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COMPENDIO

Se Hevaron a cabo estudios de los cambios progresivos en las actividades de las

enzimas hiervoporfivina peroxidasa y catalasa, enzimas cobieproteinas polifenol oxidasa y

dcido ascdrbico oxidasa (de la vitamina C) asociados con diferentes fases flovales de plan-

tar de Coffea agabica L cv 'S 795" de 15 alios de edad cultivadas en condiciones de campo

en ol Central Coffee Reseasch lustituie Se describieron en detalle los cambros cuanti-

latives en estay actividades enzimdticas y el contenido de vitapiing durante el desarrollo

inicial, madmez, crecimiento muy poro visible de las yemas flovales maduras (todos

antes de las llnvias de flovacidn) y duvante la reiniciacion del crecimiento de las yemas

florales madmas (engiosamiento) y hasta la antesis (floves plenamente abiertas en el

primer dia de la floracion) El posible papel de estos compnesios bioguimicos durante

las diferentes fases flovales se discute a lnz del conocimiento existente sobre la flora-

cion en las plantas

Introdunction

techonology is the flowering process of the plant

The topic bears a valid relationship to physio-
ecological factors However, many phenomena of floral
phase in coffee plant are yet to be clearly understood
Therefore, detailed studies on floral physiclogy were
initiated during 1970 at Central Coffee Research Ins.
titute, and the rezults obtained so far on some aspects
of flowering were reported (4, 3, 6, 7, 8, 9, 10, 11, 12).

ONE OF the most fascinating aspects of coffee

Object of the present sindy

The presense of iron-porphyrin enzymes peroxidase
and catalse, coppes-protein ensymes polyphenol oxidase
and ascorbic acid oxidase as well as ascorbic acid (vi-
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tamin C) in flower buds and flowers of many plants
das reported by several workers as reviewed by Chinoy
et al. (2) and Nitzeh (19) Ascorbic acid has been
recognised as a growth hormone by Italian scientists
Tonzig and Marre (23) However, the role(s) of these
enzymes and ascorbic acid in floral physiology is not yet
clearly known (3, 14, 16} Therefore, a study has besn
carried out to find out the progressive quantitative
changes in the activities of peroxidase, catalase, poly-
phenol oxidase, ascorbic acid oxidase and ascorbic acid
content associated with flower bud development, en-
largement and anthesis, and their possible role(s), if
any, in these reproductive phases, using arabica coffee
plants

Materials and Methods

The investigation was iniated during December
1972, when the flowers buds were clearly visible on
Coffea arabica L. cv. "$.793" plants. The plants were 15
vears old and grown under natural permanent shade
with dadaps ( Erythrina lithosperma) as temporary shade
at "M block” of Central Coffee Research Institute, The
plants were free from nutritional disoeders, pests and
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diseases. The situation, aspect and typical example of
macroclimatological data of the farm area were previ-
ously reported (6, 24).

Three unifoem plants were selected and eight se-
condary branches were labelled on each plaat at random
At each time of sampling, the flower buds or flowers
(at both the axils) present at the fourth node from the
tip, were collected from one branch on each of the
three plants. The experimental samples were assayed
for their peroxidase, catalase, polyphenol oxidase and
ascorbic acid oxidase activities (13, 20) and ascosbic acid
content (22). Since there was not much difference bet-
ween the values obtained in samples collected at 15
day intervals, the sampling of material was done only
once in & month up to the seceipt of blossom showers
After this and during the enlargement of flower buds
the estimations were made once in two days, and the
last assay was done in fully opened flowers on the
fiest day of blossom

Resnlts
Lion-porpbyrin enzymes

The two iron-porphyrin enzymes peroxidase and
catalase behaved similarly during  different growth
phases of flower buds and until anthesis (Table 1)
The activity of catalase was always higher than peroxi-
dase at all the phases of floral development including
flowers The activities of both enzymes were higher
during initial developmet (average of December and

