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Introduction

ARIATION in pigment content within a specics

is probably related to the cimatic origin of the

material  For example, plants with the C, dicar-
boxylic acid pathway belong to taxa that originated in
ateas having intense solaur radiation, hot daytime tem-
peratures, and scasonal diy perieds (7)  They utilize
higher light intensities than plants with the Calvin
Lio-synthetic pathway This difference apparently re-
sults from naturab selection for adaptation to particular
cnvironmeants

Chlo:ophyll and carotencid concentrations have also
been shown to vary with altitude In Scots pine (Pinwus
silvestris), pigment content has been reported to in
crease as seed origin altitude deceeased (1, 9) and
conversely to increase as altitude increased (3)

Investigations of carotenoids during the past two
decades have revealed that this pigment group is closely
associated with chlorophyll in the chloroplast. Quan-
titative variation in leaf carotenoids occur when plants
are moved from one habitat to another (12), and
the chiorophyll carotenoid molar ratio could possibly
be indicative of a provenance’s adaptability. Since caro-
tenolds protect chlorophyil against photo-oxidation (8},
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plants with a large proportion of carotenoids should
be able to withstand the intense solar radiation at high
altitudes and to grow in a wider range of altitudes than
those with less carotenoids Wolken (13) has estimated
that the chiorophyll/carotenoid molar ratio ranges from
4:1 to 6:1 Thus, within certain limits the chlorophyll,
carotenoid moler matio should be at its optimum in fa-
vorable environmental and deviations from this weight
ratioc may be a physiological reflection of the capacity
of plants to adapt to envitonmental stresses

The purpose of the present study was to determine
if pigment contents differ among 16 provenances of
Pinus coribaes Morelet and, if possible, to relate any
such differences to conditions at the provenance origin.
The relationship of pigment content to growth rate and
adaptability of the provenance was also examined

Alaterial and Methods

Nuisery Phase  Sixteen seed sources of the Com-
monwealth Torestry Institute’'s Pinws caribaea interna-
tional provenance trinf (Table 1) were sown in ver-
miculite germination beds. Within 6 days after emer-
pence, the seedlings were transplanted into clear, poly-
thylene bags {10 X 23 cm) containing a sandy leam
coil {pH 54). No shade or fertilizer was used in the
nuesery beds. The Institute of Tropical Forestry nursery
i5 28 m above sen leve) at latitude 18°24° N and lon-
gitude 66205 W Mean annual temperatuce is 26°C,
and mean anaual rainfail is 1,800 mm

Seedling height growth was determined at the time
of the first pigment extraction
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Table 1 -Comparative data on aititude, rainfall, and geographic ovigin of Pinus caribaea provenances. Daia
has been abstracted from information supplicd by Oxford University except when otherwise noted.
Dashed lines indicate that information is not available

On":;‘? {:{ﬁi’{"u Countty Latitude Langitude Alttsle ;\l?:f‘;l';:
Meters M
var  babameniis esd
a9 {7296) Bahama Isiandst/ 24PN TEE200W 10 1650
var anrtbaca
19/71 Cuba?/ 12°00N 83%20'W 3(H) 1750
2d4/7% Cuha®/ 23780 N B3°75W 56 1750
var  hondrisensic
21470 Nicaragua 12°58'N g3%3 0w 14 3500
23770 Nicaragua 153°3 N 44°17 W 15 2900
24770 Nicaragua 14°23 N §3°55 W 75 2800
26/70 Guatemala 10720 N 89°25 W (M) §700
27770 Honduras 13745 N 84 J0 W/ 10 2800
28/70 Honduras#/ 16°27 N 85°54 W 75 2300
34/71 Honduras 1i°30I'N 867 LI W GO L0000
31/7% Honduras 15°06'N 83°37W 540 1500
46/71 Hondaras 15°20 N 84925 W/ 650 1200
d4771 Belize 17°00 N 88%55W 400 1600
d5/71 Nicaragua 13%48'N 86°%12°W 700 13500
46/71 Belize?/ — e 1500
47/71 Belize 17°00 N S8°200W 10 2000

