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The cover photograph wzs taken by Sir Otto Frankel and shows N.I. Vaviiov (on the
left), visiting a coliection of potato near Leningrad in August 1935. A memoir of
Vavilov, written by Sir Otco, starts on p. 1 of this issue.
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Nikolai lvanovich Vavilov
1887-1943
a memoir

O.H. Frankel ¥/

"For a number of crops the geographic
centres of genetic dlversity have become clearly
identified, with the practical signlficance of
presenting opportunities for exploiting the
genetic reservoirs in practical breeding.” These,
In free translation from the original German, are
the words with which Vavilov announced to a
world audlence the dlscovery of geographical
centres of genetle diversity, at the Fifth
Internatlonal Congress of Genetics of Berlin,
1927, 60 years ago.

In this paper he gave two reasons for his
interest {n exploring the sources of diversity. He
had dlscovered parallel serles of characters in
related species of several groups of crop plants,
and had called this phenomenon ‘the law of
homologous series in variation’. This led him to
look for 'missing links', and his exploraiions
resulted In the dlscovery of an unexpected
wealth of genetlc diversity. He realized that
there were great .ntapped reservoirs of raw
materials for an unprecedented effort in plant
breeding which would enormously enhance the
productivity of his country.

These were his incentives, as set out in
many of his publications. However, motivating
and directlng his endeavour was his passionate
drive to identify and explore systems, o1 general
principles. This led to the identification of the
‘homologous serles’, to the discovery and
extensive study of the geographical centres of
genetic dlversity, to the establishment of
representative collections as against
mission-oriented or novelty collections.

His quest for the general principles in
genetic diversity was what he called his
‘philosophy’. S.C. Harland recalls that Vavilov
used to ask sclentists he met "Whet is your
phllosophy?" The story goes that he did not care
for Professor (later Sir Rowland) Biffen (the
discoverer of Mendelian Inheritance of disease
resistance) because "he had no philosophy”.

It was his 'phllosophy', expressed {n the law
of homologous series, which was his undoing at

1/ CSIRO Division of Plant Industry, PO Box 1600,
Canbarra City, ACT 2601, Australia
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the hands of his adversary, Lysenko. '"Varlation",
Vavilov wrote, '"does not take place in all
directions,...but in distinct systems and classes
analogous to those of crystallography and
chemistry”. It was easy for Lysenko to show
that Vavilov's theory was ‘idealist’ because
evolution and development were preordalned by
the genctic system rather than resulting from
the interactlon between organism and
environment. In fact, it conformed neither with
Darwinismm nor with Lysenko's - and officlal
Soviet — dogmatic Lamarckism.

Vavllov’s theorles falled to make an impact;
in the era of neo-Darwinlsm they w=re ignored.
But his observation on geographlc centres of
genetic  diversity and his achievement In
assembling, maintaining and studying large plant
collections representing the genetic diverslty of
crops, attracted great iInterest and attention.
But for many ycars there were few attempts to
follow in the footsteps of the Russian collecting
expeditions of the twenties and the thirties. The
major exception was the British Empire
Collecting Expedltion to South America in 1939,
led, like many expeditions of later years, by J.G.
Hawkes. The Inspiration came from the
discovery by Vavllov and Bukasov of many until
then unknowm potato specles of great practical
importance.

Vavilov's works beceme widely known. They
stimulated plant breeders and geneticists to
establish and study collections of their own
crops. A.E. Watkins was assembling a collection
of wheat at the Cambridge Plant Breeding
Institute, and | started one in New Zealand In
1929, based on rmaterial 1 brought from
Cambridge. Anxilous to itearn from the gulding
splrit, 1 visited the Soviet Union In 1935, malinly
to meet Vavllov. He was welcoming and most
generous with his time and his ideas - 1 was able
to spend nearly all of my 6 or 7 days In
Leningrad with hlm, either at the Institute or
visiting research statlons. He was of middle
helght, broad-shouldered, very dark, an
impressive  but not obtrusive personality,
unhurrled yet very active mentally and
physically - one of his constant phrases was
"Let's go - life is chort.” He told me he never
slept more than 2 hours; when he dropped me at
my hotel late in the evening he usualiy had an
armful of journals to look through during the

night.



Vavilov and Bukasov on the potato col lection,
near Leningrad, August 1935 (photn by 0.H. Frankel)

There are many accounts of Vavilov's
endurance and immense working capacity in his
expeditions: the record of his colis .ilons s still
without paralilel. Equaily astonishing 1is his
literary output and the breadth and depth of his
publications, as is evident from the selected
writings published In English In Chronica
Botarica, 1949-50. Among his books was a
broadly baced textbook of plant breeding,
including a world-wide survey of plant breeding
achievements. A list distributed at tre XVta
International Congress of Genetics, Moscow
1978, contained 578 titles of publications ~ritten
or Insplred by Vavilov.

As director of the Institute or Plant industry
and President of the Lenln Academy of
Apgrleultural Science he had enormous power and
influence. Yet his achievement in establishing a
network of over 400 research institutes and
experiment statlons covering the entire Soviet
Union is astorishing. He describes prevlous plant
breedlng work as unco-ordinated and haphazard.
His institutes, located In different c¢limatic
regions, were to evaluate the vast collections
which were being assembled, and to develop
cultivars for the different reglons excelling in
yield, dlsease reslstance, and quality, based on
blochernlcal characteristics. 1 find it hard to
belleve that Vavilev or hls instltute closely
directed such a far-flung 'empire. At least | saw
no evldence of a bureaucratic establlshment at
his Institute. Rather, it seems he guidud the

general trends and knew many of the people and
provided ieadership and inspiration. He
generated intense loyaity. Leonid Brezhnew
recalied that the curator of the rice collection
preserved the stored grain throughout the slege
of Leningrad and the terribie famine it caused,
though knowing that the vitality of the seed had
fatally deciined. She and many others dled of
hunger.

One hundred years after his birth and 45
after his death, Vavilov remains a glant in the
field of the genetic dlversity of plants used by
man. He discovernd its amplitude and
geographical distrlbution. He emphasized its
connection with the evolution of civllization. He
stressed its  enormous significance for the
contlnuing survival and welfare of maukind., He
amassed large and representative collections and
Initiated their evaluation and exploitation. He
advocated an international co-operative effort
in all these activities. That he overstated in
some of hls generalizations was soon obvious, as
in his identification of centres of diversity with
centres of the orlgin of crops. As J.R. Harlan
pointed out, Vavilnv simply was less Interested in
the origin than in the diversification of crop
plants.

Vavllov is generally regarded as the founder
of the scientlfic approach to genetic resources.
It is with gratitude for hls founding achievement
that Erna Bennet and 1 dedicatad to him the first
book on genetic resnurces In the current era.
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N.I. Vavilov
the man and his work

J.G. Hawkes 1/

In this brief paper 2/ 1 cannot hope to cover
all the many facets of Vavllov's interests and
speclalities, but only to present a brief sketch of
the major aspects of his work and personality.
Vavilov was probably the rnast distinguished
plant breeder, agro-ecologist and applied
genetleist of his generation. | had tl.e privilege
of knowing him personally, and was extremely
impressed by  his scientific and personal
quallties, as was everyone else who knew him. |
will come back to thls later, but flrst, {t will be
useful to set out sorne biographical details.

Nikolai Ivanovich Vavilov was born In
Moscow on 26 November (13 November old
style), 1887. His father was a cloth merchant,
and his brother Serge was a eminent physicist
who became President of the Academy of
Sciences of the USSR. Of his two sisters, Lidia
was a mlcrohlologist whe dled young and
Aleksandra was a physictan.  Vavilov married
Elena lvanovna Barulina, a research sclentist In
the Institute of Plant Industry who monographed
the wiid and cultlvated lentlls. They had two
sons, Oleg and Yurl. Oleg. an outstanding
physicist and enthusiastic alpinist, died in an
accident whilst climbing In the Caucasus. Yuri
was aiso a physleist and is still living.

Vavilov  entered the Petrovsky (later,
Timlryazev) Academy of Agricultural Sciences In
1906, presenting hls graduation thesis In 1910.
After some further studies he was appointed In
1911 as assistant in economic botany at
Petersburg (Leningrad) under Regel and
Yachevsky, continulng his studies on the
immunity of cereals to fungal diseases.

He was then offered a period abroad in
1913, which he spent chlefly In England, where
he studied at the John Innes Institute with
Bateson and at Cambridge with Punnet and
Biffen, thus broadening his knowledge of

17 Univarsity of Birminoham, PO Box 363, Birmingham,
UK

2/ Papar given at a meoting on 26 Novorper, 1987 to
colabrato tho cantenary of the birth of N.i. Vavilov
organized by the Linnoan Society and the Institute of
Archaoology, London
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genetics and plant breeding. He also visited
Vilmorin in Parls and Haeckel In Germany.

His MSc degree was taken In the Petrovsky
Institute at Moscow. the thesis being ‘'The
Immunity of Plants to Infectious Diseases’.

In 1917 Vavilov was appointed as Professor
of Genetics at the University of Saratov and at
the Agricultural Institute at Voronezh. He
attracted the favourable attention of Lenin and
in 1920 returned to Leningrad as the Director of
what was to become (in 1930) the All-Union
Institute of Plant Industry and which is now
named after him as the N.I[. 'avilov All-Union
Institute of Plant Industry (VIR

During hls 20-yecar period as Dlirector, up to
1940, Vavllov pioneered new approaches to the
breeding, orlgin and phylogeny of cultlvated
plants, linklng together the disciplines of plant
geography, cytoiogy, genetics, taxonorny,
biochernistry and archaeology in these studies.
He was also a practical breeder and field worker
— facts that are often overlooked by the outside
world, which generaily thinks of him as a
theoretician rather than a man devoted to
Improving agriculturai production in the USSR.
Perhaps to sclentists at iarge his reputation was
based more than anything eise on his theorles of
agricultural origlns and plant domestication,
togethier with innovatnary ldeas on what we now
call 'genetic resources'.

What seems to us so obvious today, nameiy,
that i1 order to breed higher yieiding, better
adapted and more resistant crop varieties, we
should study and use the total genetic diversity
of the crops themselves and related wild species.
This Innovative concept was Vavilov's own, and
had previously been barely understood by other
breeders.

The idea of studying and using crop plant
diversity came Into Vavilov's mind quite early In
his career, from collecting expeditions when he
was stlll a studen*. Thus, his first expedition to
the North Caucasus and Transcaucasia took
place in 1908 when he was 21 years old, and he
often returned to this extremely interesting
reglon, where he found the highly resistant
wheat specles Triticum timopheevll, as well as
other primlitive species of cereals.

Once having begun to understand the
genetic diversity of crops In relatively unknown
parts of the USSR as a young man, he continued
to travel, explore and collect throughout the rest




of his working life. Thus in 1916 he collected in
northern Iran and the Pamirs, where he studled
the cereals, finding amongst other variants
ligule—-less mutants.

In 1917-21 on various occasions he studied
the agriculture and collected samples In
southeastern Europe. In 1921 and 1922 he visited
the USA and Canada. 1924 saw expeditions to
Afghanistan, Bukhara and Kafiristan. In 1925 he
was at the Khivin Oasis a:nd Uzbekistan, while in

1926 he visited and collected in  many
Mediterranean countries. In 1927 Vavilov
travelled and collected In Italy, Abyssinla

(Ethlopia) and Eritrea,
the cereals of those regions.

concentrating again o1
1929 marked a {ong

visit to Western China, Japan, Korea and
Taiwan, whilst In 1930 he was in Mexico and
Central America. In 1931 he visited Denmark

and Sweden: he then returned In 1932 and 19323
to the New World, making extensive collections
in Cuba, Yucatan, Peru, BDBolivia, Argentina,
Uruguay, Trinidad and Puerto Rico.

These, of course, were his own expeditions,
but he promoted others undertaken by
dictinguished colleagues, such as Juzepczuk and
Bukasov to Mexlco and Socuth America, and
Zhukovskyv to Turkey. The results of these and
other expeaitions were presented in detalled
publications on not only the crops, but weed and
wild species, agricultural practices,
agro-ecological conditions and the peoples and
archaeology of the regions visited. No one had
attempted such work before. These publications
were in turn followed by detalied monographs on
the taxonomy and breeding value of the plants
collected, written by Vavilov and his colleagues.

According to Zhukovsky there were at onc
time some 250,000 collections at Leningrad and
at the more than 400 research institutes and
experimental stations under his control. This
was a gargantuan task for one man but Vavilov
wprs a 'larger than life' personality and as
Harland and Darlington (1945) sald "wherever he
went he took sunshine and courage, approaching
his problems in a spirit of youthful inquiry and
optimism"”. His energy was immense since at the
Leningrad headquarters and all the subsidiary
stations already mentioned he is sald to have had
a staff of some 20,000 people under his control.

Vavilov's theoretical concepts were for
cultivated plants a <tep or two forward from
Darwin and de Candolle. Thus, he belleved that
the arca of the world where the greatest
diversity of a crop was found was where {t had
first been dornesticated. Such areas and he

stablished eight of them were designated
centres of crop origins. In each of such centres
he found simllar or homologous variation in
several crops, developlng these observations Into

his

what he termed 'The Law of Homologous
Series'. We find both these concepts of great
use today in our search for pest and disease

resistance In related wild species.

Certain criticlsms have bz2en directed
agalnst Vavilov's Gene Centre theorles, and no
doubt had he lived longer he would have modified
them himself. Be that as it may, Vavilov opened
the eyes of the world to the Importance of

multidiseiplinary studles on crop plants, and
these have been of Immense value to plant
breeders.

Vavilov aiso distingulshed primary crops,

developed directly from wild species, and
secondary crops such as rye and oats, that
became cultivated through their ability to

become weeds of exiatin crops, gradually taklng
over from the original crop as it was moved into
areas to which it was less well adapted. These

ideas had also been set out by the German
geographer Engelbrecht, but without the
practical importance that Vavilov brought to
thermn. Mangelsdorf (1953) described Vavilov's

contributions as characterized more by breadth
of scope, sheer magnitude and grandeur, than by
precision. This, however, seems to have been
due to the nature of the problems he tackled and
to his owm enthusiastic nature and cxpansive
personality. Nevertheless, we can hardly fail to
be astounded by the creativity of his mind and
his breadth of vision.