Tznuary) and at matucity (February) than during very
little visible growth phase of mature flower buds in
March (Table 2). Two days after blossom showers
(April 5, 1973}, the activity of peroxidase and catalase
increased by 228 and 50 per cent, respectively After
a dectease in the activities of both the enzymes (on
April 7, 1973), they again increased (on April 9,
1973 and finally decreased in the fully opened flowers
on the first day of blossom (April 11, 1973)

Copprer-protein enzymes

The progressive changes in the activities of the two
copper protein enzymes, polyphenol oxidase and as-
corbic actd oxidase, were different from that of the
two iron porphyrin enzymes during the various phases
of flower bud dexelopment, enlargement and at an-
thesis (Table 1} There was not much difference bet-
ween the activities of the two enzymes until the receipt
of blossom showers. After blossom showers, the activity
of ascorbic acid oxidase was higher than polyphenol
oxidase in flower buds during their enlargement and
until anthesis. The enzymes activities were higher dur-
ing the initial development of flower buds, followed
by & decrease in their activities iz mature flower buds.
Dusing the phase of very little visible growth of mature
flower buds the enzyme activities were slightly increased

{Table 2)

Two days after the receipt of blossom showers, the
activities of both the enzymes increased by 52 and 204
per cent respectively, as against the previous activities,
decreased on the fifth day after blossom showers (on

Table 1 —Pezoxidase, catalase, polyphenol oxidase and ascorbic acid oxidase activities of flower buds or
flowers during bud development and anthesis in arabica coffee S. 795 plants (Mean of three re-

plications)
veciod of Lron-porphyrin enzymes Cappur-profein enzymoes
nl)(;zlr(:'cml;(:n Bifferent
A phases N b Pulyphenol Ascarbic acid
Peroxidase Cataluse e € . d
Ne oxidase axidase
1. December 1972 1 21 £ 08§ 53 %0 = 32 £ 03
A
2 January 1973 J G2 & 13 712 % 3 47 = 08 35 = 05
5  February 1973 B 68 = 23 177 &= 335 22 %E 04 210 = 03
4 March 1973 C 18 = 9 106 = ¢ 29 = 03 26 % 05
5 5 -4 - 1973 39 = 18 159 % 0 f4 E 10 79 & 10
6 7~ 4~ 1973 D 44 F 05 106 = 0 26 F 05 I = i
7 9 - 4 ~ 1973 117 £ 63 124 & 1 8 12 % 03 106 = 0
8 11 - 4~ 1973 E 26 £ 10 106 £ 9 21 £ 03 44 £ 10

Az

[aitial developmental phase; B :

flowers an the day of first blessom; a, ¢ and d
terms of mp hydrogen peroxide decompased per g fresh wr ia 5 min

Maturity phase; G @ Very little visible growth of mature flower buds (before blossom showers); D
active enlargement of mature flewer buds after the receipt of blossom showers (blossom showess seccived on April 3, 31973); E
Expressed i terms of mg ascorbic acid oxidized per g fresh wt in 30 min; b @

