, Rio Grande do
Sul Herbage for the intake and digestibility tiials was
obtained during a 4-month period of a cutting-manag-
cmiznt study in the szeding year of the mixtures Con-
scquetly,  wesd  contents  were higher and  legume
contents were lower in the mixture than they would
have been later. Since this problem always exists du-
ring early establishment, the results indicated what
could be cxpected with these mixtures in their seeding
year

Except for nitrogen, digestibility coefficients were
higher for the rhodesgrass-desmodium mixture than
for other mixtures. Digestible dry matter (DDM)
ranged from 562 to 600 per cent of intake. Digestible
organic matter ranged from $72 to 61.6 per cent
Digestible nitrogen ranged from 59.3 to 67.1 per cent,
and was highest for the "Pangola”-"Siratre’” mixture.
Digestible energy (DF) ranged from 53.6 to 57.1
per cent

Ad fibitem diy matter intakes ranged from 33.1
to 5L 8 g/W kg%, and were poorly related to DIDM
Sheep fed the chodesgrass-desmodium mixture ate suf-
ficient amounts of both digestible protein (DP) (40
g/W kgois) and DE (1232 keal/kg® ™) to meet
maintenance requitements Sheep fed the other mixtures
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ate sufficient DP (Average == 39 g/W kpo™) for
productive purposes, but msufficient DE (average =
95.2 keal/kg® ™) for maintenance Al mixtures con-
tained excessive DP in relation to DE.

The results indicated that, during early establish-
ment, rhodesgrass-desmodium  would satisfy nutritive
requirements of sheep, whereas the other mixtures
tested would not
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Notas y Comentarios

La srea mojora el comtenida de proteina del arroz

Aungue ha habide un inmenso esfuerzo en In investiga.
cion de fertilizantes para aumentar los rendimientos de los
cereales, y en ol mejoramiento genético para maximizar los
contenidos de proteina, un reciente articulo de Iwate. Japdn
sugiere que procedimientos simples podrian  todavia  rendis
grandes beneficios. Kazuo Honjye v sus co'sboradores del
Departamento de Agricultura de Ja Universidad de Iwate hano
demostrado que se puede aumentar ¢l contenido de protein:
del arroz en mds de 40 por ciento, no tante con la aplica
cion del fertilizante al suelo como asperjando las hojas con
una solucion de uren (Agricultnral and Bielogical Chemistry
vol 41, p. 477)

Honjya v su grupo labian observado previamente este
aumento en ¢l contenido de proteinas y en su articulo reciente
exploran las consccuencias agricolas y nutritivas  Primero, ¢l
procedimiento es notahlemente simple En su recicnte expe-
rimento, ¢l grupo de Iwate sembrd ef arroz o fines de mayo
como de costumbre. A mediados de sgosto, cuande ¢l arroz
estaba en ¢l estudo de pleno espigado, asperjaron el campo
experimental tres veces con unma solucion de 2 por ciento de
urex que contenfa una pequeda cantidad de detergente T
arroz fue cosechado a comienzos de octubre Ei tratamiento
de aspersion no tuvo efecto sobre el rendimiento del arroz,
pero, como paso cn los ensayes anteriores, aumentd grande.
mente o contenido proteico del arroz (hasta 11 por ciento

6  MILFORD, R. Criteria for expressing nutritional values
of rubtropical grasses. Australian Journal of Agricul.
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de proteina)  Alge de este numento se operd on o afrecha,
pero el grueso estuvo en el arroz pulido {endosperma)

En segundo lugar, estructuralmente fa proteina def arroz
miperjado con urea no fue diferente de la de los testipos La
mayor parte del aumento ocurrié en las proteinas solubles en
ilcalis conocidas como glutelinas, pero no hubo cambios en
fa composicion de los aminodcidos o en la movilidad elec.
trofordtica de  estas  proteinas. Ademds, cuando se  evalud
el valor netritive de In protefan del arroz mediante tres
prucbas convencionalus, se encontrd que, gramo por gramo,
la protelna del arroz asperjado era igual a la de los tes.
tigos, pero que habin mayor captidad de ella.

