PREFACE

For many, the terms aging, maturation and senescence
are synonymous and used interchangeably, but they should not
be. Whereas senescence represents an endogenously controlled
degenerative programme leading to plant or organ death,
genetic aging encompasses a wide array of passive
degenerative genetic processes driven primarily by exogenous
factors (Leopold, 1975). Aging is therefore considered a
consequence of genetic lesions that accumulate over time,
but by themselves do not necessarily cause death. These
lesions are probably made more severe by the increase in
size and complexity in trees and their attendant physiology.
Thus while the withering of flower petals following
pollination can be considered senescence, the 1loss of
viability of stored seeds more clearly represents aging
(Norden, 1988). The very recent book 'Senescence ‘and Aging
in Plants'" does not discuss trees, the most dominant group
of plants on the earth. Yet both angiospermic and
gymnospermic trees also undergo the above phenomena but less
is known about them. Do woody plants senesce or do they Jjust
age”? What 1is phase change? Is this synonymous with
maturation?

While it is now becoming recognized that there is no
programmed senescence in trees, senescence of their parts,
even in gymnosperms (e.g., needles of temperate conifers
last an average of 3.5 years), 1is common; but aging is a
readily acknowledged phenomenon. In theory, at least, in the
absence of any programmed senescence trees should -live
forever, but in practice they do not. Is death simply a
response to external environmental factors?. As trees grow
older, their growth rates decrease, and although they
apparently never stop growing, very old trees increase in
size rather insignificantly. Under natural conditions, a
plot of the cumulative height and diameter growth by
dominant trees in a stand exhibits a sigmoidal growth curve,
with the maximum annual increment occurring relatively early
in the age of the tree (Assmann, 1970, quoted in Greenwood,
1988). The time at which the maximum increment occurs
appears to be species-specific; and for the same species
occurs later on relative poor soils, but at the same
relative height and diameter. While there is 1little doubt
that the maximum size a tree can attain is primarily a
function of its genetics, 1is incremental growth more a
function of size rather than chronological age? Is the
phase-change process a consequence of the amount of growth
that has occurred or is it the result of the physiological
consequences of increased size (Greenwood, 1988)7



There are other equally intriguing questions. Do the
above changes arise from the accumulation of harmful
metabolites with time, or from the physical, biophysical and
physiological conseguences af +trees having to sustain such a
large mass, the regueriments ta move large volumes of water
and nutrients, and photosynthates over great distances?
41thougn the debate as to whether meristems themselwves age
continues, more and more ressarchens have come to accept
this idea, as Tirst suggested by Shaffalitsky de Muckadell
{1958): so much so that Loday we accept the fact that Lhe
oldest part of a tree chrenclogically is the younpgest part
developmentally, and attempl to ubilize this fact in clonal
propagation of woody plants.

The organizers of the 18283 MATO  Advanced  Study
Tnstitute (A5I7 on the “Molecular Basisz of Plant Aging"
recopgnized these and other dilemmasz we face in understanding
Lhe benaviour of woody plants. They expliciltly state that
"hping is a phenomenon af considerable Lheoretical
importance i relation Lo norphogenic contral,
differentiation and determination in plant development. IL
alsa has praclical importance due to its implication in
several economical areas such as flowering, fruit set, "in
vitro" tree manipulation, genebic improvement, =te",

Al though many theories have heen advanced to explain
aging, the mechanisms involved in this process still are
among  the least underatood Tactors in bloleogy. Thus, ta
incpease our knowledge in this scientific Tield will be very
umeful for a better understanding of plant biology.

Due to the loss of morphogenie compelence, aging is cone
of the most critical bareiers L0 capture special genetic
spaits of selected Lrees. In order o fully exploit the
possibilities that tissue culture technologles provide for
forest tree improvement, it is imperabtive to establish first
the eonditions to maintain plant tissues in their most
reactive phase.