Perhaps enough has been said of his work for
idea of Vavilov as a
Those whao well describe him as
thick -set man of above averape helght, with a
genial personality and an ability to inspire his
colleagues with his own knowledge, cnergy and
enthusiasm. He had "a mind that never slept and

us to formulate an man.

knew him a

a body which for its capacity for enduring
physical  hardships  caa seldom have been
rmatched"”, as S.C. Harland described him.

I. myself, was fortunate enough to have
known him in 1938, when 1 visited his Institute to
study the potato work of S.M. Bukasov.
Vavilov's boundless energy, f(riendliness and

charisma made a lasting impression on me as a
raw postgraduate student. In fact, | was treated
by him as an equal and deferred to as If | were a
learned colleague of his own age. | was invited
to lunch or dinner at all three of his “ouses (at
Leningrad, Moscow and the experimen. station
at Pushkin), taken as a personal guest to the
opera, with seats in the front row of the circle,

and personally shown round his Institute and
rescarch  stations, both iIn Leningrad and
Moscow. Here was a man of an open-hearted
and engaging personality, of complete
intellectual Integrity and of sympathetic

understanding. A few hours' sleep a night were
enough for him. "Life is short - one must hurry*
he used to say. What a tragic forecast of the
future this was to be.

An ominous shadow grew around him in the
mid-thirties, through the critical attacks and
slanderous accusations of Prezent, Lysenko and
others, which ultimately led to his downfall. At
the tlme of my visit I suggested to Vavilov that



he should fight Lysenko by argument and
retallation. His innocent reply v .s that Lysenko
had some good ideas and shoulu be allowed to
develop them.

in 1940 Vavilov was arrested and imprironed
—~ it was thought in Moscow or Siberia, but later
found to be Leningrad. The date of his death has
heen a matter of some doubt; Pavlovskil (1966)
records It as 26 January, 1943, while Leppik
(1969) almost coincides, with 6 January, 1943.
Paviovskil's date seenmis to be mure likely than
any others.

Let us not end, however, on this tragic note,
but remind ourselves that as a sclentist Vavilov's
reputation still lives, and his influence on the
large and important task of genetic rescurces
conservation and use In plant breeding is as
strong as ever. Thus 5.C. Harland (1%54) quotes
Vavilov as saying:

"The Institute cf Plant Industry has
orpanized some seventy expeditions to
varlous parts of the world. The objects

were, brilefly, to collec® practicaly every
varlety of economic plant which might be of
use to the USSR, and to study the d’\ersity
of wvarieties of cultivated plants by
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Vavilov's centres of diversity and the
conservation of genetic resources

J.T. Wiiliams 2/

The centres of diversity which Academiclan
Vavilov described were not discreet but
overiapped for a number of crops. They were
regions which have concentrations of variation

assessed In termis of recognizable botanical
varleties and races.
Vavilov attempted to descrite, in broad

terms, agro-ecotypes based on a compilation of
properties. For instance, for cereals and
legumes, he considered the main properties to
include growing period, rate of development,
rate of grain filling during maturation, response
to heat and cold, winter hardines response to

drought, edaphic  differences, Incidence of
diseases, cultivation prlorities including
harvesting methods; mostly  characters not

countenanced by taxonomists. In fact, for wheat
and flax he used 29 characters. Vavilov recorded
data at the collection site and after repeated

grow-outs under different condltions. Hence
whether or not he wiot.e about
genotype/environment interaction, he opted
towards heritable characteristics that

characterize the gerotype.

It is salient to quote Vavilov's own words
"Thus we arrivea at an ecological classification
of cultlvated plants and a differentiation of the
sy ecles not  only to the usual
morphological features. but also according to a
complex of properties, which to a considerable
extent, includes the physiological and biological

according

characteristics most intimately coninccted with
the conditions of the environment",
Two other factors affected Vavilov's

thinking towards the end of his life, the first was
the concept of the ecotype. In fact, he was i
contact with scientists developing the concept,
even some of the eerly thinking leading to the
concept of 'demes'. lle was well aware of the
work of Turesson and Gregor. He quoted the
former's definition of an ecotype as "a group of

17 his paper wat given at a meeting on 26 Novembeor ,
1987 to celebrate the centenary of the birth of NI,
Vavilov., The

Society and the Institute of Archacology, London

meeting was organized by the Linncan

2/ Director, |IBPGR, c/u FAD, Via delle Terme di

Caracalla, 00100 Kome, Italy
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plants from within a sgpecies which share an
adaptation to a definite set of climatic
conditions or a type of habitat within a certaln
climatic region". Vavilov's concept of an
agro-ecotype thus embodied similar views of
botanists. Secondly, his voracious reading had
brought him Into contact with early work on
agricultural ecology and he was in the latter
days much Influenced by Azzl of Italy.

Yet another factor was Inherent to the work
of Vawvilov, the concept of internationality, in
the sense not of man but of utilization of plants,
In his words in talking about cross brecding he
stredsed "the successes of sclection on a global
scale have been determined a considerable
extent Ly the international of the
process',

So Vavilov set the scene for the exploration
and use of genetic resources, the essential
building blocks for plant breeding. To synthesize
his achievements in this area he lald down basic
agro--ccological princlples. When, In the New
Systematics in 1940 edited by Huxley, Vavilov
cescribed his 95 agro-ecological regions based on
large terrltorles characterized by climatic, soil
and broad ecogeographical conditions (and
described agro-ecologlcal territorles whicl, were
srnaller) the foundation was laid for genetic
resources exploration and sampling. Nonetheless
this exploration was not to gather momentum
until 2 or 3 decades later.

In the carly days of genetics it was logical
for Vavilov to define his great centres of
diversity on the assumption that they are marked
by a high frequency of dominant alleles.
Controversy arose between centres of origin of
crop specles and centres of diversity as work
acceierated on our knowledge of the origin and
evolution of domesticated species which went
hand In hand with research on the origins of
agriculture. Thus  knowledge evolved and
resulted in the concept of gene centres. Much of
the writings by Dariington on this subject in the
19405 and 19505 are probably stiil vaiid. it has
become abundantly clear that the genetic
resources of much wider areas than those of the
primary centres of agriculture foliowing
expansion of agricuiture and :zrops to cover vast
tracts of the earth, are indeed rich areas for
exploration for useful materiai. These wider
areas are not by any meanc alli in developing
countries. The European landraces of cereals

tc
character



have been the basis for most development of
wheat and barley varieties for decades.

I need to say a few words about the genetlc
rescurces collectien and censervation campalgn
that started in the 1960s. Until that time,
breeders, just like Vavllov, could travel to find
the primitive forims they required for breeding
and great galns were to be made In crossing
diverse forms from diverse geographlcal areas.
The muchi-needed and greatly accelerating
modernization of agriculture, resulting in the
loss  of primltive forms, made scientists
rrenognlze and press for collection and
conservition. Also, silnce the materials were to
be made available to all who could use thern, it
was a truly international himperative to establish
a programmme o salvage the evolutionary
products of man's domesticates. These ;roducts
were the landraces (and other primitive
cultivars) which had for long periods been
as.oclated with traditional small- ccale peasant
farming and selection which had not been
directed by miodern aims and techniques. After
many discussions the International Board for
Plant Genetic Resources was created {n 1974 by

the Consultative Group on Internaticonal
Agricultural Research Lo taie Oti this
international task and to see that a  glibal
systermn developed which would husband these

resources through collection, couservation and
training of scientists and cee that the resonrces
are described and used. Ve 1 once described
this as a daunting task, | never realized how
daunting 1t would be and despite over a decade
of work world. wide, mmuch rernalns to be done.

1 would llke to sunmunarlze in general the
achleverments, to identify the constraints and
point out a few arcas of scientific thinking that ]
feel requlre re- thought. In other words, to look
at the ‘phllosophy’ and ldeas so dear to Vavilov's
way of thinking.

In the first instance, IBPGR had to estabtlish
some prlorities. With a ‘rivial annual budget for
such a responsible task and with so few
prograrmnmes available on whlch to bulid, it had
to take a two- prunged attack: one to bulld up
institutional and human resources capabllities
and the other to declde what was most urgent on
what crops in which areas. Prloritles for the
latter were flrmly based on Vavilovian concepts
as modified In the succeeding decades. But in
the early 1970s genctlc eroslon, the loss of the
primitive forms, was wildespread for only a
Iialted number of crops, such as major cereals In
reglons llke the Medlterranean and Southwest
Asla, tree frults in limited areas of the troplcs
and a number of Industrial crops. Within 5 years
of the creatlon of IBPGR, genetl. erosion was
becomling severe for food leguines, vegetables
and within 10 years for numerous other crop
groupings including forages.

In the first decade IBPGR put emphazis on
salvaging genetic diverslty of Important staple
crops for two reasons, one because of loss and

two because more comprehensive collections
were needed for those breeders active in
breeding new cultlvars to nelp feed the rural
pcor. For the first time (except perhaps for
potato, malze and rlce) where systematic
collection had been Initiated, and wheat where
large collections had been built up without any
overt planning., substantlal collections becarne
ready-to-hand to breeders.

L.ooking bLack on this perlod, despite urgings
by numerous sclentists, the new generation of
germiplasm botanists toolt off In their vehicles
and gathered materials - often without
sufficlent regard to the ecologlcal principles
beloved by Vavilov and others. But it was, in
many cases, a race against time, and the work
perhaps  could not have awaited long and
palnstaking planning although the data on the
collections would have benefited. The newer
generation of gerrnplasm botanists around the
worid needs now to take stock and put more
scientific prit.ciples into thelr work.

Additlonally, the real threat of genetlc
eroslen was to the landraces and In the 1960s
there became a passion for collectlon and
genetle conservation of these landraces largely
becauvae they contain unique adaptive
complexes. Two points are relevant.

Firstly, it is known that these complexes are
usually broken as soon as crossing takes place
ar«d so the reason for their conservation In
tol! Lrecding has Lecome lecs

modern sophist
apparent although they are of course, vital In
less sophisticated work such as plant
introductlon or forage developrnent. Could It be
that the sclentific community had become too
imbued with the pure ecotype concept as, for
instance, In the translated work of Sinskaya, or
was {t just not thought through?

Secondly, genetic cornservation has been
based on the population sample and the
continued malntenance of the genotypes In the
samples, not on the search for plants with rare
alleles. Thlis, | btelieve, has been right but too
little attentlon is glven by sclentists to the
continued malntenance of the former and the
literature is extremely sparse with relevant
research.

These constralnts and arcas for re-thought
and research have not detracted from the
remarkable activities whlch have resulted from
the IBPGR's initlation and stimulation. Here I
nust pay tribute to the hundreds of sclentists
who have willingly cooperated and a~sisted in the
rapld establlshiment of a global network of
genetic  resources centres. The number of
centres has grown from activities In a handful of
countrles to those In more than 100 countries of
the world. Of these, more than half have some
form of conservation faclhilty and over the period
IBPGR has sought the collaboratlon of over a
third of these to form a s=curity network of base
collectlions for seed crops. So the framework for
collection, conservation and exploltation of sced



crop germplasm {s well in place, largely because
of the goodwlill of the scientific community in all
parts of the world and not least the International
Agricultural Research Centers of the
Consultative Group on International Agricultural
Research, which collectively still remalin the
largest plant ULreeding concern the world has
seen.

There are, hcwever, numerous crops which
need to b~ conserved vegetatively. For staple
foods they a,e Hmited and banana is an
example. Most roots such as potato, cassava and
sMeet potato, even yams If more research is
done, can be conserved as seed and only a
limited number of clones are needed for
long.-term genetle conservation. However, there
are mmany troplcal species of economic use for
which vegetative propagation and mediuni- term
conservation In the vegetative form will be
necessary for so.ne time. For all of these,
safety will be assured with correct {n vitro
techniques, specially i  tissnes and  other
explants can be cryopreserved.

So far I have talked about erops.  Apart
from forest
attention through the Food and Agriculture

species  which  are receiving
Organization, all the other non-crop species,
such  as  medicinal
internatlonal coordinated rechanism to eusure
their contlnued existence except through nature
conservation efforts and a few small emerging
programimes.

plants, ete., have no

I have ranged In my comments from
domesticates to minor economic specles ‘and this
brings me to the role of wild specles related to
crops. A whole new era has opened up due to the
enhanced importance placed on thege species by
breeders. Also, these species ars under threat in
many parts of the world. Hence, IBPGR has
charted a new dlrection to encompass these so
that collections avallable for breeding and
research will Le as  comprehersive and
representative as possible. These species are
more and more useful as breeders seek for and
transfer single genes (or particular traits,

However, there is a paradox. Currently
mo:'t breeders are not. fully aware of the fuller
use of the landraces In collections. We have to
be careful not to gskew efforts too far to willd
species when other materials can be used and the
time taken and problems encountered in breeding
rmight be less.

I have purposely avoided describlng in detall
the programine of IBPGR because the overall
importance and  the of penetic
conservation override the operational aspects,
Nornietheless 1 am proud, and at the same timne
humble, in  reminiscing on what has been
achleved and on how the conceptual framework
was  laid down. | arn, moreover, somewhat
intlimidated Ly the responsibillty In defining the
research which is so urgent to safeguard such a
wealth of diversity for the future of mankind. |
suspect Nikolal Vavilov would have been less
intimidated.

concepts
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Germination of seeds of different
strains of Cenchirus

W.L. Graves Y/, J.A. Young 2/ and R.A. Evans 2/

SUMMARY

The germination of buffelgrass (Cenchrus ciliaris) seeds fromy Texas, USA, and North Africa, two
areas with very different climates, was imeasured in n total of 55 constant or alternating temperature
regimes. The seeds from North Africa showed higher germination than those from Texeos, although a
cultivar (Nueces) bred in Texas behavad in a rather simmilar way to the North African material.

HITRODUCTIOQN

forage species that has been used to Improve
renges in many of the warmer parts of the world
from southern Africa and India to Australia
Davies and Hutton, 1970). Recently, some
collectlons  of buffelgrass seceds which are
adapted to a Mediterrancan environment, where
there {s no precipitation during the summer and
germination occurs in the auturnn under cool
temperature conditions, were introduced from
North Africa.

According te le Houdrou (1. +), buffelgrass
is native to parts of North Afric. that have mild
winters, {.e. central and scouthern Tunisia,
southern Morocco, Libya and northern Egypt. In
these areas it grows in various soils tnat arc
usually 1more or less sandy textured and often
shallow. The North African forms of buffelgrass
are resistant to soil molisture stress, growing
naturally in areas having 100- 500 mm annual
precipitation  This falls during the winter and is
highly variable in amount and distribution. The
North African populations of buffelgrass are
sensitive to tempe atures below 0°C and do not
often occur above 600 m elevation or further
than 200- 300 km from the coast.