1/ Andros island

2/ Nuo data ftom Coba accompanied the seed lots 24271 and 19/71

Information in the Table has beea abasteacted fram TAQ Study Tour (1) and Barrett and Godfari (2)

3/ Guanaja Island

17 Fhis sewd source was pronided by Queenslond  Australia

Chiorophyll Determination. Seven months after ger-
mination equal numbers of secondary needles were taken
from the midsection of 20 randomly sele:ted seedl-
ings of each provenance To get an estimate of the
provenance (or population) pigment concentration, the
needles were pooled, weighed, and immediately homo-
genized in acetone (100 per cent) with 001 g of
magnesium carbonate The acetone extract was brought
to volume (230 mi) and theroughly mixed Ten ml
of this extract was centrifuged at 1470 xG for 7 mi-
nutes  This fraction was measured for absorption at
G45 and 663% nm (11). A second extraction and detes-
mination of pigment content was done § months after
germination, and the results were pooled with the
varlier measurements.

Carotenoid Determination The chlorophyil-acetone
extract was suponified for 25 minutes with a potassium
hydroxide-methanol  solution, prepared by dissolving

from a clonal improved stand of Belize org'e

25 g of KOH in 100 ml of methanol The carotenoids
were extracted with petrolewn ether followed by =
water rinse. This process was repeated until all of the
carotenoids were extracted The carotenoid extract was
brought to volume and read at <50 mm, The concentra-
tion of carotenoids per gram of needle tissue was caleu-
[ated with an extinction coefficient E 165 1 cm 16
vialue of 2500 at 450 nm (3)

Molar  Chlorophyll/Carotenoid Ratio The molu
chiorophyll/carotenoid ratio was determined by the
following equation (assuming an average molecular
weight of 1000 for chiorophyll a + b and 572 for the
carotenoids)

Molar Ratio = Chlorophyll concentration (a4b) /1000

Carotenoid concentration/572
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Field Phave On August 1, 1973, 9 month-old seedl-
ings were planted at Las Macias, Poerto Rico Altitude
at this site varies from 180 to 200 m asl, mean annual
rainfall is 2,500 mm, and mean annual temperature is
25°C The soil is a deep, red, acid, mountain clay
of the Humatas series. The aren was cleared by machete,
and the secdlings were planted on a slope with a scuth
cast aspect

On November 1, secondary needles were removed
frem the mid-section of 20 randomly selected seedl-
ings of each provenance. The needles of each prove-
nance were pooled, enclosed in aluminum foil, and
brought to the laboratery where the chlorophyll and caro-
tenoids were immediately extracted following the pro-
cedures outlined above and the chlorophyll/carotenoid
molar ratios were determined. Additional collections and
extractions were made on November 28 and Dacember
27, 1973

Rerulis

Chlarophyll Content of Nuisery Seedlings Seedl
ing chlotophyll content of the individual provenances
ranged from 3904 to 1570 pg/g The mean for all
16 provenances was 7513 pg/g (& 6351) Chlo-
rophyll contents of the individual varieties averaged 1570
pi/p for Poocaribaea var  babamensis. 8809 pg/e

H

for P ganibaca var caribaea, and 6884 pgg for P
cdaribaea var, hondnrensic (Table 2) Thus, the chle
rophyll content of the insular provenances was greater
than of the continental provenances

The provensnces were divided into a low-altitude
group ranging from 10 to 300 m above sea fevel and
a high-altitude group ranging from 400 to 700 m
Mean chlorophyll content of the fow-altitude group was
7796 pg/g (= 11246) However, if the insula
proveaances, P caribaea var. bahanrensis and P, caribaea
var, caribeea are excluded, the mean chlorophyll content
of the fow-altitude provemances of P caiibaea var bon-
dmensis was 6141 pg/p Mean chiorophyll content
of the high-altitude group (P caribaca var bondnrensis
provenances only) was 7150 pg/g (Table 2)

