Food habits of the guanaco (Lama guanicoe) of Tierra del
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COMPENDIO

Muestrar del riwmen fneron colectadas sistematicaniente de 24 guanacos (Lama
guanicoe) de Isla Grande, Tierra del Fuego, Chile, durante el periodo 1972 a 1975 L
mraderial de fas mwestias fue teparado por especie, y ol volumen de cada especie fue
determinado Lo iiguieate fue la dietq promedio anpal 615G pastos, 15466 rawas
de drboles v arbustos; 6,99 epifites. 2,466 lgnenes, 2 6% bonges, v 11,2 bierbas
El wso estacioiual coficidic con el desarvollo y disponibilidad de las varias especies. Los
indices de selectividad sugiesen qie bierbas, lignenes y epifitos fueron los nids prefe-
ridos, seguidos por los pastos Arboles y arbustos fneron seleccionados negativamente

en todas las edlacioner

Tutvodunction

HE guanaco (Lama guanicoe) is widely distri-
T buted on the pampas and parklands of Patago-

nia. While their numbers have declined drasti-
cally in the past few decades (10, 14) they are still
an important component of the fauna of the range
ecosystem  Recent studies have shown that the drama-
tic decline of the guanaco in southern South America
is caused by the reduction in forage availability since
the introduction of domestic sheep (15). For this
reason, it is imperative to have a better understanding
of the forage needs of the guanaco if we are to prevent
a further deciine in the distribution and abundance of
the gnanaco population The purpose of this paper is
to present baseline data on the food habits of the
ZUANECD.

The field studies described in this paper were con-
ducted by the author from 1972 to 1975 This work s
a_part of the wildlife research program of the Corpo-
racion Nacional Forestal of Chile, and additional sup-
port was provided by the United States Peace Corps,
and the World Wildlife Fund Grant 879. The Insti-
tuto de la Patagoniz and the Servicio Agricola y Gana-
dero made their Iaboratory facilities available for use
in the study

The study area

All materials included in the analysis were collec
ted from the central region of Isla Grande in the area
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between 69 and 70 degress west longitude and 53 and
54 degrees south fatitude This area is within the Rio
Grande river basin, at the interface of the continuous
beech forest along the foot of the precordillera on the
south, and the open steppe grasslands on the nosth
The habitat consists of a mosaic of plant conwmunities
including beech forcsts, matorral shrubs lands, sphag-
num bogs, and the steppe grasstands. The tree species
include nirve (Nothofagns antarctica) and lenga (No-
thefagus pumilio ), both of which are deciduous The
principal shrubs are michay (Berberis Hicifolia}, cala-
fate (Berbeiis buxifolia}, and romerrillo [ Chilictri-
chiant diffusim) The latter shrub is a common in-
creaser in the matorral and grassland communities. The
dominant grasses are coiron {Festuca pracillinia, Festunea
patlescens, and Festrea magellanica ) and various species
of the genera $tipa, Deschamipiia, and Poa. Common
hetbaceous plants belong to the genera Ramiculuy,
Acaena, Senecio and others More detailed descriptions
of the flora of the region are given by Auer (1},
Humphrey et af {(4), and Pisano (12, 13).

The study arca ranged in elevation from 200 to
4006 meters The topography is characterized by rolling
hills and plains disected by numerous small streams
and rivers Large lakes fil the glacier scoured valleys
of the precordiflern hills on the south. The entire
aren is grazed by sheep, domestic cattle, and horses In
1975, the suday area of 200,000 hectares supported a
herd of 140,000 sheep

The climate is chazacterized by cool dry summers,
and rain and snow in the winters The mean annual
precipitation is 300 to 450 mm. The growing season
is too shott to allow cultivated crops to ripen, except
in areas with favorable microclimates
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Marevials and Methods

Rumen samples were collected from free-ranging
guanacos on the study area. A total of 24 samples were
collected, representing all months except January, Fe-
bruary, and July An attempt was made to systemali-
cally collect a representative sample from all sex and
age classes in the population.