+ Dusing
: In fully opened
Expressed in
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Table 2.—Peroxidase, catalase, polyphenol oxidase, ascorbic acid oxidase and ascorbic acid in flower buds during
different phases of their development (until the receipt of blossom showers) in arabica coffee
S 795 plants *
et P pecsidze Gl Pliphetl | Aseobie scid | At
Initial developmenth = !
{December and January) 41 135 55 i 503
Maturity
( February) G8 177 22 21 619
Very little visible veowth of
mature flower buds { March) 18 10.6 20 26 407
E
¥ For details ol enzyme activities and ascorbic acid expressions refer Table 1 and Figure 1.
Average values of December and January
Aptit 7, 1973}, again increased (on April 9, 1973)
. ’ . #
and finally decreased in fully opened flowers on the STANDARD ERROR
first day of blossom (Table 1)
% “ o
L 2y 0 pe]
Areorbic acid 5 10 ]
§ot] E 3
Bl - - - oA i : O
Ascorbic acid content was higher during initial de- 5'3" i w w
velopment (average of December and January) and T 5 + []
at maturity phase of flower buds, but decreased con- s . ~ B .
siderably during the phase of very little visible growth = o & o
of mature flower buds (Table 2) With the advent of o o) = e
blossom showees, the vitamin content increased by 58 o |k & :
per cent (on Aprl 5, 1973) on the previous value, \% o 7 b
later decreased considerably (on April 7, 1973) but 23071 .
again increased (on Apzil 9, 1973), and finally it was N2 E
545 mg/g fresh wt in fully opened flowers on the fi “
first day of blossom (Fig. 1) gm“ @
1= . o
. . £yl i
Discussion & :
In general, the activities of the two iron-porphyrin < gl i B :

or haematin enzymes peroxidase and catalase wese re-
latively higher during the initial development and at
maturity phases of flower buds than during the phase
of their very little visible growth Whetens the activities
of the two copper-protein enzymes polyphenol oxidase
and ascorbic acid oxidase wete comparatively low in
mature flower buds as well as duting the phase of very
little visible growth of mature flower buds than during
their mitial development. These results indicate that ail
the four eazymes play an impostant role in metabolic
activities associated with the initial development of
flower buds. It is interesting to note that mature flower
buds contained relatively high activities of peroxidase and
catalase, which may protect the buds from accumulation
of hydrogen peroxide, which is known to be injurious
to cells (14, 16).

Two days after blossom showers and during the
resumption in growth (enlargement) of flowers buds,
due to increased water in buds (6, 9), all the four

| 2 3 4 5 3] 7 8
Fig ¥ —Chunges in ascorbic wcid content of flusior bads daring theie
initial desvlopament, watuvity (before blossom showers), enlar
pement and anthesis (after blossom shawers) in arabica coffee

'$.795 planty. For details of different [loral phases (1 1o 8)
rofer Fabfe 1

enzymes showed a sudden increase in their activities as
against the previous activities (during very little visible
growth of mature flower buds) Later in fully opened
flowers on the first day of blossom, the activities of all
the four enzymes mose or less reduced to the level found
progressive quantitative changes in the enzyme acti-
vities show that al]l the four enzymes involved in
some way in metabolic processes associated with the
active enlargement of mature flower buds and until
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their anthesis, after the receipt of blossom showers,
The role of peroxidase and catalase in energy transfer
mecharisms during reproductive phases in plants was
discussed by Chinoy (1) and Chinoy e «/ (2) Even
though the two copper-protein enzymes polyphenol
oxidare and ascorbic acid oxidase are well known to
play fundamental role in terminal respiratory oxidase
system (15}, in the absence of data on CO, released
as also on the various substzates involved in respiration
it is very difficult to offer a suitable explanation for
their participation, if any, in respiratory path-ways
during different phases of floral physiology studied
in the present work.

Ascorbic acid content was fairly high during the
initial development and matuuity phases of flosal pro-
cess, which may be required for the formation, develop-
ment and maturity of flowers buds. However, the vita-
min content decreated during the phase of very little
visible growth of mature flower buds, and this might
bz due to the lower water content in the plants as a
whole as well as in flower buds during this phase in
March (6, 9). But, the vitamin content inceeased subs-
tantially in two days after the receipt of blossom show-
ers, which was associated with increase in water con-
tent of FHower buds (6, 9) Chinoy er &/ (2} also noted
similar changes in ascorbic acid content in plant parts
during water stress and rewatering However, four days
after blossom showers the vitamin conteat decreased,
but again resynthesized to some extent during the later
phases of flower bud enlargement and in the fully
opened flowers on the first day of blossom. In spite
of this, the quantity of the vitamin was stifl lower than
the amount found in the flower buds during their
initinl development and maturity.