The distribution of buffelgrass in North
Afiica is  probably greatly restricted by
excessive grazing. Negre (1962) listed

1/ Farm  Advisor, Cooprrative ixtension Service,
University of California, San Diego County, CA,
92123, USA

2/ Rang: Scientist, Agricultural Research Service,
Unitod States Dopartment of Ageiculture (USDAY, 920
Valloy Road, Rono, NV 89912, USA

FAO/IBPGR Plant Gen ¢ Resources Newsletter, 72:9-13

buffelgrass as an important forage plant of the
central coastal plalns of Moroccoa. Although it is
now often restricted to national parks and forest
reserves, buffelgrass was consldered one of the
two most important forage specles in North
Africa by Villas (1963).

l.ahirl and Kharbanda (1963) thought
water-soluble germination inhibitors vere
located In the splkelets of buffelgrass. Le
Houérou (1979) reported that the germination of
North African strains of buffelgrass was poor,
but if the lemmas and paleas were removed, the
seeds germinated readily.

Anderson (1974) enhanced the germination
of seeds of the cultivar Blloela of buffelgrass by
prescaking them before sowing. Standards of the
Association of Official Sced Analysis of the
United States specify incubation at 30°C in the
light and with seeds pressed into well-packed
soil (Anon., 1970). Before incubation, the seeds
should be pre-chilled at 5°C for 7 days.

The aim of the present work was to compare
the  germination of seeds of buffelgrass of
northern African origin and sources of seed
currently in use in North America in relntion to
a broad range of constant and alternating
temperatures. Sucl\l comparisons will provide
plant breeders with an estimrate of the potential
for selection for plants that can germinate at
low seedbed temperature.

METHODS

In all experlments, 4 replications of 25 seeds
ench were used. Seeds were placed on top of one
thickness of standard germination paper in petri
dishes,  The sceds were kept damp with tap
water, Seeds were considered germinated when
the radicle was 0.5 cm long. Germinated seeds
were counted at 1, 2 and 4 woeeks. The sceds
were incubated In dark germinators. To avoid
germination inhlbitors, sceds were threshed from
thelr lemmas and palecas and testing delayed for
at least 6 months after harvest (E.C. Bashaw,
ARG/USDA, College Statlon, Texns, pers.
comm.).
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Seeds were incubated at constant 0, 2, 5, 10,
15, 20, 25, 30, 35 ana 40°C. In addition, each
constant temperature was alternated with all
possible higher temperatures. For example, 0°C
was alternated with 2, 5, 10, 15, 20, 25, 30, 35
and 40°C, whille 35°C was alternated with 40°C
only. The alternating temperature reglmes
consisted of 16 h at the lower and 8 h at the
higher temperature In each 24-h period.

Seeds of two collections of buffelgrass from
Tunisia collected in the summer of 1980 were
tested in 1982, Accession T-137 was collected
at El-Grine (latitude 35°41°'N, longitude 9°53'E)
about 100 km Inland frorm the Medliterranean
coast of Tunisia at 100 m elevation where the
precipitation averaged 300 mmnl.
Accession T-151 was collected in the coastal
area of southern Tunisia near Seklira (latitude
34°16'IN, longltude 10°31'E). The elevation of
this collection site was 2% m and the average
annial precipitation was 150 mm. Precipitation
at both sites occeurs primarily in the winter,

Seeds of accession T-4464, which is known
as conunon buffelgrass, were collected In Texas;

annual

this accession originatrd in southern Africa in an
area of summer dominant rainfall. In 1982, two
seeclots of accesslon T-4464 produced in
soutitarn Texas were tested. Most of the geeds
In the first lot were dead, so the results reported
were from the second lot of seeds harvested in
the summer of 1981. The cultlvar Nueces was
developed for Improved tolerance to cold and
drought, and Is adapted to the summ=er rainfall
zcone of southern Texas.

The effects of constant and alternating
temperatures on percentage germination were
statistically analyzed using a quadratic response
surface. This surface was developed for each
cultlvar or accession using multiple regression
technlques. Estimated germination values and
thelr confidence lmits were derived from the
surface for each species for each cold perlod (16
h) temoerature through the series of warm
period (8 h) temperatures. Calculated regression
lines with confidence limits were compared with
actual data of seed germination for the sources
tested (Evans et al., 1982).

Table t. Germination paramoters synthesized from quadratic response surfaces tor gormination

at 5% constant or alfernating temperatures for accessions or cultivars of buffelgrass

trom winter (Tunisian) or summer (Texas) rainfall arosas

Means tor profile germination followed by the sa~e letter are not signiticantly different

at the 0.01 level of probabitity as determined by Duncan's multiple range fost

Germination parameter Accession or cultivar (% germination)
Tunisian winter Texas summer
raintall rainfall
T-1 1-137 T-4464 Nueces
Maan germination Bla 7ib 25¢ 756
Reqimes with some go mination 96 95 93 95
Mean germination of temperature
regimes with some germinetion 84 75 27 79
Mean of optima 93 G3 37 95
Regimes with optimur garmination 60 35 34 a5
Myximum germingticn 100 99 40 99
Confficiont of determination 84 79 60 84
Garmination percontites
< 10 5 7 16 9
1025 4 5 24 2
2640 5 7 60 7
S1-TY 9 13 0 13
76-9G 5 27 0 22
» 90 62 35 0 47
Gormination class Good Very Very High
good low




- 11 -

RESULTS AND DISCUSSION

Seeds of the two Tunislan accessions and the
cultivar Nueces of buffelgrass had high
germination with average germination for the S5
temperature regimes from 71 to 81% (Table 1),
and maximum germination of 99% or 100%.
Only semds of the accession T-4464 had low
germination.

seeds of all of the material tested had some

germination at more than 90% of the
temperature regimes tested (Table 1). There
was no sudden threshold temperature that

Inhibited germination until very cold (0-5°C)
temperatures were reached. Accessions T-151,
T-137 and Nuecer had less than 10% germination

at 5-9% of the temperature reglmes. These
accesslons and MNueces had less than 25%
germination at 9-12% of the temparature

regimes and germination less than 50% at only
14-19% of the regimes. In contrast, 26-50% of
the regimes tested supported gieater than 50%
germination for accession T--4464.

Germination of accession T-151 from
Tunisia was greater than 90% for 62% of the
temperature ceglmes (Table 1). The germination
of Nueces and accessina T-137 was greater than
90% with 47% and 35% respectively of the
temperature tested. The germination
rating class systern (Young and Evans, 1982) was
used to compare scedlots only and these rated
the overall germination of accession T-151 as
good because of the penalty placed on having low
numbers f regihmes with germination in the
51-90% category. Thls is an unferescen problem
with the ratlng system. The germlination of all
three grasses remarkably high when
compared to most cool-feason range grasses
(Young and Evans, 1682).

regimes

was

Table 2.

Seeds of accession T-151 also had very high
germination at 60% of the temperature reglies
(Table 1). Germination was not statistically
(P<0.01) different from the maximurn possible
(100%). Accession T-137 and Nueces had
optirnum germination at 35% and 45% of the
temperature reglmes, respectively. The very
low germinating accession T-4464 had 31% of
the temperature regimes supporting germination,
but the mean of the optlmum~ was only 37%
compared to 98%, 95%, and 93% for T-151,
Nueces and T-137. For a large number of
ternperatures, seeds of these thrae sources of
buffelgrass had exceptionally high garmination.

The range of temperature reglmes that
supported optimum gzermination for buffelgrass
secd was as remarkable as the mean germination
of the optima (Table 2). A Sroup of 12
temperature regimes from a4 minlmum of
15/25°C to a meaximurn of 10/40°C supported
optimum germination with 100% frequency for
all four sources of plant matecial tested. The
only constant temperature with 100% frequency
of optlmum germination was 25°C. The constant
Incubation temperatures of 20°C and 30°C had
75% frequency of optimum germination and 35°C
had 50%.

The most unusual characteristic about the
range of the temperature regimes with cptlmum
germination was that It extended for accession

T-151 and Nueces and, to a lesser extent,
accession T-137 into very cold fluctuating
temperature regimes with 0°C cold-period
temperatures (Table 3). When optimumn

temperature regimes for germination extend into
these widely fluctuating temperature regimes
there are usually two possible explanations: (a)
stratification requirements are met during the
cold perlod, termed self-stratification, or (b)

Frequency of temparature regimes that supported optimum germination

of buffelgrass from all sourcas tested

Values expressed as percentages

Cold period Warm neriod (°C - 8 h)
(°C - 16 h)
0 2 5 10 15 20 25 30 3 40

0 25 50 50 50
2 25 50 50 50
5 25 50 50 50
10 25 25 100 100 100
15 25 100 100 100 7
20 75 100 100 100 50
2 100 100 100 2
30 75 75 ’
3 50
an
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Table 3. Comparison ot garmination of buffelgrass seeds to seedbed temparutures occurring
in thu initial fall germination period In a warm Mediterranean-type environment

Means within coiumns followed by the seme !etter are not signiticantly different
at the 0.0l leve! of probability as determined by Duncan's multiple range test

Accession or Seedbed temparature classes
cultivar
Modarate Cold Very Fiuctuating Cold Warmer
cold fluctuating

Tunisian winter precipitation
T-151 98a 63a 22a 9%a 93a 92a
1-137 9la 49a 13ab B4a 79b Bla

Texas summer precipitation
Nuesces 92a 503 l4ab 89a Tab 88a
T-4864 36b 16b 2b 2%5b z2¢ 27b

germination occurs during the wurm part of the
widely fluctuating temperature roglmes.

In the case of the seeds of buffelgrass
tested, the latter explanation appears plausible,
because he widely fluctuating temperature
reg'mes had to have at least a 25°C warm perilod
for germination optima to occur and the
frequency of optima did increase with increasing
temperatures. At the 12 temperature regimes of
0, 2 and 5/25°C through O, 2 and 5/40°C, 98.7%
of total germination occurred In the first weck
with only 1% and 0.3% In tahe second and fourth
weceks respectively (data not shovm).
Apparently, germinatlon occurred during .he
warm periods rather than a slow satisfying of
stratification requlrements.

Buffelgrass seeds in a warm-winter
precipitation environrnent must germinate in the
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fourragores dans la régien M di terranéene Oskland, CA.

oczidantale. Les Cahiers de la Recherche Agronomique

Cenchrus ciliaris ast une espice fourragére précieuse utilisde pour améliorer les parcours dans beaucoup de
zones & climat chaud. Des somences provenant de diverses sources ont été soumises 3 dos tests de germination
en vue de fournir aux sélectionnours une estimation das possibilités de sélection pour la germination dans les
lits de serences a faible tenpéralure. la germination de semences provenant d'Afrique du Nord et du Sud du
Texas (Etats-Unis d'Amérique) & 816 comparde 3 5% tompératures, constantes ou alternantes. La germination
maximale de deux échantilions provenant de Tunizie ot d'un échantillon provenant du lexas a atteint 100 pour
cent ou presqua entre 3% ot 60 pour cent des réires thermiques, ce qui a fourni des indications sur les
portions du matdrial potentiolloment intéressantes du patrimoine génétique de la plante,

RESUMEN

Conchius ciliaris a5 una aspecie forrajera de gran valor, utilizada para mejorar los pastos en numerusas zonas
de clima cilido. S realizaron pruebas de gorminacién de semillas procedenies de distintos orig-nas con
objato de proporcionar a los fitogenetistas una estimacion de las posibilidades de seleccién en funcidn de ta
germinacion en un sunlc con temperatura bajc. %2 compard la germinacién de semillas procodentes de Africa del
norte 4 dol sur de Teres, Estados Unidos a 55 temperaturas constantes o alternas. la germinacién maxima de
dos procedencias de Tdnez y una de Texas fue del 100 por ciento o muy proxima al 35-60 por ciento do los
regimenes de temperaturas, lo cual indica la prosencia de porciones posiblemente valiosas del acervo genético
de la planta.
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Czechoslovak informatiori system
for genetic resources

Vladimir Rogalewicz 1/ and Ivo Bares 1/

SUMMARY

Czechoslovakia is developlng an extensive computerized information systemn to handle its 55,000

accessions kept in active coliections In 26 institutes,

COMECON descriptor lists are belng published

and efforts are belng mace to establish close natjonal and international fvenues of information

exchange.

HISTORY

The first attempts to computerize passport
and evaluation data on genetic resources began
In Czechoslovakia in the late 1960s (Bares and
Skorplk, 1969, 1974). Developing descriptor lists
based on the 0-9 scale was recommended from
the beplining. Czechoslovakia was also arnong,
the leading members of the Council fer Mutual
Economi:s Assistance (COMZCON) in making
efforis to establish a common documentation
system,

Routine use of a computer began in 1976
when a progran for docurnentation of germplasm
Introductions was developed. The logical
structure of the system has not changed slnce
(Bares and Murtinkova, 1985).

Sterting from this experience, a new Toglcal
structure for both passport and evaluation was
designed, together with code lists for coded
descriptors. A serles of ‘'zero-th' editions of
descriptor lists also appeared In research reports
at that time. The information system (called
EVIGEZ) ran on an EC1030 computer and
software was written In ASSEMBLER and
CCBOL (Bares et al., 1982).

The system was tested ou data on 450 wheat
cultivars, and & third, updated version of the
program was based on the ZCTzechc:lovak data
base-management system SOFIS. Without
changing the logical structure of the genetic
resources description, a completely new
computer program was developed. There had
been many problems In the regular use of SOFS,
which did rnot appear to he the best tool.
Nevertheless, a data base of passport and
evaluation data was successfully tested and,
slnce 1985, it has operated routinely.