A one liter sample of rumen material was collected
from each guanaco sampled The rumen was throughly
mixed before taking the sample. The samples werte
covered with a 1094 formalin solution until analyzed

The analysis of the rumen samples followed the
methods described by Nellis (9). To separate the plant
fragments, the rumen sample was washed with fresh
water over a gang of sieves for several minutes. Plaat
material that remained on the 633 sieve was saved.
This plant material was separated by species, and iden-
tified by comparison to a reference plant collection.
The reference collection, and all fosbs, grasses, and
other questionable material in the sample was identi-
fied by Edmundo Piszno, botanist of the Instituto de
la Patagonia, Puntz Arenas, Chile A Dbinocular micros-
cope was used as necessary, the amount of each plant
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species separated in the rumen sample was determined
by volumetric displacement. All averages were calcu-
lated by the aggrepate percentage method of Martin
et al (8)

Results

The results ase summarized by sample in Table
1, and by month in Figure 1. In both cases, the plant
species have been combined into the plant life forms
of grasses (including grass-likes), browse, epiphytes,
lichens, fungi, and forbs, The season of the year in
which the sample was collected and the season of use
of that sample atea by sheep is given in the table. The
actual plant species identified in the rumen samples,
and the percentage of the samples in which they were
identified, are given in Table 2.

Forty plant species were identified in the samples
With the exception of the grasses, and some succulent
forbs, the majority of the species were readily identi-
fiable, However, less than 10 per cent of the grass and
grass-like material was identified to species, so it seems

FORBS ii2%
FUNGT 2.6%
EFIPHYTES 2%
LICHENS .50
BROMSE 13.4%
GRASSES  6L.5%
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Vig. 1-=The monthly and average amnual food babits of the guamico of Isld Grande, Chile, based on the analysis of rumen samples,



RAEDEKE: FOOD HABITS OF THE GUANACO QF TIERRA DEIL FUEGO 176

Jikely that some grass species were eaten but not iden- Table 2 —Phnt specits, with percent of occurrence, in
tified in the samples Furthermore, if all the grass ma- the diet of guanaces of the study area on
terial had been identified to species, the percentage of Isla Grande, Chile