The function of ascorbic acid in plants is documented
in detail (18). It was shown (1, 2) that ascorbic acid
play a vital role as growth hormone in the physiology
of flowering in plants by participating in energy re-
leasing metabolic processes which aid in differentiation
of floral primordia as well as maturity of flower buds
Moare or less similar observations were also reported on
the role of ascorbic acid in the physiology of coffee
flowering, particulasly during the resumption in growth
of mature flower buds (enlargement) and uatil their
anthesis (21) In the present study, the progressive
quantitative changes in ascorbic acid during the different
floral phases indicate that the vitamin appears to play
an important role in the flowering process of coffee
including the formation of flower buds, their maturity
and in fater florai phases until anthesis,

Sunmmary

Studies were carried out on the progressive changes
in the activities of iron-porphyrin eazymes peroxidase
and catalase, cooper-protein enzymes polyphenol oxidase
and ascorbic acid oxidase and ascorbic acid (vitamin C)
associated with different floral phases of 15 years old
Coffea arabica L cv. ‘8795 plants grown under field
conditions at the Central Coffee Research Institute The
quantitative changes in these enzyme activities and the
vitamin content during initial development, maturity,

very little visible growth of mature flower buds (alf
before blogsom showers) and during resumption in
growth of matare flower buds (enlargement) and until
anthesis (fully opened FHowers on the first day of
blossom) were described in detail. The possible role(s)
of these biochemical compounds during the different
floral phases including blossom are discussed in the
light of the existing knowledge on flowering in plants
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Notas y Comentarios

Fungicidas para enfermedades originadas en el suelo

Los fungicidas sistémicos son transportados dentro de las
plantas por el xilema, de manera que muy rasa vezr van del
follaje a Iz raiz. Por eso, ha despertado interés el anuncie de
que se ha descubierto una nueva familiz de fungicidas ofica-
ces contra enfermedades originadas en el suelo. B} anuacio se
hizo en la British Crop Protection de 1977, celebrada en Brigh-
ton, Inglatersa, en la que se dieron a conocer otros dos nuevos
desarrollos fitopatalégicos, de los que damos cuenta en este
atmero de Twrrialba (Véase p 376)

Las enfermedades originadas en ¢l suelo tales como ¢l
oidio de las pramineas (Drysiphe graminis}, que hizo daios a
Ia cosecha britinica de cebads ea §977, por un valor de i35
millones de dolares, son inmunes a fungicidas sistémicos, que
son eficaces en otras condiciones, debido » que estas sustancias
te mueven s6lo hacia arriba cuando estin dentro de as
plantas. Los ensayos de campo, conducidos por D J Witliams
de la firma May and Baker Ltd, con una mmplia variedad
de cultivos tropicales y templados, ban indicado que un nuevo
producto comercial, puesto a Ja venta con ¢l nombre de Aliette,
que puede ser transportado hacia abaio, a las raices Estos fun-
gicidas ofrecen un potencial ¢nerme en la fucha para contro-
iar al grupo de patogenos flcomicetos como Phjrophthora, Pe-
renaipora que producen podredumbres racicales y oidios en cul-
tivos como citricos, lechuga, pimientos, papas v tipulo

Aplicacidn comercial de L ingenieria gendtica

Gunentech, una pequefin compafia californiana, o5 casi
cierto que serd la primera firma industrial que explotard co-
mercialmente la ingenierin genétics A mediados de 1978 espe-
ra estar fabricando I pequefie hormona somatostatina para su
venta @ organismos de investigacién y compadiias farmacéuticas
Una meta aln mds ambiciosa es la fabricacion rutinaria de
insuling antes de que fermine 1978 Sobre lo que ahora se deno-
mina ingenterin genética hemos informado en varias ocasiones
a nuestros lectores, desde los primeros ensayos de fusion de
cromosomas de distintas especies (CF Twrrialba 200 139) hasta
la alarma que produjo lns posibles consecuencias de manipular
el material hereditario de las células (Vol 24: 347)