Chivrophyll Content of Field Seedlingy After out-
planting, chlorophyll content Of the individual prove.
nances ranged from 764 3 to 2,133 4 pg/g, and the
mean for all provenances was 1327 6 pg/g (= 98 26)
Chlorophyll contents of the individual varieties were
P cavibaea vas  babamensis, 1567 ng/g; cedtibdaea
var. cavibaea, 1934 4 pg/g and Poocaiibaca var hon-
drientis, 12127 pg/p (Table 2).

Chlorophyll content of P caribaca var. babawiensic
did not increase after owtplanting Chlorophyll content
of the P caribaea var caribaea provenances increase]

Table 2 —Mean chlorophyll and carotenoid concentrations (= standard errors) and chlorophyll /carotenoid
Oropay . : J .
molar ratios for nursery and ficld seedlings randomly selected from each of 16 Pinws caribaca
provenances plus the percent of increase in pigment content after outplanting

sar habanrcasis VA cidrites
{10 meters asl) £50 and 300

var  bowdurensia

High altitude Low altitude
(1 to T0h £10 to 75%
meters asl} melers asl}

High and fow

Nussery phase!/

clilorophyll, pg/e 1570 0 4809 £ 7695
carotenoid, pg/p 1569 1193 (2%
<hl: carot molar ratio 572 422

Field phase/

chlorophyll, pe/y 1567 0 19505 X 17900

carotenodd, pg/g 157 2 1713 = 080

chi: carot molar ratio 571 653
Percent increase from

nursery to field

chiorophyll —{) 19 1219

carotenoids 01z 436

7150 E 5150 6141 £ 5450 GRE T 3233
gy £ 662 w4 = 796 1001 % vt
413 347 5 85

18075 £ 11973 1288 8 = 15801 12827 & 8909

1501 5 1162 1550 = 852 LiGs £ 745
472 i 75 P74
605 109 8 7T
40§ 529 46 5

15 Pigment centent of nursery scedlings was determined on needles from 28 random scedfings of vach provenance 107 months and at 8 monthsy values

from the two measurchents were pooled

2/ Pigment content of 20 ficld seedlines of sach princoance was delermined 3040 and 3 months after cutphanting and pooled



172 TURRIALBA: VOL 27, NUM

1219 per cent Chlorophyll content of the low-altitude
Fravibaea var bonduwrensis provenances increased 109.9
per cent, but the increase was only 60.3 per cent in
the high-altttude P caribaes var. hondmensis prove
nances.

Carotena’'d Content i Nwvvery Seedlings  After
planting in the field, carotenoid content of the 16 pro-
venances ranged from 1068 to 189.7 pg/p, and the
men was 1302 pg/p (= 68). Carotenoid content
of the individual varieties was P caribaca var  baba-
st 1572 pgige Poocaribaea var caribaca, 1713
ep/gy and Poocwibava var bondmensis, 1465 pgf

g {Table 23,

The increase in carotenoid content of P caiibaca var
bahamensis was insignificant; however, the total carote-
noid content of P earibaea var. caribaeq increased 43 6
por cent Carctenoid content of the P. canibaea vu
howdiensis low-altitude  piovenances  inceeased 52,9
per cent, the increase in carotenoid content of the high-
altitude provenances was €03 per cent.

Cholerophyll/Caroteno’d Molar Ratior In bhoth field
and nursery measutements, P caribaea var  bandu elisiy
had  the lowest chiorophyil/catotencid  molar  ratio
(Table 2)  Pintev caribaca var. babamenvis had the
highest ratio in the nursery, and P ecaribaca var caribaza,
bocause of its rapid increase in chlorophyll after out-
pianting, had the highest ratio in the field

Table 3 —Mean height {4 standaed error) for the
four geographical populations of P caribaen
The nuisery scedlings were abaut 7 months
old. Hefghts for field seedlings are mzans
af cight L-iere plots meptured about 5 months
after outplanting.