occurrence of the different species would most likely

have increased.
) . Spgzrl:i.r‘r;]l:ng}nmc Scientific Name l.'*:c(cr’t%c)ncy
In general, the consumption of any forage species
was closely related to its phenolegy and availability : y
Tree Specier:
Guanacos ate browse and forbs when they were at } )
their peak in abundance and most palatable in the Nire Iimh“f“g“s antarctica 100
spring and early summer. The fuagi, lichens, and epi- Lerga Nothofagus pumilio 30
phiytes were eaten in the fall when they were most Coigue Nothofagus betuloides 1
readily available In apperent contrast to this geneial Shrab Specier
Caiafate comun Berberis buxifolia 96
Romerillo Chiliotrichium diffusum 50
. . . Michay Berberis ilicifelin 42
Table 1 -lood habz.ts of the guanaco of tl?e study area, Murtilia Espetrum rubrum 29
as determined by rumen anslysis. The table Mata pris Senecio patagonicus 13
values are percent of the total sample. The Mata verde Baccharis patagonica g
range types listed are: W = winter; § = Catafate enino Berberis empertrifolia o
summer. Chaura Perpettya mucronata 4
— Berberis beterophylin 4
5 28 " 3 Epiphyte Species.
& = v, B LB B g = e o . .
}E' §§ §E £ a4 E & S £ t Clavel de viento Mesodendrum punctuintum 100
Z Zm w2 &4 55 & e B g £ . .
Fern Species
G7 3/73 S S 24 952 13 — 11 e Blechnum penna-maring 25
Gs 375 W S 579 203 22 257 48 89 Fungi Species
GO /713 W S 378 S0 02 137 25 378 Dihuenes Cyttraia darwinit 19
Glo 4/73 W 5 825 21 05 115 37 = Lichen Species
Barbara del viento Usnea spp 75
Gl /71 W8 733 400 04 100 102 01 )
Rk Grass aud Grasslike
Gis 6/71 5 W 761 ule 54 02 33 — Shecies:
Gis6 6/71 S W s{1 162 38 tr 254 . Junquilla Marsipperumum grandiflorum 38
Festuca or coiron Festuca gracillima 3
Gi7  6/74 S W 422 156 375 06 40 — o B >
— Deschampsia antarctica 18
Gr 8/72 WOW 892 16 tr 25 6T e Festuca Poa pratensis 13
308/77 W W g22 97 &ttt 74 — - Agrostis spp 8
— Carex decidua g
Gir o 8/75 WOW 6d6 78 & 24 T2 — — Festuca magelfanica 8
Giz 8735 W W 910 28 e o 61 - Geam magellanica 4
— Carex sp 4
Gla 8/735 W W 965 38 {r tr 3t
Forl epecivs
G2 9/72 &8 W 793 105 [ 24 T4 e ar s . L.
Chicoria Taraxacum officinale 37
Gig /74 W W sz 108 - Fd 160 - Cadillo Acaena magetlanica 21
Glo 10/71 W W 932 37 — tr {7 — — Codonorchis lessonii 21
. , . Cadillo Acoena pinnatifida 17
Goodo/7 8 W o9t0 5 b 20— Vinagrillo Rumex acctose.la 17
G4 1172 8§ W 499 301 12 10 176 — Bolsita del pastor Capsella bursa-pastoris 15
— Phleurnt alpinum 12
G /72 WON 26 0 09 160 4 e - ey
51T T3 ? o7 Cadilio Acaena ovalifolia 8
G2y WOW 637 2900 b 49 19 — Mogote Azorella trifucata 8
G6 12/72 W W 588 505 107 29  S1 - — ’ Ranuncuius peduncularis 8
_ Fruta del diablo Gunnera magellanica 4
G222/ WOW 589 37 dr 04 363 - Flor de la estrella Perezia recorvala -+
G23 12/74 S § 94 30 i fr 376 — — Colobanthus subulatus 4
- ,, 5 — Senecio acanthyfolius -4
Gad 12/74 5 S 757 38 b 74132 - — Osmorrhiza obtusa 4
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rule, grasses wete eaten least in spring and early summer
when at thejr peak of new growth and abundance,

Seasonal Patterns in Forage Conswmption

The principal food of the guanzco was the grass
of the pampa. Approximately 60 per cent of the annual
diet consisted of grass and grass-likes In December
and January at the beginning of summer, grasses made
up about 60 per cent of the diet, but during the
late summer months, the grass consumption declined
to less than 20 per cent by March Grass use increased
to its maximum of 85 per cent of the diet in winter
(July to October). From late winter through spring
the pescentage of the grass in the diet declined gra-
dually with 2 concurrent increase in the consumption
of forbs and browse

Nine grass species were identified in the rumen
sampics. The most important grasses, on the basis of
frequancy of occurence in the samples, were the “coi-
ron” or festuca bunch grasses (Fesfwca graciiling, and
Festnea mapellanica)  These species were identified
in 40 per cent of the samples.

The second must important component of tho dict
was the browse, from both trees and shrubs  This
forage class constituted 154 per cent of the total
annual diet The consumption of browse was highest
in the spring and summer when the deciducus frecs
had leafed out, and many of the shrubs were flower-
ing The lowest consumption of browse was in the
winter when the trees has lost their leaves The winter
browse consumption consisted of almost entirely ever-
green shrubs such as Beiberis buxifolin, Berberis Hici-
fol'a, and Chiliotrichinm diffusnm The first two spe-
cies are highly palatable to both sheep and guanacos
But the latter, an increaser on the range, is not palat-
able to sheep, but is eaten by guanacos Overall, nirce
was the most importapt browse species, both in terms
of volume consumed, and frequency of occurence in
the samples. Nirre is also the most abundant browse
species due to its extensive occurence in the area, and
low growth form. All thice trees of the Nothofagus
genus occuring on the study area were identified in
the rumen samples.