19 NITSCH, J. P Physiclogy of flower and fruit develop-
ment fr “Encyclopedia of Plant Physiclogy™ (W Ruh-
land, ed) Vol XV/1 Berlin. Springer 1985 pp
15371617
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opening. Paper presented at the First session of the
FAQ Tehenical Working Party for Coffee Production
and Protection, Rio de Janciro, Brazil 1965 4 p

22, ROE, J. H  Chemical determination of ascorbic, dehy-
droascorbic and diketogulonic acids Ir “Methods of
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La compaiia Genentech tiene conlactos estrechos con Her-
bert Boyer, imvestigador de San Francisco, que encabeza ¢l
equipo que recientemente insertd un gen de somatostating,
sintetizado  artificialmente, en una bacteria  El pen artificial
fue procerado exitosamente por fa maquinaria molecular de la
bacteria, la que produjo somatostatina relativamente pura. Eslo
fue fa primera vez que una proteina especifica habia sido
manufacturada por una tecnologia de ingenieria genética  {Cf
New Scivatist, 10 de noviembre 1977, p. 333)

Lz somatostatina se hace actualmente ensartando sus 1.
ainodcidos quimicamente, un proceso que rinde un producto
que cuesta USS 50 000 por gramo. La nueva tecnologia, segun
v vocere de Genentech, (New Scientist Vol 76, p 619)
podria cortar sustancialmente e'te costo. La hormona, que
tizne muchas acciones fisiologicas, actia principaimente como
repulador del crecimiento,

La manufactura de insuling mediante téenicas de ingeniesfa
genética e mucho mas complicada porque es 140 veces mis
grande que la primera hosrmona y estd compuesta de dos cade-
nas separadas de aminodcidos,

Ahora que la tecnologin de In ingenieria genética ha entra.
do en ¢l campo comercial, el dificit problema de fa proteccion
de las patentes se verg incrementado  Tanto Herbert Boyer
como Genenteclr ticnen patentes de alpunos aspectos de la tec-
nologia y es seguro de que, antes de que pase mucho tiempo,
estardn llepando nuevas solicitudes de patentes, que cubran
piusos cruciales en este enfoque revolucionario en la manu-
factura de proteings.

Neeva era para los antibioticos

La industria farmacéutica internacional estd en camino ha-
cig unz aueva era de innovacidn Se han desarrellado dos dea-
miticos nuevos productos. ambos por compafiias norteameri-
caras Una es Iz primern droga eficaz contra los virus, v el
otro vs un antibidtico, contra el cunl las bacterias no adquieren
resistencia (The Lconomist, Qclober 1st, 1977, pigina 92)

Actualmente, los qué sufren enfermedades viréticas son
abandonados a los mecanismos de sus propios cuerpos, que
consisten en la claboracion de anticuerpos v de interferdn,
ambos extremadamente ¢ficaces, pero lentos (a veces dema.
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siudo tarde para curar al paciente} Los normalmente cautelosos
Institutos Nacionales de Salud de los Estados Unidos han
aclamado a Vir-A, la nueva droge anti-virus, como la rotuza
de frente mds grande desde In peniciling

Los primeros ensayos se hicieron con pacientes con eacefa-
litis Antes de que in droga esté disponible para todos, s¢
necesitarin mas pruehas, pero a la firma Warner Lambert, que
la fabrica, se le han dade sepuridades de que fa Food and
Drug Administration, cuyas demoras son objeto de criticas de
parte de I industria, hard todo lo posible para acelerar su
aprobacién