E He'ght
L!c“gr‘t p!} l::ll : ‘ . e e e — —— e e
papulat on ARtuds After 7 After 5
mantlis months
in nursery in ficld
Meters cm
} asl
ver babemenvis
Andros [shand 16 76 (4 2= 0531
Eas Dahamas :
var eorib e z
Pinar del Rio 50300 [0 A< S K 120 (334
Cuba !
vt bouderen i ‘ ‘
. |
Comtral Awerica © 10-7% ' 196 £ 00d 237 X207
I
|
var howdi veniis | :

Ceonteal America

00-700 ‘\ L6 Z 053 | 21 087
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Height Growil Mean height growth of the nursery
seedlings after 7 months are given in Table 3 Pings
caribaea var honduniensis seedlings were taller (p<003)
than the insular seedlings This growth difference was
maintained after outplanting

Divcnssion

Although the low-altitude P caribaea var  honde-
vensis and the P caribaea var caribaea provenances had
the greatest increase in chlorophyl! content after out-
planting, however, statistical analysis indicated that the
chiorophyl! concentrations was not strongly coreelated
with the provenance altitude (r=— 0.21) or prove-
nance rainfall (r= 0 19) The ladk of o strong clinal
trend between pigment content and either provenance
aftitude or raintall is possibly explained b, the sharp
goographical isolation of the provenances both within
Central American and bztween Central Amesica and the
Car'bbzan Isltnds (maps 2 and 3 in Lickhoff (10)
Moreover, these differences suggest that little genz
flow, in respect to pigment concentration, occuts ameng
the Central American provenances or between the Cen-
tral American and insular provenances

Chiorophyll content of P caribava vat. babamensi
sexdlings in the nursery phase was substantially higher
than that of seedlings of the other two varieties, but
these secdlings were significantly smaller (p<0.03%)
than the P casfbaea var hondwiensis provenances, both
in the nursery and in the field Thus, high chlorophyll
content frer se is not positively correlated with superios
growth, Furthermore, the failure of this variety to in-
cicase its chlotophyll content shertly after outplanting
emphasizes a lack of growth oriented physiological acti-
vity utilizing the pigment system

Naturzi forests of P caribaea var  babaprensis occur
on shallow soils overlying the low, calcareous Bahama
Islands To adapt to these soils, the founder population
presumably passed through a bottleneck selection process
Because of this selection process, its successors appear
to be genetically less adaptable to stresses of different
habitats and in particular fo soils which are acidic
Thus, the celatively poor performance of P caribaes
var. babameniiv in Puerto Rico when compated to P
caihava var bowdmrensis may  be partially expliined
by the narrow adaptation of this provenance to the
cnvironment of Andros Islands.

Finwi caribaea var caribava seedlings appear to b
botter adapted, physiologically, to Paerto Rico than
P caibaca var babamensiy seedlings since chlorophyll
and carotenoid content in P. caribaea var caribaca in-
creased  substantially after field establishment Height
growth of P caribaea var caribaea seedlings in the
ficld was less than that of de P caribaca var. honduiensis
provenances {p<003) Nevertheless, the increase in
pigment content indicates that P cavibaea var caribasa
scedlings were physiologically active after outplanting,
and it appears that this activity was directed towards
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rapid root growth  Shoot/root dry weight measurc-
ments of these provenances indicated that after 60
weeks' growth, Pocribaea var caribaea seedlings had
larger root systems than the other vaieties (unpubiis-
hed data). Barrett and Golfari (2) have also reported
that P (aribaca vay, caribava shows greater ool develop
ment during the first year than either P caribava var
balaprensic or P caiibaca var. bhoudm ensis