The third most important component of the diet
was the tree-born epiphytes lichens, and fungi The
consumiption of these plants paralleled that of the
browse group, being high in the summer and low in
the winter. The seasonal percentage in the diet varied
little, from 8 per cent to 14 per cent The most impor-
tant species were the mistletoe, Merodendrum punciu-
latwm, and the lichens of the genus Usnea All thiee
of these forage types were eaten as the guanace brow-
sed in the tree crown, and as windfall, The fungi were
important only in the fall, at the end of their normal
growth cycle, when they had fallen to the ground.
Due to their extremely high digestibility and high
waler content, both the fungi and the lichens would

tend to be underestimated in the analysis of the rumen
contents and in fecal analysis

Forbs were eaten throughout the year; however,
they were important in the diet only in the spring
months. This consumption zeflects the greater abun-
dance and availability in the spring. In general, the
grasslands of Patagonia are not productive forb ranges
The only forb species important in the rumen samples
was the common dandelion, laraxacmm officinale

Forage Preferences

Forage preference or selectivity indices show what
an animal would prefer to eat if all plants had the
same availability Range scientists use preference indices
that are calcuiated as the ratio of the amount of the
species consumed to the availability of the species on
the range (17). A more general measurement is
Ivlev's (5) selectivity index (E), calculated as:

E(i) = (oi — Pi)/(ri + Pi)

where 1/ i5 the amount consumed, and P/ is the avalia-
bility of the plant in the environment. A negative value
indicates selection against the plant in the diet, and a
positive values indicates selection for the plant in the
diet The index is a relative value, varying from po-
sitive one to negative one,

As the information on the wvailabilities of the dif-
ferent plants is limited, a comparison wili be made only
between the life forms classes Ja Table 3 the con-
sumption tates, avaifability, and Ivlev’s selectivity in-
dices are given for the life form classes of browse,
grass and grass-likes, forbs, and the miscellaneous
plants (lichens, cpiphytes, and fungi) The consump-
tion rates are from the pooled rumen samples, and the
availability is an estimate of the percent standing
biomass for each forage class based on the total ground
cover and limited vegetation sampling [see Raedeke
(15) for a description of the estimation procedures]

Table 3 —Annual dictary preferences of gnanacos based
on rumen analysis data The tabled values
ate lvlev's (5) selectivity coefficient, E(i)

Forage Class {(“-}%mgfmg::_?? (1{};1];!}::?;?;5 Ivlev's £
Grass and 615 600 -+0.012
Grass-likes
Browse 15 4 300 —0.322
Forbs 112 50 -+90 382
Lichens, epiphytes 139 50 40471
and fungi
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The results show that while the grasses are the
major components of the diet, they are consumed
almost in the same proportions as they are encountered
in the environment. The grass are neither highly pre-
ferred nor highly selected against The forbs and the
other misceflaneous plant species (lichens, fungi, and
epithytes} are the most highly preferred, and have
the lowest availability Browse is the least preferred,
and is probably eaten only when the other plants are
not available, or to optimize the individual guanacos
mix of autrients in the diet.

Feeding trials with captive guanacos also showed
that the forbs and epiphytes were most highly pre-
ferred In smosgasboard type trials, the forbs and
epiphytes were eaten First, and the other plants were
eaten only when the forbs and epiphytes had been
completely consumed  The most  preferred  browse
species were the Berberis species, and other flowering
shrubs Lenga and nirre were eaten last

Dircnision

The results of the present study suggest that the
guanaco is a generalist herbivore, adapted to utilize a
broad range of forage types This lack of dietary spe-
cialization is prebebly the result of the evolution of
the guanaco species without any major herbivore com-
petitors. From the end of the Pleistocene until the in-
troduction of sheep and other domestic stock, the
guanaco had been the only ungulate of the Patagonian
grasslands  (16) 'Without competitors, the gpuanaco
occupied a wide range of habitats and utilized most
forage types The specialization of ungulates diets and
“niches” in the face of competition is well documen-
ted for the savannahs of Afriea (2, ¢), and for the
range lands of North America (3, 7, 11). Without
the competitive pressures, the guanaco remained a ge-
neralist