Thus 1 was delighted to accept the invitation of Prof.
Fobertos Rodriguez of  the University of Owviedo, to
participate in this ASI, which was neld in Hibadesella,
tsturias, Spain Crom June 25 to July %, 1982, The objective
of such ASI is Lo disseminate advanced knowledge not yet in
Univeraity curricula and foster international scientific
contacte through high level teaching courses. The organizers
of this AST accepted this mandate, and rose to the challenge
of providing a detailed gescription of the process which
ococurs during aging. Thus, Some 70 partieipants from 13
counlries, consisting of pgraduate students, post doctoral
fellows, recently and long established researchers  from
Universities, Goveroment Hesearch Irnestitutions and Private
lndustry assembled in ribadesella to address their charge.

The programms was divided inlo five sections, namely,
1. Juvenility, maturation and rejuvenation, 2. Vepetative
propagation, advanilages and limitations, 3. Ul trastructural,
penctic  and  bicchemical characteristics of aging and
senescence, 4. Modulaters of aging and maturation, and 5.
Genetic manipulations. Information was presented in the form



of major lectures (review and primary data), posters and
short presentations. The work of each section ended with a
round=table discussion. The results of these deliberations
are captured in this valume,

It is not easy to summarize in a few sentences the gist
of a meeting with so wide a theme and with such a large
numoer of presentations, bath oral and oy posters.
Hevertheless, in a very superficial way, one can divide the
meeting in two very broad areas. These were: 1) problems and
practices of woody plant tissue culture, and 2} biochemical
and molecular aspects of aging, Any such division is bound
to he arbitrary and several papers in this valume fall into
neither area, and perhaps this division structuralizes Lhe
AST, which has led Lo Lhe production of this wvery impartant
wolume,

A number of papers  dealt with the culture and
manipulation of woody plants, particularly as these were
affected by the maturation process. Some technology, such as
use of the wvibratome Tor explant production, thism layer
methodology and micrografting techniques, WaLS also
presented. Facteors affecting culture  establishment  and
multiplication, problems of vitrification, polyohnenold
production, generation of somaclonal variation, the use of
minimal culture media, including the possible harmnful
elffects of oytokinins, and the gasecus environment on Lhe
cultures  all  received alienticn. Because mature  woody
species are less respensive in culture, not eonly was the
nature of the phase-chanpe discussed, but  empirical
appreoaches to reaclivate or reinvigorate woody explants for
case of manipulaticon in culture were alse described. Some
physiclogical and biochemical aspects of regeneration were
alza covered.

The second major focus wWas on the genetlie biochemical
and molecular basis of phase change, and aging in woody
species., The wuse of Information from senescent herbacecus
s¥stams served as a model Tor understanding aging and iks
related phenomena, as many of the manifestations of aging
area similar o senescence. MNitrogen metabolism, oxidative
atress, free radical generation, and the role afl
phytohormones were among the lopics coversd. One wview that
geemed Lo emerge is that the rabte of results from aging, a
balance bDetween oxidative stress domage and regenerabive
repalir capasity. Lastly, Lhe potential genetic manipulation
of forest trees by Lraditional and molecular approaches Lo
Eenerate the forest tree of fomorrow highlighted the last
session.,

The walue of WNATO ASIs, such as this one, cannot be
overestimated. It bhbrought together eitizens of wvarious
countries, scientists from different disciplines, people of
both sexesz and of different ages and experiences for a
pericd of two weeks te think on the common tepie. Different
perspeatives were brought Lo bear on the subject and the
format allowed for the free and unfettened exchange of
ideas. Although many gquestions remain uncovered, we are all
a little ¢learer in our understanding of aging and
maturation in wWoody plants, of the role that stress plays in



tissue cultures, etc. This wvolume allows us to share our
experiences with a much wider audience. A trust that all of
you who read and study thelr articles will gain as much
knowledge and pleasure in deing so, as we wno participated
in this ASI had during our two weeks in Ribadesella.

The arganizers and Scientific Commlttee under the
Directorships of Roberto Bodrigucs and Don Durzan deserve
our sincere gratitude for job well done.
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