El segundo producto fue descubierto primero pox Merck,
Sharp and Dohme al final de los novedientos sesenta, una in-
dicacién de las demorps de que se quejan las compafiias Esta
nueva droge estd sélo abora en las Gltimns etapas de conse
guir aprobacién Es un antibittico Hamado Cefoxiting, que no
sdlo mata las bacterias que se han vuelto resistentes a fa peni-
cilina, sino también a algunos tipos de bacterias contra las
que las penicilinas nunca fueron muy eficaces  Es también
resistente a las enzimas que destruyen @ los antibidticos

La Cefoxitina ¢s hecha por hacterias, mientras que la ma-
yoria de los antibioticos son producidos por hongos. En reali-
dad, hay ya otros antibidticos basades en bactertas, como lus
estreptomicinas y las aureomicinas  Desafortunadamente, las
bacterins pueden cambiar material genético con sus vecinos por
simple contacto {come $i tropesarse con Mahomed All lo hi-
ciese fucrte a uno) DPero hasta abore ninguna enzima bacteria-
na conocida puede desteair fa Cefoxitina

Por su parte, Vira-A estd basadn en un hongo, encontrado
originalmente en un suelo de Italia, pero después se ha visto
que vive en esponjus del Caribe; un signo mds de que los
organismos marinos presentan un gran potencial de material
no explotado para el desarrolio de untibidticos (The Economiss,
August 13th, » 83)

Cuarta Conferencia Mundiad selne Produccidn Awinal

La Cuartz Conferencia Mundial sobre Produccidn Animal
se realizard en Buenos Alres, Argentina, del 20 al 26 de agos-
to de 1978 El cveato estd puspiciado y organivado por la
Asociacién Argenting de Produccidn Animal (AAPA) v Ia
World Association for Animal Production

Los principales objetivos de lz Conferencia serin analizat
los factores que determinae la creacidn y aplicacion del cono
cimiento cientifico y diseutiv dentro de este contexto ¢l impac-
to y relevancia de los avances recientes en la jnvestigacion
pura aumentar la ¢ficacia de los sistemas de produccidn ani-
mal Los temas que se tratardo para acercarse a estos objetivos
abarcan  sistemas bioecondmicos, fu construccion, desarrolio,
identificacion v descripcion de sivtemas de produccion animal;
1z disponibifidad de alimentos; el papel de los animales dis-
ponibles, ¢l control de enfermedades; fas varizbles socioecond-
micas, Ia elaboracién de modelos

Para mayores detalies, se puede escribir al Secretario Ge-
neral, Congresos Internacionales S A, Reconquista 533, 6% piso,
Bugnos Alres 1003

Prblivaciones

Netes du G ERET Lt Grupo de Estudio de las Rels-
viones Fcondmicas Internacionales (GEREIL)Y del Institut
National de i Recherche Agronomique, de Francia, estd publi-
cando desde mediados de 1977, Naver dn G ERET de-tinado
2 publicar los trabajos, comentarios, criticas, de los miembros
del grupo. Sus temas de estudio pbarcan los sistemes agro-
alimenticios de los paises de le América Latina, I evolucion
de los proyectos econdmices, y las relaciones econdmicas in-
ternas e internacionales de fos paises de América Latina El
segunde nlmero contiene articulos sobre of plan Carter sobre
la inmigracién mexicana, fa confercncin de trabajadores del
aziicar en Trinidad, el conpreso de la Federaciéon Rural del
Uruguay v un trzbajo largo sobre el trige en Brasil La direc.
citn es 6, Passage Tenaille, 75014 Parfs, Francia

Mosca predutora de rams en Nicaragua

Un caso extrafp de relacion simbigtica entre larvas de
rana ¥ de moscas se ha descubierto en Nicaragua por Jaime
Vilia de ta Universidad de Cornell, New “Vork. Encontrd que
una especie no descrita de Drosophbila (afin 2 la mosca de la
fruta tan aprecinda por los genetistas) pone sus huevos cerca
de los huevos de una rana achdrea centralenida, Cemtrolenslla
fleishmanni Los huevos de lus ranas son victimas de muchas
especies de vertebrados e invertebrades, particularmente aque-
flas e-pecies que ponen sus huevos en el agua, Sin embargo,
muy pocos anfibios son cbjeto de ataques por dipteros (fa ex-
cepeion mis notable son las moscas verdes que frecuentan las
cuvidades nasades de los sapos) (Jownal of Herpetology Vol
2 N 3)