In provenance and species trials throughout the low-
land subtropics, P caribaea var bondurensic has proven
more adaptable outside its natural range than either of
the other twe vadieties In this study, too, P cavibava
var bondnienvir adapted best to the Puerto Rican envi-
ronment, as evidenced by its superior growth (Table
3). This varicty had the lowest chlorophyll content
and the lowest chlarophyll/carotenoid molar ratio

The mean pigment content of P cavibava vas  bon-
duiensis nuisery seedlings was about equal for the hiph-
and low-altitude provenance groups, However, the
greater increase in pigment contents of the Jow-altitude
group after outplanting suggests that the nursery envi-
ronment was not [favorable for optimum  pigment
development of the low-aftitude provenances Chlorosis
was apparent in moest of the Central American  pro-
venances except the isolated high-altitude provenances
37/71 and 34/71 of Honduras and 21/70 of the Ni-
caraguan coastal plain Since preliminary growth data do
not indicate that chiorotic seedlings grew less than the
provenances with dark green foliage, the differences
in color intensity between the chilorotic and noen-chlorotic
provenances may be genetic

Because of the importance of the pigment system
to growth, it could pethaps serve as a parameter to
indicate a plant's ability to grow under stress, or in
other words, its ability to adapt to different habitats.
Chlorophyll concentration per e is apparently a poos
biological indicator of plant adaptability since it is not
correlated with growth A better indicator is perhaps
the chlorophyll /carotenoid molar ratio. For statistical
comparison, the provenances in this study were grouped
into four geographical populations as follows: 1) P
cetiihaea var. babamensis from the Bahamas, 2) P
caribaga v caribaea from Cuba, 3) P casibaea var
hondrrensis (10 to 75 asly and 4) P caribaea var
bondarensis (400 to 700 asl)  Statistical correlation
bztween the chlorophyll/carotenoid molar ratios (Table
2) and mean height growth (Table 3) of the nuisery
secdlings indicated a high negative correlation (1 -
~0.77)

Unfortunately, growth data are not available for the
field seedlings since the plantation was destroyed
shortly after the final pigment measurement was done.
However, the correlation between height growth of
seedlings from eight, one-acre plantations of these pro-
venances established throughout Puerto Rico from 1972
to 1974 (Table 3) and the chlerophyll/carotenoid
molar ratio of the study seedlings is r = 087

A high chlorophyli‘carotenoid molar ratio would
suggest a high lightgathering ability but limited protec-
tion for the chlorophyll against photo-oxidation at high

light intensities. A low molar ratio supgests greater
protection against photo-oxidation  Plass caribaea var
babamensis and P caribaea var caribaea varieties have
higher chiorophylt/carotenoid  molar ratios than P
cartbaca var Bondmensis {Table 2) Thus, P. caribaea
var, hondnrensiy can withstand high light intensities and
grow over a wide altitude range (10 to 1000 m asl)
Fhy caiibasa var babamensis and P caribae var,
raribuea are restricted to lower altitudes After field
establishment, the provenances of P cwibaea var hou-
daiensiy maintain a lower chlorophyll/carotenoid molar
rat‘o than the species as a whole Therefore, the photo-
synthetic compfex of these proveninces appeirs to bz
under tess stress in Puerto Rico
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Notas y Comentarios

L proxima rerolucion apricola en la Indic

Justamente cuando una déeads de notable crecimiento agri-
cola estd alcanzando sy fin en la Indiz, sus cientificos ban
creado  nuevas manerss de impulser la produccién que no
s6lo son mds baratas que las estratepins de los novecientos
sesenta sino que tambidén son mids igusliturias La esencia ded
nueve  enfoyque es elevar I produccién avmentando no of
rendimiente de cada cultivo sino ef nlimero de cosechas a dos
o mis pot afo (The Eronomist WMay 28th, 1977 p 68)