1/ Rasearch Institute for Crop Production, 161 06
Prague 6 - Ruzyne, Czochuslovakia

FAQ/ IBPGR Plant Genetic Rasources Mewsletter, 72:14-16

In July 1985, an Apple lle microcomyuter
was installed in the Research Institute for Crop
Production in Prague (RICP) by the International
Board for Plant Genetic Recources (IBPGR), and
this made 1{t possible to systematize the
documencation of genectlic resources. Thic
process began by transferring the
docurnentation on introduction to run into the
Apple lle. This wlll be filnished by the end of
1957, when the Czechesicvak genebank In RICP
will  start operation. EVIGEZ, will play an
Important role in the management of the
genebank in gathering, retrieving and
adminlstering data, not only on accessions in the
genebank, but also on all germplasm activities in
the country,

THE PRESENT SITUATION

The Information systems of varlous
genebanks have been designed to fulfil a number
of requirements (compare Knupffer, 1983;
Kosmachev, 1985; Konopka and Hanson, 1985).
EVIGEZ wilt cover the following areas:

(1) passport, characterizatlon and evaluation
data of all genetic resources in
Czechoslovak collectlons;

(it) management of the genebank, including
recelpt, storing, regular control and
dlstributlon of seed;

(i11) documentation of germplasm introduction
into Czechoslovakia, and its export;

(iv) Information on Czechoslovak collections
(location, curator, composition, etc.); rad

(v) contacts with documentation centres
abroad.

Passport and evaluation data are Kept In
separate flles which are 1linked by accession
numbers. There are separate flles for crops - It
has never been necessary to complne data from
more than one crop. The passport section has 17
descriptors, as listed in Table 1. There is a
unique Identifier f'or each accession, the national
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Table !. List of descriptors in the passport file

NATIONAL ACCESSION NUMBER

SCIENTIFIC NAME - codod taxonomical determination
including ploidy level (the ftirst digit)
NAME OF THE GSENETIC RESOURCE

COUNTRY OF ORIGIN

DONOR COUNTRY

ACCESSION NUMBER OF DONOR COUNTRY (may contain
also an aceckssion numbar of another
important ganabank, &.9. American P.i1.)
STATUS OF SAMPLE (COMECON codo list)

BRCEDING MCTHOD (COMECON code list)

YEAKR OF INCLUSION INTO COLLECTION

GROWIH HABIT (spring, winter, alternative)
HABITUS (annual, biennial, perennial)
INTRODUCTIOK NUMBER (linking the record with
the documentation of introduc?ion)

FiNAL YEAR OF BRLEDING (for cultivars)

YEAR OF RLGISTRATION (for cultivars)

ORIGINATOR

PLUIGREE

DATL Of THE LAST UPDATING OF THL RECORD

accession  number. It has the structure
992999999, where the first two dlgits represent
the institute that evaluated the accesslons in the
respective subcollection, the letter and the next
two digits Indicate the crop, and the last four
digits represent the nwuber of the resource of
the crop. Hence the numbers of the same
resource rnalntained In two collsctions differ
only in the first two digits, For each crop, onc
Institnte is charged tc assign accession numbers
to all Czechoslovak subcollections. For
Internatioia; contacts, the accession number is
completed by an institute designation (sce
IBPGR, 1984) composed of the letters CSK and
of seven letters at most, which represents ar
abbreviation of the location of the institute. If a
COMECON information nctwork comes into
operation, the passport data will be completed
with two rnore descriptors: country of collection
within COMECON and accesslon number of the
N.1. Vaviiov Institute of Pilant Industry (VIR),
Leningrad. Thes« should be the linking
descriptors for all COMLECON collections.
Evaluation data have up to 110 one-digit
descriptors. Evaluation Is made according to the
Czechoslovak descriptor lists, which contain
morphological description, plant development
stages, resistance to stress, diseases end pests,
agronomic characters (including yleld and its
structure) and quality descriptors. The lists are
based on COMECON and IBPGR descriptor llists,
and they are supplemented with descripiors
irnportant for Czechoslovak breeding. in 1986,
Czechoslovak descriptor lists for wheat, barley,
rye, oats, malze, potatoes, iucerne, clover and
pea were published. Lists for beet, tomato,
soyabean and grape are in preparation. We

Tahle 2. List of descriptors of the documentation
of introduction

INTRODUCT ION NUMBER

HIPORTING INSTITUTION

CROP

GENUS, SPECIES

NAME OF THL RESOURCE

HABITUS

COUNTRY OF ORIGIN

DONOR COUNTRY

DONOR ORGANIZATION (either scientific or
commarcial)

STATUS OF SAMPLL

METHOD OF INTRODUCTION (exchange, purchase,
collecting, other)

DATL OF INTRODUCTION

SIZE OF THL SAMPLE

DISTRIBUTION TO CZECHOSLOVAK COLLECTIONS
(code of collection and size)

intend to complle Czechoslovak descriptor lists
for the principal national crops, while
COMLECON or IBPGR lists will be used for less
important crops.

Documentation of introductiion involves all
samples obtalned by Czechoslovak institutions
through exchange, purchase or collecting
misslons. The descriptors of this subsystem are
listed in Table 2. A list of Introduced genetic
resources is  published annually. A simllar
subsystem applies for documentation of
distributed germplasrn.

The study of genetic resources in
Czechoslovakia s historically bound up with
research Institutes and stations aimmed at
breeding. Today there are 26 institutes keeping
active collections of 55,000 accessions involving
30% duplication (Bares et al., 1985). The leading
role is played by RIPP, which has coordinated
and unificd the activities in the field of
germplasm research. The Czechoslovac national
EVIGEZ Informaticn :system is  also there.
Nevertheless, data origlnate In particular
coliectlons and then are transferred to the
central system

The technical equipment In the Institutes
differs. Although there are personal computers
availabie In many Institutes, they are only rarely
used for documentation. Only a few curators
have mini-Information gystems to handle
germplasm data. The central system should hold
baslc passport data and evaluation of principal
characters, while more extensive descriptions
(and, If posslbie, aiso flrsthand experimental
data) should be kept on ocal mlcrocomputers.
The curators themselves update and check the
data In the informatlon system.

All informatlon included In the EVIGEZ
system is avallable to any cooperating Institution
either as printout or on magnetic media.



- 16 -

Relations between the Czechoslovak {nformation
fystem, curators and possible other users have
been described by Rogalewicz et al., (1286)

EVIGEZ provides information to
international data bases, primarily to those of
the European Cooperative irogramme for the
Conservation and Exchange of Crop Genetic
Resources (ECP/GR). As a service to
Czechoslovak collections, data files received
from abroad are restructurcllzed and transferred
between varlous rmagnetic media. Magnetic tape
(BOO bpl) or diskettes formated for the Apple lle
are now the optimum magnetic media for data
exchange with EVIGEZ.

QUTLOCK

There arc rmnany logical, operational and
techrnical p-oblems concerning the functioning of
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La Tchécoslovaquie o3t en train de mettro au point un vaste systéome informatisé pour traiter les 55,000

entrdas qu'elle détient dans des collections actives dans 26 instituts,

Des listes de dascripteurs COMLCON

sont en train d'étre publiédas et le pays fait des efforts pour établir des circuits d'échange d'informations

au niveau national ot international.

RESUMEN

Chocoslovaquia osta organizando un amplio sistema de informacidén computerizado para marejar sus 59.000 accesos

mantonido or coloccionns activas en 26 institutos.
50 estan realizando
intarcambio do informacion.

Se estan publicando listas de descriptores del COMECON %
osfuerzos para establecer relaciones nacionalos e internacionates estrechas para el
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Fruit tree and vegetable germplasm in arid
and semi-arid areas of northwest China -

Wang Ming 1/ and Sun Yun-weij L/ N

SUMMARY

Many specles of fruit trees, vegetables and cucurbits grow well in the arid and semli-arid deserts of
northe: = China. Further development of these plants will play an {mportant role in improving the

economic situation of these regions.

INTRODUCTION
Many species of fruit trees and vegetables
grow well in the arid and semi-arid areas of
northwest China, which comprises 50% of the
area of the country or 3,270,000 kin?. Most of
the species ~riginated in China. The maln fruit
trece species ar>:  Ziziphus jujuba, 7. spinosus;
Diospyros kaki, D oleifera, D lotus;, Elacapnus
Amnypdalus communis; Prunus
davidiana, P. persica; Pyrus
schinelderl; Punica granatum:
Pistacia  vera; |}
nifolia, M. sieversii, M. purnila;
and  Vitis  spp. Other wild

armeniaca, P.
ussuriensis, P. bret

Crataegus
agiatica, M
Cotoneaster sy
specles are used for rootstacks or initial genetic
stocks for ULreeding.  The main cucurbits and
Cucurnis melo, Cucurbita
ocallis spp., Lilium spp., Allium
opposita and Capsicum annuurn

vegetables are

spp-.

HITIA, MOTHER OF GARDENG

Plant  pgermnplasin resources  in China  are
extremely vich and varled. Vavilov (1951) wrote
that China represents the earliest and largect
independent  cerire fer the origin of world
agriculture and lmportant cultivated plants
Wilson (1729) also described many species of
Chinese fruits and vegetables and colned the
terim 'China, Mother of Gardens'.

More than 200 species of frult trees and
Important rootstocks ortginated in China. Over
60 of the leading frait tree species were derived
from the country. GSome of them were spread
westwards to Iran via the ‘Sl Road' and thence
to Europe (Sun Yun-wel et al., 1983). Vavilov
(1951) pointed out that "China oceauples flrst

1/ Dopaitmant of Horticulture, Northwestern Colliege
of Agriculture, Wugong, Shaanxi, China

FAO/IBPGR Plant Genetic Resources Newsletter, 72:17-19

place In the wealth of fruit species of Pyrus,
Malus and Prucus ...", For instance, there are 35
species of the genus Malus in the world, more
than 20 of which originated in China, especially
in the northwest; 52 of the 54 specles of the
genus Actinidia in the world originated In China;
there are 25 species of the genus Pyrus in the
world and  China  possesses 14  of them,
represented by about 3,500 varieties.

There arce also nuvimerous specles of wild
fruit trees of economic value widely grown in
northwest  China whiche are  used either as
cultivar  rootstocks  or for the jpurpose  of
hardiness and increasing
resistance  to Jdreught,  frost,  salinity  and
diseases. Many of these wild fruits can be eaten
fresh  or processed,  some  may  be  used
medicinally (Wang Ming, 1982).

dwarfirg, cold

FRUIT TREED

The  history of fruit trees growing In
northwest  China  stretches back  over 3,000
vears. There are about a thousand maidenhair
trees (Ginkgo blloba L)) which are 2,000-3,000
years old, as well as julube (Ziziphus jujuba Mill.)
and scur fujube (Z. splnosus Hu) trees over 1,000
years ol! found in Shandong, Shaanxl and Shanxi
Provinces. There are also walnut trees (Juglans
regia L.) over 30C years old in Qlnghai Province.
Many pear trees that ure 200 to 300 years old
are still to be found growing In Gansu, Shaanxd,
Shandong and Heibel Provinces, and 2C0 to
300-vear-old persimmon trees (Diospyros kakd
L.f) are also found in Shaanxl Province. Frulit
trees as old as these nre rarcely found elsewhere
in the weorld (Sun Yun- wel et al., 1983).

Persimmon

Thirteen species of Diospyros are native to
China, the most jmportant belng. persimmon;
there are about 500 varieties In the country.
The most important wild Diospyros specles are
D. lotus I.. and D. oleifera Cheng. Both are used
as rootstocks for persimumon in north, northwest
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and east China. The latter Is also used as a
source of a lacquer used in the painting of
umbretllas,

Apricot

In the dry mountaincus area of the Yellow
River Valley, especlally in north and northwest
China, apricot is another popular and widely
grown fruit tree. Besldes the cuirivated species,
there are some wild specles of apricot in China,
such as: Armeniaca mandshurica (Koehine) Kost.,
A. sibirica Pers.. A. wvulgaris Lamn. vars. ansu
Masxim and pendula Jacq., and other species
They are used for cold- resistant rootstocks or as
gene pools for Vbreeding cold resistance into
apricot.

Peaches

Northwest China is a very rich source of
pecach germplasni. Some of the cultivated ard
wlld species originated in this area. There are
about 800 peach varieties in  China. k.
kansuensis Kehd. is a wild species found only in
Gansu and Shaanxi Provinces. It has been used
as a parent for drought res
resistance to green peach aphid (My:us persicae
(Sulzer)) and the peach nematode: it has also
been used as a resistant rootstock for peach
trees. P kan vsas found to be a valuable
source of resistant gerinplasin and has Leen used
by other countries, e USA, USSR, in thelr

stance, hardiness,

peach-breeding
above-mentioned traits, from whicl they have
developed several new peach varieties

The other important local wild srecies are:
E. mira Koehne, [ ferganensis (Koat. & Rjab.)
Kov. x Kost., I davidiarna (Carr.) Franeh. and p.
persica (L) Batseh var densa Makino., This lag
has an unusual Jwarf stock and is an extremely

Propratames for the

useful source of  permplasn: for dvar fing  n
peach breeding,

Alnond

There are 2 species, 6 varietics and about 59
cultlvars of almond grown in the Xinjiang
Autonormous  Region; for exarple: Armyderiue
gornmunis 1. vars. communis, frugllis (Borkh.)
Bronh., dulcis M., amara DC., persicoldes Ser.,

microcarpa Dierb., and A. ledebouriana Schlecht.
Walnut

There are a number of related wild snecles
of Juglans that originated fron, or are grown In
different regious of China; Juglang fallox Dode,
Jd. cathayensis Dode, J. siglllata Dode, J.
mandshurlca Maxiin., 1. hopelensis 1lu (a hybrld
of 1. regla x Carya spp.).

CUCURBITS AND OTHER IMPORTANT
VEGETABLE CROPS

Melon

Southwest Asia is believed to be the reglon
of urigin of the muskmelon, Cucumis melo subsp,
melo, while the Chinese or oriental melon, C.
melo subsp. orientalfs Li orlghm-tcd in south
China. In 1972, a wild melon specles was found
in Ningyang County, Shandong Province, which
was named €. bisexualis Lu & Wang,.

In 1959, Wu Mingzhu found a wild melon in
Sharishan County, Xinjlang, and In 1981, a farmer
again found o wild melon In Tuokesun County,
Xinjiang. Of the 214 varieties of melon grown in
Zinjiang, 105 are native. Approximately 95% of
the melons grown for commercial production are
native varieties. ‘The most famous and populer
varictics aie called 'Harmi melons’ (€. melo var
saccharinus Naud.).

Day lily

There are 14 specics of  the very nutritious
allis, 11 of which grow or originated in
Chiua. Several species of Hemerocallis can be

used as a special kind of vegetable, of which 1.
citrina Baroni iz the most bmportant; others arc
oo fulva (L) 1, L minor Mill,  H.
lilo—asphodelns 1. (syn. H. flava L), etc. Many
different specices or varleties are widely prown in
China. Shaanxi and Gansu are the most famous
producing arcas in the northwest region.  For
example, in Dalt County, Shaanxi Province, there
are about 200,000 kg of dried day iily produced
cach year, 65,000 kg of which are: for export.