Asistencia técnica de Bravl para Paraguay

El Brusil va a prestar asistencia técnica y efectuar el
sdiestramiento de téonicos paraguayos en peologin vy minera-
lagia, uso y mancjo del suelo, tecnologia de madera, tecnolo-
sl de alimentos, y administracién de instituciones técnicas
El deearrollo de estas actividades fue acordade cn una rew-
uton entre Ia Direccadn det Consejo Nacional de Desarrollo
Cientifico y Tecnolégico del Brasil (CNPq) y el Director
del Institeto Nacional de Tecnologin y Normalizacion det
Paraguay. con la participacién de representantes del Minis-
ter.o de Relaciones Esteriores. El convenio firmado, segin
Planefamionto ¢ Desenvolvimento (Vol 5, N* 49), encaja
dentro del espirity del Acuerdo Bisico de Couoperacion Cul-
tural, Cientifica y Tenologia existente cntre los dos paises
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Décime Congrese Mundial de Buiatria

El Décimo Congreso Mundial de Buiatria, organizade por
Iz Asociacidn Mexicana de Médicos Veterinarios FEspecialis
tas en Bovinos, se realizari en Ciudad de México, del 16
al 19 de agosto de 1978, Los temas por tratar son repro-
duceidn, problemas de preduccidn de carne y de leche en ¢
trépico, nutricién, v temas libres Habra traduccidn simultdnea
al espaiiol, inglés, alemin y francés El secretario General
del certdmen es el Dr Fernando Hidalgo y Terdn, Avenida
Morelos 20-707, México 1, D. F.

Veneno para las superratus

Se ha lanzado al comercic un superveneno para matar a
Ias ratas y ratones que han desarzollado resistencin 2 la war-
farina o se han dado cuenta de que la warfaring es deletérea
2 su safud y rehusan por eso comerla. Estos superroedores
aparecieron primero en Dinamarca y despuds en Gran Breta-
fia. Ahora se han hecho presentes al otro fado del Atidntico,
donde los norteamericanos los estdn cazando con ua veneno
francés llamado clorofacirona

La patente para ¢l nuevo veneno estd en poder de fa Fir-
ma Chempar Chemical. Esta pequefia compaiia recibid dei
laboratorio de control de roedores, de Nueva York, ocho ra-
tones y cinco ratas, todos ellos con certificados de ser resis.
tentes a la warfarina Todas las retas murieron antes de los
seis dias de ser puestas en dietas ronlimentadas con el nueve
veneno, [os ratones, a los doce dias.

Chempar ha comenzade a vender ef veneno con el nom-
bre de Rozol v ha otorgado permiso a una firma en Tennessee,
para fabricarlo y venderlo con el nombre mds imaginative de
Hot Shot. Los cazndores de ratas han experimentado alivio
La resistencia que los roedores comenzaron a desarrollar a
la warfarina a comienzos de los noverncos se'cnta fre
sorpresa. desagradable; cuando fue desarrollada por la Wis.
consin Alumni Research Foundation, a2 comienzos de los no.
vecientos cuarenta, fue considerada como cl raticida final

Las ratas y ratones en el pasado siglo han sido matados
con arsénico, cianure de calcio, fdsforo rmarillo. estricning,
sutfate de talio y carhonsto de baric 'Todos tenian la des-
ventaja de que cuando Ios roedores comian estos venenos y
se enfermaban, o cuando veian a sus compafieros comerlos y
morirse, aprendian 2 no tocarlos nunca mds O, como dicen
los cazadores de ratas: “Todos causan timidez a los cebos
cuando se consume una dosis sub-letal,

Los cientificos concluyeron que lo gque necesitaban era
un agente que trabajase tan lentamente que ninguna rats,
por mis inteligente que fuera, podria posiblemente conectaclo
con algdn alimento especifico que hubiera ingerido o con la
muerte de otras ratas, Se creyd que la warfarina era la res-
puesta: un agente anticoagulante que podia matar mediante
bemorragias internas solamente después de cinco o mis co-
midas.