$slo 25 miflones de los 142 millones de hectdreas culti-
vidas de la Indiz producen mds de una cosecha en fa actua-
lided Se uestima que el doble cultivo podria ser extendido
cn omuy corta tiempo a 20 millones de los 36 millones de
hectireas cultivadas <on arroz y a unos 22 millones de hec-
tircas ce tiersa bajo riego La difusidn de la irrigacion po-
dria eventualmente ampliae este total & 109 millones de hec-
tdreas  Pere aun un programa o corto plazo limitado a unos
40,5 millones de hectireas extras de deble cultivo deberin
rendic por lo menos 30 a 35 millenes de toneladas adicio-
nates de granos alimenticios por afic en 1985 le suficiente
mira elevar la disponibilidad de pgranos en la India, de 150
kilogramos por cabeza en 1973 a alrededor de 180 kg uma
década mids tarde

Con luz solur durante tode el afo, no deberia haber una
barrera climitica para tres y hasta cuatro cosechss por afio
Pero hay un ebsticule clave de un tipo diferente, al que los
cientificos han estado empefiados en dominar. Este es ¢l largo
y ta época de las campanas agricolas tradicionales

Par ejempio, en ¢l noroeste no ha side posible sembear
trigo después del areor, porque éste demora cinco ¥y medio
meses en madurar v ln cosecha rara ver se completa a media-
dos de diciembre. lo que es tarde pars ¢f sembrio del trigo
Los cientificos del Institeto de Investigacion Agricola de In
Indin han encontrado que si los campesinos juntan sus almd-
cipgos ¥ comparten unos pocos poxos para regarlos se puedc
sembrar bastante antes del monzdn y trasplantar con las pri-
meras luvias de julio. El plantio méis temprane incrementa el
ol y calor disponibles pasa el cultivo, eleva el rendimiento y
acorta el periodo total de crecimiento. Con of arroz listo
para scr cosechado en noviembre, el camino esti fibre para
sembrar trigo u otro cultivo de invierno

La cosecha de! arroz puede ser también adefantadz usando
atrunas de las nuevas variedades enanas de alto rendimiento.
que demoran sélo cuatro meses en madurar  Las variedades
enamas rinden 500 kg de grano por tenelada de materia seca
comparando con 300 kp para fns variedades tradicionales de
talfo larpo.

En los altimos tres afios los cientificos hinddes han esta
do nrobando miles de variedades hibridas de arroz de alins
rendimientos  parn seleccionar  linajes apropiados para cada
region arrocera. Esta vez estdn buscande no los rendimientos
mds altos con dosis optimas de insumos, como hicieron hasta
los comienzos de los novecientos setenta, sino variedades guc
‘e comporten maderadamente bien, aun en condiciones de
Huvia, con poco o nada de feetilizante

Fl cultivo doble ticne un inconventente: empobrece el suce-
lo Un tercer elemento en fa nueva estrategia os el uso de fer-
tilizantes orgdnices, o mezclas de orgdnicos con minerales
para vicarizar el suelo. Hace veinte afios. los cientificos de la
Indin desarrollaron un método simple para usar ¢l caldo so-
brante de uwna fibrica de bionas (que fermenta estiéreol de
vaca part obtener por un lado metano para combustible v
rar otro. un cakdo rico en nitrdgeno para fertifivante) como
inidiador en los pozos de “compost: mezchando el abono
resultante con vequeias cantidades de urea v superfosfatos
s tenda un fertilizante cficiente. Pero en los novecicntos sescn.
ta, v magis de los fertilizantes auimicos causeé que todo f
munda se olvidase de estos métados simples v baratos de en
rigpecmiento def suelo Pero fueron recordados otra ver cuan-
do los alzas de precio cn 1974 pusieron a los Ffertilizantes

guimicos fuera del aleance de ln mayoria de los agricuftores
de la India

Los ¢fectos socinles de esta combinacion de cultiva doble
con nuevas semillas rdsticas y fertilizantes orgdnicos baratos
son casi mids impostandes que sus  ganancins fisicas brutas
El caltiva doble duplicard vistualmente la demanda por mano
de obra v clevard los ingresos de fas familing mis pobres en
da alder Lo gue es igualmente importante es que, ya que
no requiere una inversion inicial, serd accesible a a muds
peguediz apricultura La viabilidad numentade de las pequefias
propiedades frenard la migracidn a las ciudades  Esta soia
caracteri-ticas podria justificar un esfuerzo importante guber-
namental para hacer verdadera esta nueva revoluctén agricola.