Zinjlang and Tibet Autonornous Reglons

The germplasm  resources of the genera
Allivm and Lilium in Xinjlang and Tibet are very
rich and varled. Xinjiang is the centre of origin
for many specles of Alllum; 63 species are grown
in Xinjiang, 99% of them are wild. These plants
are  widespread in  grassy marshland and
wllderness, especially around the mountaln area
and pralric of Tianshan and Altal Mountain.

Wild allium In Xinjlang

A altaleurn Pallas (0 - 16), A. deciplens
IFisch. ex Roemer A& Schult (P = 10), A,
fetissovit Reper (2n 16), A. flavidum Ledeb., A.
galanthum Kar. & Kir. (2n = 16), A. Hneara .. (2n
= 16), A. oreoprasum Schrenk (211 = 16) A. pailasii
Murr (2n = 16), A. ramosum L. (A. odorurn L) (2n
= 16, 32), A. schocnoprasum L. (2n = 16, 32). A.
sinkiangense Wang & Y.C. Tang.
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Les ignames (Dioscorea spp.)
de Cbte d'lvoire

P. Hamon 4/ et N. Ahoussou !/

RESUME

La culture des {gnames est Importante en Cote d'lvoire. Quatre espéces, dont une est introduite, sont
largement cultivées et de nombreuses autres especes, pas toujours cormmestibles, se rencontrent et
peuvent constituer des ressources phytogénétiques lntéressantes. Au cours de 3 misslons A travers le

pays, 1,359 accessions couvrant 13 espéces d'igname« ont été récoltées.

Des méthodes pour la culture

et la conservation des ignames ainst que les commentaires sur 1'érosion penétique sond inclus.

INTRODUCTIO!

(PN

Les igrnemes cultivées sont des plantes &
tubercule, dont la multiplication est
exclusivement  végatative, En Afrique de
I'Ouest, de la Cote d'ivore au Cameroun, ellc

occupe  une  oart bhopartante  des  cultures

vivridres.  Quatre espéces sont principalement
cultivées: Dioscorea alata (Asiatique,

1} D. bulbifera et D.
i tendermiiques). Cette
la plus irnportante par intéret que

Introduite),
cayenensis
derniére eq
lul portent leo populations autachtones

La Cote d'lvoire offre dgalement une bonne
représentation des spontanées
(sylvestres ¢t savanicoles) J'Afrique de 1'Ouest.
Celles-cl ont ¢te décrites par Chevalier (1936),
Jacques- Féllx (1947) e Mitge (1952, 1958). Par
allleurs, on y trouve A ia fols des régions de forte
production,
régions non productrices, mais ¢ 1a cueillette
des formes spontanées est toujours de tradition.

Dans le tut  d'évaluer la  varlabilite
génétique disponible au seln des formes cultivées
et spontanées, 3 prospections ont été réallsées,
en Cote d'lvoire entre 1982 et 1985 par le
laboratolre de Génétique, Unlversité d'Abidjan
(financzments 1INPGR).

copboes

riches en formes cultivées et des

ITINERAIRE

Sur les différenten zones de végatation ainst
que les (tineraires suivis ot les polnts de collecte

ont éte réprésentes

17 Laboratoire de Gonstique, Facultd des Sciencens el
Techniquas, 04 BP 322, Abidjen 04, Cote d'lvoire

FAO/IBPGR Plant Cenetic Resources Newslattar, 72:20-23

Trois réyjons  écologiquernent  différentes
ont ét? visitces:
e zone  de  forét  mesophile, dont  les

precipitations annucelics excédent 1300 mm
dans  la moitie ouest, et sont comprises
entre 1,100 ¢t 1,600 mun dans le sud- est;

- La zone centre préforestiere dite "V Baoulé"
& 2 saisons des pluies bien marquées (entre
1100 et 1300 mm par an); et

- La zone sub coudanaise et soudanaise A 1
saison  de précipitations
anmielles ailant de 1100 4 1300 mm d'est en
ouest.

pluies, et deg

Ces régions différent é¢palement par leurs
traditions de culture: le nord-est et le centre
sont fortes productrices d'ignames, le nord- ouest
et I'est moyennement, tandis que le centre--ouest
production  awt allogénes Diocula et
A l'opposé, la pratique de la cueillette
courante dans le
sud- est, et

doit  sa
Baoulé
des  formes spontanées  ect
centre cuest, entretenue dans le
abundonnde dans les régions de culture,

Chaque réalisée en 2

phases L.a

prospection est
situe entre Juin et
octobre ¢! constitue une étape de reconnaissance
(prisc de contact avec les villageols, observation

premidre e

du matériel chamyp,
enquéte- questionnaire).
la collecte proprement dite. BElle a Heo aprés la
grande récolte en janvier et février.

Pour les espeécns cultivées et spontarnées non
bulbifeéres ). hirtiflora, seuls, des
tubercules  ou  des  fragments de  téte  de
tubercules ont  été  collectés, Dans le cas
d'espéces bulbifére cultivées ou spontanes seules
lees bulbilles ont 61 pralevaas,

végdital en
La scconde, est celle de

y corupris
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ECHANTILLONS COLLECTES

1359 échantillons ont été récoltés au cours
des 3 prospections, dont 275 D. alata, 16 D.
bulbifera, 753 D. cayonensis-rotundata, 5 D.
dumetorum, 1 [). esculentn, (espéces cultivéec);
21 D. bulbifera, 12 D. burkilliana, 2. D.
dumetorum, 46 D. hirtiflora, 22 D.
mangenotiana, 37 D. inutiflora, 105 D.
praechensilis et 2 D. preussii (espéces spontanées).

Ces échantillons se réparticcent en 3
groupes suivant la nature des espéces, cultivées
ou spontanées, et pour ces dernieres, leur
aptitude & &tre consummeées.

Espéces cuitivées

En Codte d'lvoire, 2 espéces sont
essentiellernent  cultivées: [, alata et C.
cayenensis.-rotundata. 3 espi:ces sont

accessnires, D. esculenta, [). bulbifera et .
dumetorum localis4e dans 1'Est.

Les 2 espéces rmajeures sont toujours en
association, mais le nombre de buttes réservées
au complexe africaln [). zayenensis-rotundata

est plus important.

L.a diversiteé des noms vernaculaires
correspondant au D, alata est irmnportante dans
I'nst forestier et le centre. Llans ces régions, les
prysans  distinguent  les types varidtaux. Au
contraire, dani 1e nord, i nombre des
dénominations est  réduit; les  termes “"Wan,
Gbagara" dans le ncrd ouest, "Wologo, Possia®
dans le nord-est, designent l'esptce dans sa
globalité.

Cette esptce est micux adaptée aux régions
forestiéres humides que savanicoles.

Pour D. cayenensis-rotundata, la
nomenclature vernaculaire est riche. Elle se
rapporte A la fois aux variétés différentes et aux
types d'une méme variété,

Au  niveau des échantilions, nous avons
remargueé un regrouperncent au  niveau du
vocable, effectuéd par les paysans du rord-ouest.
Le terme "Gbangan'" désigne indlfféremment les
varfétés "Kangba" du centre et de l'est et
"Yaobadou"” de 1'est.

Des terrnes geénéraux désivvient également
D, cayenensis-rotundata: "lLopka’ dans le
Centre, "Kougb2" dans le nord-ouest. Notons
que ces termes correspondent aussi A des
varlétés.

Enfin, certaines variétés semblent avoir des
aires trés restreintes en réglon de savane

("Vinvan" dans le nord-est), en région forestiére
"Kpdkpdkpohkpd” et "Cocoassié™  dans  1'ast,
"Sammancou" dans I'oues?)

Espéces spontanédes consommabies

Ces espéces ont été collectées uniquement
en région forestidre (ouest et est).

Dans l'est, une scule espéce a Até
dchantillonée: D. praehensllis, alors que D.

mangenotiana est égnlermnent consummeée.
D'anutres espéces nous ont été mentionnédes,
mais, faute d'échantiilons nous n'avons pas pu les
identifier.

Cette réglon est en profende perturbation
par suite de 'importante déforestation. La
culture supplante progressivement la cueillette,
Dans ['ouest, 5 espioees sont consommées, dont
deux gparticuliérement appréciées et qualifiées
"d'igname  vrale": L. prachensilis et D.
hirtifiorn Telles—~r{ sont annuelles et font
I'objet de vente sur les marchés locaux en pays
Dan.

Les trois autres esp&ces sont  moins
apprécides sans é&tre pour aatant négligées. 11
s'agit de:

- n. mangenotiana ou “ignarne des
éléphants”. Cette espéce posséde deux
noms vernaculaires différents sulvant qu'il
s'aglt d'un jeune plant ou d'un plan*t 8gé.
Cette différenciation exlste egalement chez
les pygmées de Centrafrique (Hladick et al.,
1984). Dans certain villages. subsiste unc
réglementation pour la cueillette de cette
espéce: scule l'extraction total et sans
dommage du tubercule est acceptée. Les
cueilleurs sont ainsi incités A4 la 1nodération
du fait de la taille imposante du tubercule
et de sa difficulté d'extraction.
N'est-ce-pas a survivansce des rituels
soclo-religienust 1mis en place au début de ia
domestication et signalés par Courscy
(1972)7?

-~ D).  burkilliana, égnlement perenne, peu
fréquente en région forestiére mésophile et
non slgnalée en fordt ombrophlile. Ces
suractéres  végétatifs  adrlens sont  treés
proches de ceux du D minutiflora. Les
paysans cansiderent ces 2 especes comme
"parentes” tout en étant des entités bien
différentes.

En réglon savanicole, une seule espéce r été
mentionnée consommable malis réservée
uniquement au ternps de disette. On l'avalit
identifiée 4 D. abysslinica.

Espéces spontandes non consommables

En région forestiére, 3 espdces ne sont pas
consommées: D. preussl, . bulblfera et D.
dumetorum. Cette dernlére nous a été signaléce
trés toxlque volre rnortelle dars 1'Ouest. C'est
probablement la cause de la méfiance vis & vis
des formes cultlvées de ). dumetorum dans la
réglon. 3

En réglon savanicole, D. sanslbarensis se
rencontre dans les résidus forestiers du
nord-est. Les wpaysans la considérent trés
toxique.



METHODES DE CULTURE ET TECHNIQUES
TRADITIONMELLES DE CONSERVATION

Méthodes de culture

Er. fonction de la réglon, foresticre ou
savanicole, nous avons noté des différences
portant sur la date de préparation du champ
(entre Juin et Octobre dans le Mord, Mars- Avril
et zone de féret); la hauteur des buttes
(braucoup plus hautes en savane qu'en féret); la
date de plantation (Février dans la cavane du
Nerd, d'Avril & Juin en réglon forestiere).

Selon  les  zonez  climatiques,  certaines
associations de cultures sont pratiquées. Du
Centre vers le MNord- Quest, on trouve
igname- banane piantain, iguname- riz puis,

Dans 1'Lst, du Sud au Nord,
banane plantain - café -
manjoc en bordure -

igname- scrgho- ril.
on a lgname - taro
cacao, puis {gname - mais,

ignarme mais - sorpho, enfin, ipnatne petit
mil - arrachide.

Dans toutes les reglons, les petits legunes
(gomnbo, tomate, aubergine, piment) font partic

integrante du champ d'igname.

Tec

tjues de conservation

Les modes de conservation utilisés tendent
d'une part A ditninaer jes zones de contact entre
les tubercules et faciliter aération de ceux- ¢l
dans les zones les ptus husides, d'autre part, a
protéger les tubercules de la chaleur dans les
zones plus ensoleillées Adnsi trouwve t.on des
dispositifs de claies en region forestiere (Jentre
et Est) et de hangars dans le Hord- Ouest et 1'%

savanicole.
D
paysans utilis

certains villages du Nord Est,  les
todes fosses dans lesquellen cont

centassés les tutrercevles.  Ceux-~i osont ensuaite

recouverts de terre

ERC

ETiQUE

La multiplication exclusivement vegétative
utilisée au cours de la domnestication des especes
spontnés a conduit A la constitution de clénes.

Les systémes d'échange par dons ou ventes

condult & un

des tubercules "semences' ont

large reépartition  géographique  Jdos ancilleurs
clones.

Les divers (rmaladies,
d'insectes) subis tant par la partic végdétative

souterralre  Jjouent urt  rola

dormmages attaques
aérienne que
antagoniste et aurzient pu causer la disparition
lente ¢t progressive de ces clénes. Ceux, dont
'aire géographlque est restreinte, étant pour des
raisons évidentes, les plus vulnédrables.

deux processus  concourrent  au
clénes et au renouveliement du
Il s*ugit:

En  falt,
maintien des
“pool des cultivées”.

- d'une part, des mutations somatigques qui
s'accumulent et peuvent s'exprirmner dans un

eenode tubercules

tel organisme (on a do:y s
trés nettement différen i
variétés);

© chez certaines

- d'autre part, de
constante  de
iseus de la deanestioation o ~oiicn o Tt
d'Ivoire et constatée
forestiere, ouest ¢t est. ..

introdo toon répnlidrs ot
nouveaur 1 otes de clones”
RIS ta topion
forsen gue on
a  observées,

possédert des caracteres

végetatifs adriens, seinblablen o cox

des  forines  spontanées,
tubercules ont les caractéristiques de c-:uy
issus de forme:s cultivéces.

tandis  gque e

Dans I'ouest, la diffusion de ces individug »
licu probablement par I'intermédiaire des ethnies
allogeénes, qui emportent des tubercules au cours
de leurs déplacemnent villages
d'origine. On a alors multiplication de ces
nouveaux cldnes et diffusion.

Daus le sud-est, la cua'ture de
s'installe progressivement. Une
forrmes culture  est
reservolr des "spontanées”,

vers leurs

'ignarme
partie  des
mises en puisée dans le
deforestation
dirninution des  réserves
naturelles. A établir des
systémes d'¢changes en e villuges voisins.
Coux-ci contribuent alors, tout
naturellement, A “"l'ennoblissement” des formes

Cependant,
conduisant A la

Mirnportante
alimmentaires incite
spontanées et A leur aiffusion.
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SUMMARY

Yams are importani crops in Céte d'lvoiru: four spocies, one of which is introduced, are widely grown.
Several others may be grown or may be useful as genetic resources, although they may not ba edible. 1,359
accassions of 15 yam species were coilectad in the country in threo missions. Methods of growing and storing
yams and commants on genetic orosion are included.