Ia rana arbérea de Nicaragua pone sa masa de buevos
en lay hojas, v las observaciones de Villa surninistran el pri-
mer ejemplo de un animal completamente especialivado  en
eyplotar este recurso Villa también Hevd a cabo experimentos
con las larvas del complejo Crana-mosca’ Encontré que las
lirvas de I mosca s elimentaban de los huevos y que si los
zigotes se quitaban vy las larvas comian {picemente la " gelati.
na" de ln masa de i postura, pronte se¢ morfan También
inoculo las masas de huevos de otras cuatro especies de ranas
arbdreas con los huevos de Drorophila v encontré que los
gusanos podian infestar con éxite Jigalycbuis callidvyas, Cen-
trolenella palverata ¢ Fyla ebraceati

La mayor parte de las larvas de Dresopbila se alimentan de
frutas caidas y otras materins vegetales, perc unas pocas espe-
cies se alimentan en las cdmaras de las agallas <de los cangre-
jos de tierra y otras se alimentan de las farvas acudticas de
las moscas simulidas. Villa encontrd también por lo menos
ocho especies de moscas {pertenccientes a varias familias) en
las que las larvas se desareollan dentre de Ins masas de huevos
de anfibios

Multiplivacion de papas por cualtives de tejidor

La Facultad de Ciencias de d'Qrsay ha desarcolindo un
método para producir semilla de papa bajo techo haciendo
crecer secciones de brotes en un medio artificial, fo que podria
reducis el cotto y mejorar la calidad Ef método estd mds
atld de la etapa de laboraterio v se estd probande en 1977
per las dos firmas més grandes productorss de semilla de
papa en Francia Entre las dos venden suficiente semilla para
unas 14.000 hectireas Usando el nuevo métedo, se nccesi-
tarfan t6lo 425 papas para producir fn misma cantidad de
plantas

La operacidn se inicia haciendo germinar los tubérculos a
18°C en oscuridad total Los brotes que se producen se sec-
cionan entonces en fragmentos de 1 ¢m, que se plantan en
tubos que contienen un medio de cultive de agar-agar (el
medio estandard para el cultivo de bacterias), sacarosa y mi-
nerales Estos tubos se mantienen a 19°C y se exponen a la
luz por 12 horas cada dia

Las vemas que resuftan se seccionan de nueve y todo ¢
proceso s¢ repite dos z cinco veces, dependiende de la varie-
dad de papa oziginal E sipuiente pasa es poner las plintulas
¢n recipientes de plistico llenos de tierra y humus Se guardan
¢n un invermaderos por un mes vy entonces se plantan en campo
chierte  Aqui crecen normalmente, ¥ se caleula que un tubéreu-
lo puede producir plantas para cubric no menos de 40 hectd-
teas, reemplazando 30 toneladas de semifla de papa Puede
ser posible producic dos millones de plantas por afio.

Esta aplicacion de los métedos de cultivo de tejidos 2 Iz
multiplicacién de plantas {Cf. Twrrfalba 18:6; 19:154; 26:7)
¢s bien conocida, pero dsta parece ser la primera vex que se ha
usado en escala comercial para papas. Particularmente impor-
tante serd para multiplicar rdpidamente nuevos clones. El
métode normal de producir semilla de papa, multiplicando en
el suelo las papas bdsicas puede demorar hasta cuatro afios
para producir una cantidad equivaleate de semilla  Ademds,
fas plantas estén expuestas a la infeccidn por vitus y bacterias
que causan enfermedades en la papa, 1o que no ¢s el caso en
¢l método de lnboratorio