A second hypothesis is that the generalist nature
of the guanaco dict is in part a response to the recent
increase in competition with domestic sheep. Raedeke
(15) observed a shift in the guanaco diet during pe-
riods of intense competition with sheep. A shift was
not observed when the range and forage resource was
not shared with sheep When sheep were not present,
the guanacos were principally grazers, and when sheep
were present, the guanaco shifted to a diet of mainly
browse and other non-grass plants While the results
of the present study are not conclusive, they also
suggest a shift in diet composition during periods of
competition with sheep (see Table 1, samples G35, G6,
G7, G21, G22 and G23). Larger samples size is ne-
cessary before positive conclusions can be made

Swmnary

Twenty-four fumen  samples were systematically
collected from free-ranging guanacos (Lama puanicoe)
on Isla Grande, Tierra del Fuego, Chile, during the
period 1972-1975 All material in the rumen samples
was separated to species, and the total volume of each

species identified in the rumen sample was calculated.
The average annual diet was the following: Grass and
grass-likes, 61 59; Browse 15 49p; Epiphytes 6 9%;
Pichens 2 4%p; Fungi 26%; and Forbs 11295 Sea-
sonal patterns paralleled the development of new
growth and availability Selectivity indices suggest that
forbs, lichens, epiphytes, and fungi were the most pre-
ferred, followed by the grass and grass-likes. Browse
was negatively selected in all season

Literatnre cited

1  AUER, V. The Pleistocene of Fuego-Patagonia. Part JI:
The History of the Flora and Vegetation Geologica-
Geographica 50:1-239 1938

2

BELL, R Grazing ecosystem in the Serengeti Scienlific
Americen 225: 86-9% 1971

3 BUECHNER, H Regulation of numbers of proaghorn
antelope in relation to land use Terre et la Vie 108:
266-285 1661

4  HUMPHREY, P, BRIDGES, D, REYNOLDS, P, and
PETERSON, R Birds of Tierra del Fuego  Prelim
Smithsoniae manual. Washingtor D C 1970

5 IVIEV, V. Experimental Feeding Ecology of Fishes
New Haven, Conn. Yale University Press. 1961

6. LAMPREY, M. Ecological separation of the large mammal
species of the Taragire Game Reserve, Tanganyika
East African Wildiife Journal 1: 63-92 1963

7  MACKIE, R Range ecology and relations of mule deer,
elk, and cattle in the Missour River Breaks, Montana.
Wildlife Monographs 20: 1.79. 1970.

8 MARTIN, A, GENSCH, R. and BROWN, C. Alternate
methods in upland pamebird food anslysis. Jourral of
Wildlife Management 16: 8-12. 1946

9 NELLIS, € The mule deer of the National Bison Range:
population dynamics, food habits, and physical condition.
M S Thesis Missoula, Montana Montana State Univ,
1962.

10 NUEVQ, C Situacién del puanaco en la Repiblica Argen-
tina. Proc 2nd Conf South American Camels. Puno,
Perd 1975 (in press).

11. QLSEN, F, and HANSEN R Food relations of free-rang-
ing horses to livestock and big game, Red Desert,
Wyoming Journal of Range Management 30:17-20.
1977

12 PISANO, E. 1z vida en jos Parques Nacionales de Ma-
pallanes. Puata Arenas, Chile, Instituto de la Patagonia.
Monografia N® 6. 1973,

13 PISANQ, E Estudio ecologico de la regidn continental
sur del drea Andino-Patagonica  Annales de In Tastitu-
to de lz Patagonia 5:59-104. 1974

14 RAEDEKE, K. El Guanaco de Magatlanes, Chile Su Dis-
tribucién y Biologia Santiago, Chile, Corporacién Na-
cional Forestal, Publicacidn Técaica N* 4. 1678

15  RAEDEKE, K Populaticn dynamics sad socicecology of
the guanaco (Lama guanivoe} of Magallanes, Chile
PhDD  Thesis University of Washington, Seattle 1979