RESUMEN

El famo @s un cultivo impertante en Coto d'lvoire: s3e cultivan abundantomente cuatro especies, una de ellas
introducida, mientras quo hay algunas ofras que puedon cultivarse o bien ser Utiles como recursos genéticos,
aunque pusdan no ser comastibles. En el pais se rocogieron en tres misionus 1.359 accesos de I3 aespecles de
fiama. Se incluyen los métodos do cultivo y almacenamiento del fiame y comentarios sobre la erosidn genética.
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Genetic variation in populations of
barley and wheat in Nepal

T. Konishi 1/

SUMMARY

Genetic variation was investigated within populations of barley and wheat collected in Nepal. 14
varieties of barley and seven varieties of wheat were found, with considerable genetlc diversity

existing in the samples.

INTRODUCTION

Nepai has been assigned priority status by
the International  Board for  Flant Genetic
Resources (IBPGR) as an arcma for collecting
genetic rewources of barley and wheat. MNepal is
on the border of the distribution of oriental and
occidental types of these crops, and there is
wide gerietic variation within the crops (Nakao,
1956a, 1956L; Takahashi et al., 1968). Further
varietizs at each collection site are frequently
heterogenous (Nakao, 1956a; Witcombe and
Gllani, 1979).

AREA AND METHODS

Barley and wheat seed was bought from
farmers at vlllages of different altitudes in
Kathmandu and the cascern regions of Nepal in
1983, Fromn each sanple, about 100 kernels were
S50OWTIL ffter harvesting, car and kernel
cheracteristics were examined individually, and
botanical varieties classified by the systeins of
Mansfeld (1950). Nakao (1v56a) and Takabashl et
al. (1968) for barley, and Mansfeld (1951) and
Hosonc (1954) for wheat.

The gene diverslty or heterozygosity within
a populatlon (sample) was assessed statlstically.

BARLEY

Farmers living In high rnountainous reglons
grew mainly naked barley. These populations
were classified into 14 varleties, based on the
characteristicc of covered and nawed kerneis, ear
type, ear Jdenuslty, awn type and length, and
kemel colour, which are controlled by major

genes.
|/ Barlay Germplasm  Center, institute  for
Agricultural and Biological Sciences,  Okayama

Univarsity, Kurashiki 710, Japan

FAD/IBPGR Plant Genatic Resources Newsletter, 12:24-25

Covered barley is grown on a sniall scale in
the lowland regions of Dharan and Kathmandu as
a winter crop after rlce. Most of the covered
barleys belong to var. coerulescens, n s-rowed,
lax-eared form with a long awn and blue kernel.

In the Dankuta reglon (1,800-1,950 m) the
rain  variety of covered barley grown was
harlari, an intermedium type, characterized by
lax ears with short awns in a central row of ears,
but without lateral awns.

In the Dudah Kosi reglon, naked barley is
principally grown, as the rmain winter crop up to
2,900 m. Barleys coan  be classlfied into
philemense, nudirnontanum and nudinipponicum
of intermediuvm types. Contamination with two
or rnore varieties was aiways observed wlthin
every sample of naked barley in this reginn.

it is clear that genetic diversity increases
with altitude  (Fig. 1). Wide diversity was
observed in the naked barley of Dudah Kosi
region above 2,600 1.
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collaction site and genetic diversity
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Takahashi et al. (1968) proposed classifying
the Nepalese and Indian barleys into four groups;
Indian, Lowland Nepal, Himalayan covered and
Himalayan naked or Tibetan type, based on
morphological and physiological features and
geographical distribution. They suggested that
the Lowland Nepal and Himmalayan covered
groups of barley seers to have uriginated by
hybridization between Indian and Tibetan groups.

WHEAT

Wheat is a ruajor winter crop in the lowlands
of Mepal, and is classified into two proups, rato
(red) and secto (white), by kernei colour. All of
the three populations collected in Kathrnandu
were short-stemmed; in mountainous regions,
rmost of the varieties had stemns 36 crin longer
than this.

Mlepalese wheat samples were classified into
six varieties, based on awn length, glume hair,
glume colour und kernel colour. Ear type differs
within sone varieties, narmely, pyramid, parallel,
spindle  and  clavate, co  the  samplen  are
subdivided into 10 groups.

Iy the Fathrmandu region, all plants belonred
either to erythee

lencon or ferrupinoun with long
awng, red kernels anl onon velvet plummes. In
monntainous regpiong, the only simple of wheat

<
=

I=

m
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RESUME

collected was ferrugineum. Most  of the
varieties in <he higher Diudah Kosi reglon were
velutinum. characterlzed by awnless, white hairy
or veivet glume and red kernel, They seem to
have been Introduced from Tibet (Nakao,
1956h).

The genetic diversity in wheat populations
of  the  lowiand  wag  larger than  that  in
rmountainous regions. 1t is safe to conclude that
no relationship between genctic dversity and the
altitude  of collection site exists in  wheat
sampler.

The samples are preserved in the Barley
Germplasm Center of Okayarna University, and
the Seed Storapge Laboratory of the Institute for
Agrobiological Resources, Tsukuba, Japan.

HACKRNOWLEDGE

The avthor expresses his gratitude to Dr. F.

Takal.ashd, Emeritug Professor, Okayama
Urdversity, for many helpful supgestions and
critical reading of  the manuscript. The

expedition was supjported by the Grant-in- Aid
for Overscas Scientific Survey (No. 59042060)
froin the Ministry of Education, Science and
Culture, JTapan

hakao, 5. 19%6b In: Kihara, H. (ed.). Wheat,
Land _and Crops of Hepal, Himalayas:345-355, Vol. 1.
Kyoto.

Nei, M, 1973, Analysic  of gene diversity in
subdivided populations.  froc. Netl, Acad. Sci. USA,
70:3321-3323.

Takanashi, K., Hayashi, !., MHiura, U. and Yasuda, S.
OB, A study of cultivated barleys from Nepal,
Himalaya ond north India with special reference to
their phylogenetic differentiation, Ber. Ohara Inst.
landw, Bisi., Okayama Univ., X1/:8%-122.

Witconbe, J.R. ard Gitant, MM, 1979, Variation in
cereals from the Himalayas and ihe optinum strategy
for samgling  plant  germplasm, J.  Appl. Feol.,
16:633-640.

Dos recharches ont é6té effectuéss sur la variation génétique existant & 1'intérieur de populations d'orge ot
de blé au Hépal. Quatorze variétén d'orgn et sept varidtés de blé ont été identifides et on a observe unc

divarsité génétique considérable dans les échantillons.

RESUMEN

Se ha invostigado la variacidon gandtica de muestras de poblaciones de cebada y de trigo recogidas en cf
Nopal. S0 hallaron 14 variedades de cabads y sieie de trigo, con una diversidad genética considerable en las

muestras,
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Collecting Gossypium raimondii
germplasm in northern Peru

b B. Simpson 1/, J.M. Vreeland 2/ and R. Ferreyra 3/

SUMMAKRY

Fifty-three seed accessions of Gessypiutn raimendii were collected from areas in northern Peru.
Populations were restricted in distribution hu: there is no immediate danger of extinction. However,
new government regulations might change this i~ the future.

INTRODUCTION

Cottons (primarily the tetraploid New Werld
Gossypium hirsutum and G. barbadense) have
been given the highest priority of any non-food
crop by the International Board for Plant
Genetic Resources (IBPGR) for germplasm
collectlon end maintenance.

New cotton genetic miaterial could come
from several scurces, Including the varlous 'wild'
subspecies of G. hirsutum (treated in part as a
ceparate specles, e.p. G. tomentosum, by
Fryxell, 1980) or of G. barbadense (also treated
as  separate specles, G. darwinli and G.
brasiliense, by Fryxell, 1980), or from the
partially domesticated cottons of elther specles.

Other potential sources of genetic material
are the wild diploid cottons of the New World
vhat share one of the two genomes (designated
the 'D' genome by Beasley, 1940) of the
cultivated teiraploids.

Work started over 50 years ago (Harland,
1940; Gerstel, 1953; Phillips, 1963, 1966) has
Indlcated that G. ralmondii is the American
diplold most similar to the ancestral contributor
of the D genome. However, since 1966, Tew
studies have been made on G. ralmondil, and
germplasm or living material for study has not
been generally available for several vears.

Recently, there has been a renewed Interest
In this specles because of new methods of
genetic analysis and the desire to malntain

germplasm stocks. In addition, there was a
suggestion that this wild specles has better
resistance to srider mites, aphids, scale Insects,
tobacco budworm and varlous lepidopteran
larvae than its tetraploid derivatives (Boza and
Madoo, 1941).

Reports indicated that the species was
extinct, or at least endangered, in its native
range of northern Peru. Phillips (1966) stated
that the species was "represented by a relatively
few individuals, and that these are confined to a
narrow geographical range in a severe (very arld)
environment” (p. 464). The same author later
wrote *nat he was pessimistic sbout the
persistence of the two populations tound,
because one had only about 100 (ndividuals and
was in imminent danger of extinction by
encroaching agriculture. The second contalned
no rnore than 20 Individuals. These susplcions
scemed confirmed when a French expedition
(Schwendiman and Schwendiman, 1981;
unpublished internal IBPGR report ARG-PR
3/11; Ano and Schwendiman, 1984) xould not find
any plants despite traversing localities from
which specimens had been collected within the
preceding 5 years,

To . assess the status of the species in
northern Peru and to provide G. ralmondii
germplasm for study, we searched the drainage
systems of the westward-flowing rivers In the
departments of La Libertad, Cajamarca and
Lambayeque, Peru in July, 1983,

ITINERARY AND MATERIAL COLLECTED

1/ Department of Bolany, University of Texas, Austin,
TX 78712, USA

2/ Dopartment of Anthropology, University of Texas,
Austin, TX 78712, USA

3/ Museo de Historia Natural Javier Prado, Apartado
1109, Lima, Peru

FAO/IBPGR Plant Genetic Resources Newsletter, 72:26-28

Geographical data provided In the original
description of the species (Ulbrich, 1932) and the
maps In Boza and Madoo (1941) served as guides
to potential collecting sites. Other localities
mentioned in the literature were also searched
(Fig. 1). Because of delayed fruiting caused by
anomslous rains of the 1982/83 'El Nino', seed
was only collected in the southernmost area 3
collections) and the most northern locallty (50
collectlons).
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Fig. 1. Rcute followed in the dapartments of La
Libertad, Cajamarca, and part of Lambayeque
in July, 1983

Shaded  areas  indicato placos  in which we  found
populations ot G, raimondii. Dashed lines show the
route in the region of FPeru where G,

rajmondii
occurs, Exploratory trips south of the Chicama into
the Moche and Viru valleys and north of Guadeloupe
into the Rio Zana are not included since no plants
ware found during these forays.

THE STATUS OF G. raimondii

While popialations of G. ralmondii are
obviously restricted In distribution, there does
not seem to be any danger of Immediate
extinction. Large populations are growing In
floodplains along the Santa Ana river, and these
are not threatened by agriculture. At the base
of the Chlcama, adjacent to the Pan-American
Highway, there i5 a much smaller population of
perhaps 150 individuals growing on the floodplain.

Near Chilete, In the Jequetepeque drainage,
the population of G. raimondii consists of a few
hundred Individuals, Local farming in this area

is encroaching on the native stands and a large
part of the local cotton population was washed
away in 1982 by  flooding. All  of our
observations indicate that the preferred habitat
of the species is river beds at elevations between
550 and 100U i, Nevertheless, plants growing at
sea level In the lowermost Chicarna Valley
showed their ability to survive at low elevations.

It should be noted that severar individuals
(c.g. Doza and Madoag, 1940, and local
informants) emphasized the lonp germination
time of G. raimondii. Times fromn sowing to
sprouting ranged from 90 to over 150 days, and
germination may only be 20%.

In recent years, the Peruvian governtnent
has actively sought to destroy wild and dooryard
cottons. By law, any Malvaceae that arc
potential harborers of cotton pesls of pathogens
must be  eliminated (the list of ‘dangerous’
species including G. raimondii stems from a
report by Wille et al., 1930). In the last few
years, this law has Leen relaxed as the Peruvian
agronomists began to realize that seml-federal
'algodon pais' (perennial G. barbadense) and aG.

raimondii represent important sermplaesm
resources that are wholly or primarily confined
to  Peru. In  collaboration with Mr. Jarmes

Vreeland, the Fundacién para el Desarrolio
Algodoncero  (FUINDEAL) and the Institucion
Nacional de Investigacion y Promocion
Agropecuaria (INIPA), assisted in the collection
of G. raimondii seeds and helped establish
experirnental plots of G. barbadense biotypes at
several agricultural stations in northern Peru.
During our collecting expedition, seeds of G.
raimoendii werce collected for FUNDEAL as well
as for the US Deparument of Agricuiture.
Herbariurn  vouchers were deposited at  the
Museurn Javier Prado (USM) in Lima. Texas A. &
M. University, and at the University of Texas
Herbarium (TEX) at Austin, TX.

In late 1983, after this collecting expedition
was completed, the pink boll wormm was
inadvertently Introduced into northern Peru,
causing a restrengthing of the eradication laws
for Maivaceac related to G. hirsutum. We hope
these laws will not extend to G. raimondii now
that this gerrnplasm resource has been
'rediscovered’,
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RESUME
Cinguante-trois spécimens de semences de Gossypium rainmondii ont é4é recueiilis dans le nord du Pérou. La
distribution do ces populations est restreinte, mais il n'y a pas de danger immédiat d'extinction. Cepaendant,

la nouvelle réglementation gouvernemantale pourrait dans I'avenir moditfier ta situation.

RESUMEN

En varias zonas del norte del Perd s recogieron 93 acceros de semillas de Gossipium raimondii. Las
poblaciones tenian una distribucion limitada pero no hay poligro inmediato do extincidn. Sin embargo, las
nuavas normas gubarnemantales podrian modificar esta situacidn en el futuro.



Sampling cereal diversity
in Morocco

A.B. Damania 1/

INTRODUCTION

Following up a collecting mission to the
southern part of Morocce in 1984, a rmission
looking for wheat and barley explored in the
north and east of the country during June, 1987.
The teams comprisad Drs. S, Miyagawa, T.
Kuwabara and M. Furushou from the Naticnal
Agricultural Research Center (NARC), Japan;
Mr. I'. Llatas and All Istar from bistitut National
de la Recherchs Agronomique (INRA), Morocco;
and Dr. A.B. Damania from the International
Center for Agricultural Research in the Dry
Ahreas (ICARDA).