Un cuarto de siglo mds tarde, las superratas, y aun al-
gunos ratones también, han aprendido finalmente a evitar la
warfurinn. La clorofacinona, que es también anticoagulante,
fas tiene desconcertadas por ahora as ratas probablemente
resolverdn también este venenoso problema. Mientras tanto,
fas firmas productoras de lz clorofacinona tendrin buenas
sanancias, y esperamos que los cientificos seguirdn buscando
nuevas trampas para ratas

Publicacioner

Agrociencia Ta Facultad de Clencias Agrondmicas de [l
Salvador ha iniciado la publicacién de Agrociencia, Srganc
cientifico que publica articulos originales de investigacién. El
primer namero, de fecha enero 1977 tiene articulos sobre
evaluacién econdmica de peguefias fincas, paquetes de infor-
macién tecncldgica, el clima de la tierra, v el indice de citas
en ciencias. El editor es Manuel Nilhson Reves.

Divestigacioner La Univerridad Nacional de San Cristobal-
Huamanga, en Ayacucho, Perd, ha iaiciado en 1976 la publi-
cacién de una revista, Investigaciones, Organo institucional que
divulgard los trebajos cientificos de sus miembros El primer
aamero tiene la indicacidén "Vol 1, Ciencias Naturales”, lo
que hace suponer que puede haber otros volimenes. Tiene
articulos sobre suclos, pastos, papa y mashua (Tropacolnm
tuberpsnm) .

Irrieal Una revista de bibliografizs anotadas sobre irrigacion
titulada lrricab, current annotated bibliography of inigation,
destinada a dar z conocer la literatura que trata no de ieri-
g#acion en su sentido mds amplio, sino de lo que en espa.
fiol se denomina riegas, es decir, excluyendo ingenieria hidriu-
lica, hidrografia, recurso- acuiferos, drenaje Tiene por lo tan-
to un enfoque agrondmico, gue abarca desde la calidad del
apua, sistemas de riego, cultives bajo riego, suelos bajo rie-
o, datos sobre economia y planificacidn. De period’cidad trime--
tral esti publicadn por el Internacionad Ierigation Information
Center, un organismo conjunto de Israel y Canadd La divec-
cion en Israel, donde se imprime la publicacidn y donde tra.
bajan los editores, es: Volezni Center, PO B 43, Bet Dagan
I rael

Aveas SHvestres en Mesoamérica Ia Unidad de Arcas
Silvestres y Cuencas del Departamento de Ciencias Foresta-
fes del CATIE ha iniciado en Agosto de 1977 la publica.
cion de un bolet’n informative, Arcas Sdvenses en Mesoané-
rica, destinado a brindar a los profesionales y piablico inte-
resado en noticing sobre las actividades y eventos en el
manejo de dreas silvestres en [a regidn mesoamericana  Com-
prende secciones sobze acciones conservacionistas, planifica-
cién, maneio, espediciones, accidn internacional, publicacio-
nes lLos editores son Arne Dalfet y Roper Morales, el ase-
sor el Dr Budowski El primes nimero contiene numerosds
noticias y una descripcion de la Mosquitin Hondurefiz, a I
gue se llama “La Amazonia Centroamericana’

Boletin  Informative del CIARA. La Fundacién para la
Capacitacién e Investigacion Aplicada a la Reforma Agraria
{CIARA) de Venezuela, ha comenzada a publicar en ago-to
de 1977, un Boletin Luformative, destinado a divuigar las ac-
tividades de CIARA. El primer ndmero tiene 56 pdginas vy
contiene articulps sobre la fundacidn social de fa Ley de
Reforma “Agraria Venezolana, y ¢ Proceso Inflacionario y
la Reforma Agraria, ademds de descripcion de las actividades,
entrevistas, movimiento de biblioteca, y publicaciones dei
CIARA. La direccién es Apartado 5080, Caracas