16 SIMPSON, G. History of the fauna of Iatin America.
American Scientist 38: 361-380 1950

17 STODDART, L., SMITH, A, and BAX T. Range Mana-
gement. New York, McGraw-Hill, 1975



182 TURRIALBA: VOL 30, NUM 2

, TRIMESTRE ABRIL-—JUNIO 1980

Decarsollo snval en Corea el Sur

Coren def Sur es uno de les paises de Asia gue, en forma
sorprendente, esti [legande a formar las filas de los paises
desarrollados Este fendmeno lo hemos comentado en Tarrial-
ba (vol 29 p 9, 1979} analizando sus causas y coracterfsticas
Los otros son Taiwan, Honp Kong y Singapur Recientemoen-
te, se hun dade a conocer algunas cifras sobre el sector rurad
derivados del propresa operado (Fhe Eronomist, May 17, p
40, 1980)

Durante los novecientos setenta, el promedio del ingreso
familinr en las villas rurales de Coren del Sur se elevd desde
unos IS8 800 4 casi $3 000 por afio Ahora, todos tienen
bastante que comer, hasta en lo que era antes la época de
hambre precosecha. Todos los nifios de las villas van o la
escucka primaria; 80 por ciento van a los colegios secunda-
rios ¥ una pequefis proporcidn pasan los cxidmenes pora unir-
se a fos 278 000 estudiantgs en las universidades Si se enfer-
ma, el aldeano toma astibidtices o ve a an médico Cada
Famitin tiene television v un radio tocacasette Los safatios
diarios en ¢l campe, de US$8 o 10, mis alimentos, licor de
arcoz v cigacriflos, son tan buenos ¢ mejor que Jos que un
obrero no calificado gana en fa ciudad

Casi todos los agricultores tienen una vaca o un by
pero existen casi 200.000 cultivadares a motor que estin ba-
lando, arando, surcando vy cosechando cuatro veces mis ripido
En esta primavera, hombres y mujeres estin adiestrindose pasa
manejar transplantadores mecinicos de arroy, introducidos re-
cientemente dod Tapdn Las bowmbas de ague de propiedad de
eada familia han reempiazado las tradicionales ruedas de apua
Los almicigos de arrox y ias hortalizas se cuitivan ahorz en

invernaderos de vinilo resistentes al frio

Esta sorprendente transformacion agricola de los dltieos
diez afios proviene en su mayor parte de la exitosa adopcidn
enn Corea del Sur, en los novecientos setenta, de las nuevas
variedudes enanas de arroz de altos rendimientos, (Cf Tu-
refalba 190 443 1669). En 1977, Corea del Sur alcanzd ¢l
mis alto rendimiente promedio del munde, al producic 900
hilogramos de arroz pulida por hectirea Su establecimicnto
de ciencia agricola, dominada por PhD graduados en los
Estados Unidos, se puede comparar al del Japon Este tecno-
logia, més ur precio de sostenimiento del arroz que es ¢l
doble del de 1970 ¥ una expansidn rdpida del teansporte y
del mercads urbano, constituye la base del cambio operado

Tos lugarefios han recibide desde el principio exhortacio-
nes para crear su sgeman! (nueva comunidad) Con el fema,
al estilo confuciano, “autogestidn, cooperacidn y diligencia”,
se les estimulaba a construir caminos puentes y pozos y, mis
cspectacularmente, reemplazar sus viejos techos de pzja, por
techos de tejas © metal  brillantemente pintados, que han
cambiade completamente la apariencia de la campifia. Después
de un tiempo, este movimiento se ha transformado en uma
mistica que es elogiada en todas Ins esferas, al mostrar que
una vez que los oldeanos consiguen capital, tecnologia, v
acceso a los mercados, se pueden conscguir notables resultn-
dos

Hay también alguncs cambios ¢n las costumbres: los hom-
bres v las mujeres se pueden sentar juntos; el hijo de un car-
nirere puede aspirar a ir a la universidad. L1 alfabetismo
reneral, la tenencia equitativa de la tiersa v de los ingresos,
v unz actitud vivaz hacia la politica hacen que una aldea
surcoreana sea tan libre y ahierta como cualquiera de Asia

Con la primavera vuelven lus golondrinas o los campos
de Corea del Sur, lo que para los campesinos es un buen
augario  En das altimas dos semanas de mayo, la mayor
parte de los estudiantes y trabajadores vuelven también o sus
aldeas cde origen, de escasn mano de obra, para ayudar a la
gente mayor que ahora maneja la mayor parie de la racicul-
ture de Corea del Sur, lo que también ey una caraciensisca
de Ias sociedades en la etapa de despegue en su desarollo