Soils outside Rabat on the road to Meknes
were  mostly sand, whereas those in  the
mountains were stoney clay, and others were
black. The Mid Atlas Mountains, which had been
reported to be difficult for exploration (Perrino
et al., 1986), were partially explored durlng this

In some areas of the Rif Mountalns, plne
forests had been cleared for cultivation. Cereals
were growlng on the slopes, and the wheats,
especially durum, were not yet mature. Also
where irrigation was used, the crops were late
maturing. Many Aegilops specles, some still
green, were found 2long the worders of fields,
and mature samples were collected as
populations. At one site, south of Ouda, a wild
Alllum  species was cobserved growing In
association with cultivated wheat.

GERMPILASM COLLECTING

Collecting coincided with the harvest In
most areas. In Morocco, cereals are usually
planted In October—-November and harvested In
May--June, the exact perlod depending on
temperature and rainfall.

Genetic erosion In general, and for barley in
particular, was found to be greater than
originally thought.
essentially from standing crops but also from

Germplasry was  sampled

1/ Cereal Improvemont Program, International Conter
tor Agricultural HKesearch in the Ory Areas, PO Box
5466, Aleppo, Syria
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Fig. 1. Route of mission to sample cereal diversity
in Morocco snd the major collecting sites

threshing  floors and farrmers' stores. The
variability for wheats was highest at the
extrernity of distribution of cultivated cereals in
the Oujda region (in the vicinity and south of Ain
Bani Mattar village) bordering the Hamada
Desert. Such concentrations of variability can
be expected if the hypothesis of ‘peripheral
diversity' put forward by Yamashita (1979) is
valid.

Collecting started just outside Rabat en
route to Fes and ended in Rabat via Kenitra
(IFig.1). Table 1 lists the samples collected The
terrain rose from sea level to about 1,800 m;
sampling sites varled from sallne a few metres
from the sea (Tetuan area), through highly
irrigated in the mountain gorges (Al-Hoceima
area), to very dry near the desert (south of
Oujdn).

Table |, List of germplasm samples collected

Species No. of samples
Triticum durum 57
T. sestivum 50
Triticum spp. 1
Acgilops spp. 5
Hordeum vulgare °8
H. distichum |
H. bulbosum ?
H. murinum 3
Avena sativa 2
Vicia foba |
Braasica spp. 2
|

TOTAL 188
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Some Interesting germplasm was also
collected from saline soils In aress where salt
could be seen as a white powder on the surface
of dry solls. A few samples were callected very
close to salt pans, ep  fst northeast of
Larache. On evaluation, these may turn out to
be salt-tolerant.

Hordeum rnurinum is especlally interesting
25 it forms part of the secondary gene pool of
barley and may be useful in crosses. According
to Grando et al. (1985), this wild forin possesses
genes for disease resistance, drought resistance
and cold tolerance. The Iy progenies are sterlie,

but the sterility can be  overcome by
chromosorme doubling (5. Grando, pers. commun.).
Two samples of dururmn  landraces had

extremely tough rachises and stems even at
maturity. The splkes could rot Le broken at the
base, as was done on most cccasions, and
secateurs were used to cut the stalks, The stems
proved to be completely seolid, alrriost to the base
of the plant. This trait may have specicl
significanze for resistance agalnst wheat stem
savAly (R. Miller, pers. commun.). Other
samples, especially from areas bordering deserts,
separated fron the soll at the slightest tug to
the spikes, the root system being; poorly
developed and ¢xty unely shallow.

Hordeurn bulbosum, which is usecful for
haploid breeding, was found growing on the
borders of fields along th<e roadside. Aegilops
spp. were also sometimes found In association
with H. bulbosum or the other wild barley, H.
inurinum.
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CQONCLUSION

The limited varlability encountered by this
mission indicates that the north and east of
Moruceo have now been adequately covered so
far as collectlng of landrace gernplasin of
cultivated cereals is concerned. However, if
particular wild species such as Aegilops or H.
bulbosum are needed, collecting should be done
at the end of June, by which timie these are very
close to maturity.

The collected pgermplasm was brought to
INRA  headquarters in  Rabat. IBPGR had
provided two deep freezers and some other
equipiment  for seed cleaning and storage at
INRA. The bulk of the germplasm collected
during,  this mission was left with Moroccan
scientists and  will be evaluated, multiplied
where required, and conserved, together with the
175 entrles from previous rnissions repatriated
by ICARDA in MNovember, 1986.

A representative sample of cach accession
was taken for transportation to ICARDA where
it wac divided in half. One part was sent to
NARC and other institutions In Japan, and was
maintatned for evaluation and multiplication at
ICARDA.
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Genetic resources of cereal
crops in PDR Yemen.
1. Sorghum

Abdul Aziz Ahmed Bawazir 1/

PDR Yemen is located in the southwestern
corner of the Arablan peninsula between 12° and
20° N latitude and 42° end 53° E longltude.
About 80% of the population of ever ¢ million
people depend on agriculture. ‘The country has a
total area of 290,000 kmi2, of which only 1.2% is
potentially cultivatable. The clirnate is mostly
arid and tropical 1o sub-tropical, with a hot
surnrer and a mild winter. Averape anaual
rainfall is 50-70 rnm.

There are three distinet agricultural regione
of  the country, the coastal region, the
mid-altitude repion (600- 100 metres above sea
level), and the high altitude region (2006 metres
above sea level and above) Sunuaer and winter
generally
irrigation. Rain-fed agriculture is practiced on
only 5% ol the cultivated aren, in the rid and
high-altitude  regions  where  annual  rainfall

cereal crops are pround  water

generally ranges between 250 and 500 mrn.

The soils in the valleys where crops are
grown are rmostly alluvial and low In organic
matter.

Cereals are the prime crops in the urban and
rural areas and their cultivation is increasing.

KESEARCH

Cereal crops research so far has tnainly
concentrate on  the improvemnent of wheat,
sorghum and maize, In terms of varietal
improvement, cultural practices and plant
protection.

Genetic resources

Quite a few of the cereal crops grown in
PDR Yemen are native or are early introductions
to the country co-exlisting with related landraces
and wild relutives,

1/ Agronomy and  Plant Brooding Section, El-Kod
Agricultural Resaarch Contre, Ministry of Agriculture
and Agrarian Reform, c/o FAO PO Box 11868, Aden, PDR
Yemon
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Germplasm collection

The first sorghurn-collecting mission was
undertaken during Oct.-Dec. in 1969%9. Since
then, collections were made periodically until
November 1978, when about 96 sites were
sampled. Attemnpts are being made to evaluate
and register the entire ccliection.

Generally the cultivars from high altitudes
appeared to be the tallest (300m) and latest
(160-'80 days). Three classes of car type (open,
semi-compact and compact) and six classes of
grain colour (ranging from dark red to chalky
white) were recorded (for details see Mu'allem,
1981).

Variability within cultivars of each cllmatic
reyion is limited. This {s more or less similar to
the Tihama plain «f the Yemen Arab Republic.
A selection prograrnme was inltiated in 1977 in
the coastal region of the ccuntry as a first step
to improve the existing sorghum cultivar Beind.

Collections have been made of whent
(Mu'allern 1982), rnaize, millets and other minor
cereals such as varely with the exception of
sorghurn (Mu'allem, 1981), no attempt has yet
been made to classify these collections

GE

IC EROSION

The danger of losing available germplasm is
a major problem for most of the cereals grown in
the country, because of the introduction of
hiph-yielding exotic cultivars and hybrids.

EUTURE ACTION

There is need for continuous survey, collection
and classification to follow up the present
cituation of the penetic resources of cereals
crops in the country. In particular wheat and
maize should be dealt with, as the threat to local
cultivars from high vielding exotic varieties is
increasing.

In  this respect technical and financial
support is needed from IBIPGR and reglonal and
international institutes.

Long-term (ex sitw) conservation is needed
50 cooled storage room or deep-freezer chests
ere required. Tecnrdcal co- operation s
necessary for taxonomical classification and
documentation of the genctic resources data,
Finally for the continuity of the programme,
local staff need further training.
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Genetic resources of cereal
crops in PDR Yemen.
2. Barley, millet and maize

1/

Ab. S. Mu'allem

INTRODUCTION

Barley, millet and malize are minor cereal
crops In the PDR Yemen. They are used as
human food. At present, malze is used also as
poultry feed. Almost the entire area of tarley is

grown under groundwater irrigation In  the
extreme northwestern region of Wadi Beihan
(around 1,000 metres above sea level) in the
Shabwa Governorate. Millet {5 csimilar in
importance to barley, and, as In the case of
sorghumm, it is grovm under a wide variety of
cllmatic conditiorns. However, {t is cultivated

irrigation In coastal
grown as a rain-fed
altitudes. Malze Is
under groundwater
It s a relatively

predominantly under spate
regions. A limnited area s
crop In mid and higher
almost exclusively grown
irrigation in the coastal region.
new crop and has good potential.

COLLECTION OF GERMPLASM

Eight explceration have been undertaken In
14 sites of the three agro-clirnatic reglons of the

PDR Yermnen to cover as wide a varlabllity as
possible 1 the Indigencus germplasm of the
three crops (Flg. 1).
EVALUATION

The collections made and the field
observations on these crops revealed the
following.
Barley

Local cultlvars belong to Hordeum vulgare
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Fig. I, The route of the collecting mission

Millet

Local cultivars belong to Pennisetum
plaucum and Pennisctum setaceum (pearl millet),
Panicurn rigidurn (little mlllet) and Eleusine
coracana (finger millet). They are tall with
small heads and reduced tillers. Finger mlillet is
rnediurn In height with smuall heads split into five
branches., Three local cultivars were identified,
narnely Maseibli (or Dokhon), Kenab and Hibab,
which are pearl mlillet type, finger millet type
and little nlllet type, respectively. Maselbl] is
the local name for pearl millet types all over the
country. Kenab is the local name for finger
millet types all over the country; but s known as
Dokhon In the coastal area of Hadramout
Governorate. Hibah Is the local name for little
millet (early tnaturing type) In Socotra Island.

Malze

L. and are predominantly a 2-row type (with
varylng amounts of mixing with plants with
G-row ears), with high susceptibility to lodging

and stripe rust, Four local cultivars were
identified, namely, Bakour, Bothinah, Khatrin
and Marboua'a.

1/ El-Kod Agricultural Rasmarch Centro, Ministry of

Agriculture and Agrarian Roform, c/o FAO PO Box No.
1188, Adan, PDR Yomon
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Local cultivars belong to Zea mays L. They
are medium in height with srmall yellow-grained

cobs and a low-yielding capacity. Two local
cultivars were identified, namely Hind in the
coastal region, and Sein In the Dhala area
{(around 1300 m.a.s.1.).
GENETIC EROSION

Due to the limited wvariation in the

population of the local varieties of these crops,
{intrapopulation selection is not expected to lead
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to a substantial improvement in yield The
farmers readily adopted the newly introduced
high-ylelding varieties (HYVs) of rmalze and
millet; Keneja-6 and America Early of maize
introduced from Bulgaria and Egypt.
vespectively, were released in 1972 after 3 years
of testing. AS a result of subsequent testing, the
American Early HYV was withdrawn. Keneja-30
now covers almost the entire planted area, with
limited areas sown to the Sein variety in the
Dhala district, and the Hind variety in solitary
pockets in th2 coasta! region.

Several  varieties of millet have been
introduced and  included in wvarietal trials to
identify Ligher ylelds and early rnaturity; Dwarf
Senegal (pearl millet)  appeared to be most
promising. I 1,7,0-74, 4 rmass seiection was
carried cut in the population of this variety,
which resulted in the development of  two
strains, Dwarfl Senepgal and Tall Senegal. An
elite population was supplied to farmers in the
Shabwa Governorate and to some Middle East
countries through the ©PFAQ/UNDLP  Regional
Project on Field Food Crops (Bakshi et al.,
RE

Bakshi, J.S., =t al. 1974, Asnual Progress Report,
Season 1973774, Agronomy and Plant Breeding Section,
El-Kod Agricultural Research Centre, Aden, PDR Yomen.

1974) These two varieties were released for
commercial cultivation along with local cultivars.
Contrary to maize and millet, the pace of
adopting the newly introduced Bonus and Nabawi
HYVs of barley, which comuine good brewing
qualities with other characters, has been
constrained because such varieties could not
meet the quality of human food requirements.

The danger of losing locul germplasm of
barley and nillet is not yet a major problem,
because farmers select thelr seeds from good
heads every season from their own fields (the
two crops  &are not included in the Sced
Multiplicaticn Programme).

The absence of mecnharization in areas
where such crops are grown is ancther reason for
the preservetion of the germplasm.

The danger of loskng the local germplasm of
rmaize is Increasing, because seed of the newly
Introduced HYVs of rnaize is supplied to farmers
through the Sced Multiplication Project every
yrar. Therefore, the pace of sprcad of newly
introduced HYVs of maize is accelerating, and
local cultivars are dirnlnishing gradually
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Surveying and collecting
the Desmodium genepool
in Indonesia

K.L. Mehra Y, L.A. Soekamto Y,
A.T. Sunarto 2/, §.3. Rijadi 2/
ard D. Supriaci 2/

Ecogeographic surveys and collecting of the
Desmodium genepool were undertaken by 1BPGR
during 1984 and 1985 in the Islands of Sulawesl
(north, central and southeast), Java, east Nusa
Tenggara (NNT-Timor, Rote, Flores. Sumba) and
west Nusa Tenggara (Lombok, Sumbawa), A
total of 430 accesstone were collected of about
17 species of [Desmodium and 6 species of
related genera (Table 1).

Samples of seeds and vegetative parts were

collected. Data were also recordedd on site and
plant characteristics. Duplicate samples and
data sheetls were sent to the Comnmonwealth
Scientific and Industrial Research Organization
(Australia), Centro Internacional de Agricoltura
Tropical (CIAT) {Colormblial, the
Indoneslan-Australian  VForage  Progranane  and
Lernbaga Blologl Nasional (LB (Indonesia).

Accesslons of several species were gathered
frorn sites differing in altitude, pll and rainfell

Codartocalyx mctariug occurred in  dry
Islands of Flores, Timor and Sumba in grasslana
thickets and forest margins. Fopulation
densitiez at collecting sites were (requent or
abundant.