Crecian artificial de e raza de bongos

Las royas de los cereles siguen siendo una de las en-
fermedades mds temidas por los agricultores debido a que en
condiciones naturales se forman nuevas razas del hongo que
las proveca  Ahora. Mary MacDonald, del Plant Breeding
Tnstitute wn Maris Lane Cambridge, Inglaterea, ha hecho un
interesante trabaio en el que ha duplicade las condiciones en
ue se originan ks puevas razas Ademids, ha prodacido por
lo menos unit nueva raza fungoss

En un articelo publicado en Traniactions of the British
AMyeological Sociery (vol 67, p 395}, I autora explica como
tomd esporas de dos razas de roya zmarilla del trige (Precinia
strfiformic), s que se diferenciaban por su capacidad de
atacar diferentes variedsdes de trigo: inoculé entonces mei-
vlus de ambas razas a trigos susceptibles a ambas y, al apare-
cer los esporangios, se recogieron v cultivaron 50 esporas se-
paradas Cuando las esporas germinadas crecieron lo suficiente,
le autora recogid ias esporas resultantes y las usd para infec-
ty todas las variedades de tripo usadas para diferenciar tas
razas fungosas

Los resuitados mostraron gue de las 50 esporas recogidas
cde li infeccion mezcdada, 39 eran idénticas a los progenitores
(12 a wno y 27 al otro) De los 11 restantes, ocho eran
mezclas de razas, pero otras fres mostraron [g virulencia com
binada de ambos progenitores y constituian una raza nueva pre-
vinmente no registrada MacDonald efectud todo el trabsjo cn
invernaderos a prucha de esporas, y tuvo especizl cuidado
de que no se eseapase ningune de las esporas de las nuevas
razas

Lste experimento simple pero excitante muestra fa facilidad
con qué pueden originarse nuevas razas de hongos, £ ilumina
¢! problema del genetista, cuyos afos empleados en desarrollier
varicdades resistentes a las enfermedades pueden ser borrados
en ung quincena ‘por ta mezcla de hongos

El mecanismo por o cusl ¢l hongo recombina estos carac-
teres sipue siende afgo misteriose EU Precinia shritformis no
tiene una fase sexual v In frecuencia de las alteraciones parcce
ser demasiadz alta para ser debide 2 mutacion La explica-
cidn mds razonsble sugiere un reordenamiento de nicleos que
tlevan los diferentes caracteres despuds de la fusién de células
hifales dicaridticas ¢uando las diferentes sazas infectan juntas
unz planta

Sents Remnidn Latiwoamvericane de Gord eria

La Asociacion  Latincamericana  de  Produccion  Animal
{ALPA)} reabizard sy sexts reunion en Ta Habana, Cuba, del
4 al 9 de diciembre de 1977, Los temas principales son:
a} Produccion de leche en condiciones tropicales con énfasis
en el pastoren; b) Produccion de carne en pastoreo en condi-
ciones tropicales; ¢) Produccion avicola con subproductos agro-
industeinles en el tedpico; y d) Produccidn porcine con subpro-
ductos agro-industrinies v otras fuentes no tradicionales

La organizacion corre a <argo del comité organizador de
ALPA v de la Asociacidn Cubana de Produccion Animal ILas
sesiones se Hevardn a cabo en ¢l Hotel Habana Libre, de I
capital cubana

Tada comunicacion se hace por intermedio del Presidente
de ALPA, Dr Héctor MuRoz, CATIE, Turriatba, Costa Rica