Tamor regetad alimenty o bavteria que lo origing

Los ingenieros genéticos estin considerando  seriamente
como podeian seguit ol ejemplo de una ingeniosa bacteria
que ha descubierto lg forma de que las células vegetales pro-
duzcan cantidades coplosas de los nutrimentos que reguic-
ren El microorganismo, Agrobacterinm iumefaciens, debe ha
ber hecho el descubrimiente hace tiempo, porque su efecto
sobre n planta es producic el tumor vegetal conodido como
agatla del cuello, la primera de cuyas descripciones se atri-
buye a Aristételes En una discusion algo mds reciente so-
bre tumores de o agalln del cuello, Martin Drummond en
Natare {vol 281, p 342) explica lo que ol tumor hace
por la bacteria

Los hidlogos moleculures han mostrado recientemente que
la bacterin causz el tumor al transferir informacién genética
a la planta Esta informac’dn estd contenidn en un plesmidio,
una clase de DNA extracromosomal oue se duplica a s mismo
v que ha alcaneado recientemente el estrellato al ser explo-
tade como el vector de DNA fordneo en In ingenierfs ge-
rética Los plasmidios acarreados por el A twmefaciens trans-
ficren a lus células de la plantz infectada dos pedazos de
informacion  Uno domina a los mezanismos de control del
crecimiento de la céduln (de alli ¢l tumaor): y el otro en-
sefin lo sintesis de octopine o de nopaling, de ks que se
nutre la bacterin

fCemo, se pregunte Drummoend, pueden los humanos ex-
plotar este sisterna para sumentar la produccidn de  nutri-
mentos schre los cudles effor se nutren? Lo gue tieng en
mente s la posibilidad de insertar en los plasmidios genes
para b fijucidn de witrogene que pergite s las plantus ool
tivadas no depender de fertilizantes nitrogenades, o modifi-
car o openes de la misma plants, alterados parn mejorar la
calidad nutritiva de It proteina vegetal El plasmidio trans-
fFeriria fos genes a las células vegetales

Tite procedimiento podriz también causar un tumor o la
planta, pero afortunadamente este efecto es reversible Mo-
chos tumores de agalla del cuello retfenen cierta capacidad
para  transformarse en  teiidos vegetales normales, que se
manifiestan como tallos embrionarios en la superficie del tu-
mor  Si uno de ustos tatlos se injerta 2 una planta normal,
crece y se desarrolla en tejido vegetal normal, pero sin per-
der su canacidad de sintetizar los productos codificados por
el plasmidio

Asi que puede ser posible usar los plasmidios para trans-
ferir genes o plantas efectivamente normales Los problemos
téenicos que se deben resolver son enormes  Pero, eotonces,
temhién lo son las posibilidades

Publicaciones

Beletin Lnformative del STN El Sistema de Informacion
de Nutricion {STN) de Costa Rice ha iniciado en encro
de 1980 una publicacidn mensusi, Bolatin Informative del
SN, cuyo principal objetivo es la difusion de las investiga-
ciones v estudios realizades por SIN TLos articutos que se
presentan son una sintesis de los programas que se estin
desarrollando  Sin embargo, publicard también articulos redn-
cionados con la nutricién. El primer pdmero tiene {de un
total de cinco) articulos sobre aplicacidén del indicador talla/
edad en estudios sobre nutricién, sobre sistemas de infor-
macién de poblaciones rurales y urbanas; sobre la encuesta
nacional de nutricidn de 1978 Ll sepgunde ndmere tiene un
trabajo de Guillerme Chaverri Jiménez sobre “Disponibifi-
dad de pracos bdsicos en Costa Rica y sus implicaciones nu-
tricionales, 1971.1078"

$l editor «s Murio Orlando Sdncher Gomez y la dircecidn
es Oficina de Informacion de Ian Casa Presidencial, Apartado
10089, San José, Costa Rica