Dendrolobium triangulare occurred in
Timor, Surmba and Sumbawa in perrmanently or
periodically burnid localitles, watersheds and
forests. Distribution -vas rare in the target
area., Collecting sltes in Sumbawa were highly
acidic. Collections differed in plant growth,
plant height, stem thickness, leaf production,
leaf-stemn ratio, blorass production and secd
production.

Dendrolobium
grasslands and forest margins elong the ccastal
areas between Ende-Raya In Flores. Population
densities at the sites were high.

Desrnodiuin dichotomurm occurred mostly In
the agrilcultural flelds In Tunor. Accessions
varled in plant height, leaf-stern ratio, stem

umbellaturn occurred in

17 iBPCR  Forags Collector (S.E. Asia), Lembaga
Biolegi Nasional, Bogor, tndonesia

2/ Lombaga Biologi Nasional, Bogor, Indonuesia
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branching and blomass production, but the seed
setting was very high in all accessions.

Desmodium gangeticum occurred in a wide
variety of habitats and was also distributed in all
Islandz. Two maln types were recognized, one,
with broad leaves and white/pale yellow flowers,
was tall with a thick stem and had high seed
production. The other had short or
medium-sized leaves and  purple flowers.
A.:cesslons promising for use as forage plants
were ldentiflied. Specimens differed In growth
hablt, plant height, stem branching, leaf size,
leaf-stem ratio, Inflorescence length, seed
production and total blomass. No associatlon
between geographle distribution and plant type
was observed.

Desmodlum heterocarpon occurred along the
roadside, In  grasslands and forest margins,
snostly In southeast Sulawesl, central Sulawesl,
north Sulawesl and In the western reglon cf
Flores. l1ts populations were frequent in certaln
areas but otherwlse rare or occaslonal. At
individual sites the population densities were
high. Accessions differed in growth hablt, plant
height, leaf number and size, leaf-stem ratio,
stemn: thickness, branching, blomass production
and seed production. (Accessions from hilghly
azidic soils and those from drier areas arc of
special interest to the CIAT prograrnme.)

Desmodium heterophyllum  grew in  rice
fields, grasslands and forest margins, mostly in
humid localities, watersheds and similar
situations. lts populations were occasional or
rare in the istands of Sulawesi (north), Timor and
Java and very rarc elsewhere. Desmodium
intortum vvas collected only from Flores.

Desmodiurm laxiflorum occurred along the
roadslde and {n forest margins, rmostly in shaded
areas, in Sulawesi, Flores anc Surmba. It was
widely distributed in these Isltands but was rare
In Lormmbok and Sumbawa. Seed setting was poor
at certain sites but high or very high st other
sltes, dependlng on the availability of pollinating
Insects.

Desmooiuwm ormocarpoides, D. repandum, [.
tortusum, D. trifoliastrum, D. virgatum and D.
zonatum were rare and were collected from only
a few islands.

Desmodlum scorplurus occurred along
roadsides, grasslands, grass wilds, forest

margins and as undergrowth of coconut
plantations. It was frequent In central Sulawest,
Flores and Sumbawa but rare In other {slands,
Accessions differed in plant spread, blomass
production and seed production.

‘Desmodium styracifolium cccurred along
rondsldes, roadslde ridges, near rice fields,
forest rnarglns and as undergrowth of coconut
plantations. Populations differed In stem
thickness, leaf-stern ratio and blomass
production. Seed setting was  high In  aill
populations. This specles is highly stolonlferous
and, belng a high secd--setter, can cover
extenslve areas quickly In a growing season.
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Table 1. Cesmodium collecting in Indonesia

Species Number of collections Fange
Sulawesi  NTT  NTB  Java  Total  Altilude (m) Kainfall 1/ ph of soil
Codariocalyx 9 9 10-96C 3.4 6.5-8.0
motarius
Dendrolobium
trisnqulara 5 4 10-390 3-4 4.5-7.%
umbe | latum 2 i 3 20-280 7.5-8.0
Dosmodi ur
dichotomum, 4 14 60-110 3-4 6.0-6.5
qangeticum 62 53 22 3 140 0-1,100 1-8 5.0-8.5
heterocarpon 26 I 37 10-970 2-6 5.0-8.0
heterophyl lum 7 6 6 19 20-620 2-6 5.0-7.0
intortum 2 2 0-30 2 6.5-7.0
taxiflorum 20 13 2 35 10-840 3-6 5.5-8.0
ormocarpoidas ! | Y 4 7.5
repardum 2 ! 3
scorpiurus 8 12 6 26 0-370 3-4 5.5-8.0
styracifolium 32 4 | 4 al 0-800 2-8 5.0-8.%
*ortuosum 2 2
tritlorum 4 7 3 14 20-510 2-4 6.0-8.0
trifoliastrum | | 2 20 4
vaelutinum 3 16 12 31 25-710 3-4 5.5-8.0
virgalum . ! ! 4
zonatum 5 5 30-440 3-4 $.0-6.8
Desmodium spp. 6 7 | 14 20-1,600 3-6 6.5-8.0
Phyllodium
cleqans 5 5 150-520 2 6.5-8.5
pulchelium 6 6 120 3-4 7.5
Tadihagi
triquetrum il | 120~i,007 3-8 6.5-8.0
TOTAL 7% 186 50 19 430

17 No. of consecutive months with 100-200 n rainfall por year

This species i highly nramising and deserves
systematic evaluatlon In  pasture-lmprovement
programmes. [t can tolerate shade and in many
ways it {s as good as [. heterocarpon. Several
accessions were made from acld soils and from
different altitudes and rainfall zones.

Desmodinm triflorum occurred along
roadsides, roadsiae ridges, agricultural fields,
undergrowth In coconut and clove plantations, in
ail istands surveyed. Populations differed n
totrl spread, leef slze, blomass and reed
yproduction.

Desmodium velutinum occurred In grassy
wilds and forest margins, In all islands except
north and central Sulawesl, since this specles is
adapted to a dry climate. Population densities
at the collecting sites were often high or very

high. Twe morphctysmes veere rerngnized, one
with elliptic leaves and the other with broadly
ovate leaves, No assoclation was observed
between leal type and geographic location.
Populations differed (n growth habit, plant
helght, lcaf number, leaf-sten: ratio, stem
branching, blomass production, but were mostly
high seed setters.

Phyllodium elegans and P. pulchelium
coccurred In grasslanas, forest margins and
sornetirnes in abandoned agricultural fields, in
dry lislands, vlz. Flores, Timor and Sumba,

Within these islands (ts distribution was
restricted.
Tadihagl triguetrum occurred along

roadsides and grassliand margins in Flores, Timor
and Sumba. Populations differed in growth
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habit, plant height, number of basal branches,
leaf size, leaf-stem ratio, biomass production
and teed production.

Several accessions of different specles were
made from acid Infertile solls of all lclands ana
some also from the alkaline soils In Tirmor. The
accesslons of all specles varied in several forage
attributes. The species differed in being herbs
or shrubs. Even within a specles like Desmodium
heterocarpon and D). styracifolium, a range of
forms from prostrate herbs to semierect or erect

types were collected. Accessions promislng for
use as forage plants, soll cover and green manure
were identified in D. gangeticun, D.
heterocarpon, D. styracifolium, D. tortusum. D.
triflorum and . heterophyllum. Several
accessions suited to problern soils (high acidity
or alkalinity) can be used as straight
Introductions or as donor parents in hybridization
programmes almed at Incorporating those tralts
into accessions otherwise lacking adaptation to
problem solls.
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Collecting minor tuber
crops in the Andes

FPaula Jokela ! and Leena Pietilad V/

Jlluco  (Ullucus tuberosus), oca (Oxalis
tuberosa) and enu (Tropaecolum tuberosum) are
edible tuber crops endemic to the Andes,
growing at altitudes of 3,000-4,000 m. They are
high on the list of national priorities of
Andean soeion

conservation in the
(Esquinas-Alcazar, 1542a-d).

A group of Finnish bloloplsts collected
additional germplasin of these wuber crops in
soutnern Peru, Bolivia and northern Argentina in
March-May, 1987 (Flg. 1). Collecting in the
Department of La Paz was done with HBolivian
agronornists.

The objectives of the misslon were to
collect tubers to augment holdings of the
Peruvian and Bolivian aational programmes, as
well as for investipations in Finland, to study the
sexual  phencrmena  of ulluco and  to  rnake
observations on wild ulluco (Ullucus
aborighicus). In the Ualversity of Turku, ulluco,
oca and ana have been Investigated since 1982.
Studies have concentrated on the variation
pattern of the crops, their reaction to day length
and on the formation and viability of seceds of
vlluce (Rousi et al., 1986, 1987).

The collection s conserved in th= Botanizal
Gardenr of  the University of Turku. 123
azcesstons of U tubercsus
tuberosa aund 18 speclmens of T. tuber
coll ed. Each accession  contains  several
morphologically distinet clones. The samgples are
deposited in the Unlversidad Mayor de San
Andres, La Paz, in the Universidad Tecnlca de
Oruro and in the Proyecto de Investigaclon de
Sistermas Agropecuarios Andinos, Puno (samples
from Bolivia and Argentina) and in  the
Universidand Naclonal San Antenlo Abad  del
Cusco (sarnples from aronnd Cusco).,

The tubers of the collection showed great
variability, whicti waes highest  around  Lake
Titicaca and Cusco.

Populations of wild ulluce were found in the
Drepartment of l.a Paz. Sexual seeds of ulluco
were alse found, though only a few. In 1987 a
considerable part of the flowers withered as buds
because of the exceptional drought In southern
Peru and Bolivia,

were made, 39 of O.

1/ Departmont  of  Biology, Univorsity of  Turky,
SF-20500 Turku, Finland
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Fig. I. The collecting route

During July-September the materfial was
evaluated and propagated in the University of

Turku, so that material is also available from
there to Investigators interested in these crops.
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Collecting oil palm
(Elaeis guineensis)
in Tanzania and Madagascar

N. Rajunaidu 1/
INTRODUCTION

The genus Elaels comprises three species, E.
guineensis, E. oleifera and E. odora (Barcella
odora). Of these, [. guineensis is the most
econornleally important. It Is mainly endemic to
Africe and E. oleifera and E. odora to south and
central Armerica. Extensive natural E.
guineensis oll palm groves are found alonyg the
western seaboard of Africa frem Cape Verde to
Angola. Oil palm groves have also been reporved
in Tanzanla ana Madagascar (Blaak, (5., pers.
comnmur.; Jumelle and de la Bathie, 1%11).

The genetic base of the current breeding
moaterial iz extremely narrow. [t consists of
material derived from four Bogor palms planted
in Java in 1848 and a llmited number of E.
pisiferas from Africa (Jagoe, 1952; Hardon and
Thomas, 1968). Concern generated by this
situation provided the initia! irapetus for the
ssarch for new genetic material (Hardon, 1974).
The International Board for Plant Genetic
Resources (IBPGR) and the Palmn Qil Research
Institute of Malaysia have for a number of years
been coordinating the collecting of threatened
germplasm.

In this paper we describe collecting miscions
in Tanzania and Madagascar, which are basically
fringe areas of plam growth. Collecting has
aiready been done In the major areas (Rajanaidu,
1986).

COLLECTING DETAILS

Collecting war carried out with the
cooperation of the Ministries of Agriculture In
Tanzania and Madagascer, and with partlal
financial support from [IBPGR. Duplicate
samples were deposited at the Ministry of
Agriculture, Kigoma, Tanzania and Ministry of
Agriculture, Antananarivo, Madagascar.

In Tanzanla, samples were collected at 13
sites (Flg. 1) tocated near Kigoma along Lake
Tanganjka (Table 1). One bunch was harvested
from each of the palms sampled, and the {ruits

1/ Paim Uil Rasvarch instituto of Malaysia, PO Box
10620, Kuala Lumpur, Malaysia

FAO/IBPGR Plant Ganetic Resources Newsletter, 12:38-40

- .
| burundi

Chonsapmimns
»

’
KNI G BITALE

_,:,,,,,,,,‘/, ® UASESRE
[exeaeni

2 Luche

s Kmisnge
. ILAGALA
. Vj .
. . weo |
.- : see |

p]

P

Fig. I. Collecting sitas at the Kigoma region
in Tanzania

from each bunch were kept separate. Data on
ecology, bunich and fruit characters were
recorded. In Madagascor, palms were sampled at
4 sites (Flg. 2). Table 1 gives the location names
and the sample size at each site.

OBSERVATIONS

During the expedition the team found dense
palm groves at Ujiji, Mwandiga, Kiganza and
Simbe in Tanzania. Farmers harvested these
palms regulariy for the extraction of oil and the
manufacturing of soap at the viliagw level. The
groves in Tanzanla were not as dense as those
found in southeast Nigeria. The frequency of
palms of fruit form duras Is about 90% and
tenera 10%. Frequency of palms  with
plgmentation of the type virescens was 10% and
nigrescens 90%.

The differencas between sites (populations)
for the characters bunch welght, bunch length,
bunch breadth, bunch depth, stalk weight, mean
frult weight, mean nut welght, mesocarp to
fruit, fruit length, fruit diameter, nut dlameter,
kernel diameter and shell thickness were
statistically deterimined. There were no
significant differences between populations for
the tralts scored in the fleid, except for stalk
welght and mesocarp to fruit (%) for the teneras
frult type.



Table |. Collection sites and sample size
of ol palr in Tanzania and Madagascar

Location Dura Tenera

TANZANIA
Ujiji 3 3
Mvandiga 5 -
Kiganza 4 3
Ilagala 4 3
Kwilanga | 5
Hitale 3 2
Chankabwimba 5 -
Kinazi - t
Simbo Village 3 -
Kagongo Village 3 -
Mgaranganza 4 |
Mahembe 9 -
Luiche 2 -
TOTAL 4z 8

MADAGASCAR 1/
Malaimbandy (& km) 6

Tuler |

Malaimbandy [
(35 km)

Malaimbandy 4
(RS km)

TOTAL 17

T/ 1Y was difficult to determine the dura

fruit forms

The distribution of natural ofl palms in
Madagascar was recorded ov Jumelle and de Ia
Bathie in 1911, They found palms alonyg the
coast freen south of Cape St. Andre to  the
Manarnboaa  and Tsirtbthina rivers.  During our
expedition, very few paling were found In that
region. Maost of the oil pahn groves were noticed
along the road from Miandrivazo to
Malaimbandy. The palms were confined to sandy
river walleys: intermingled with forest trees.
The palmis were very poor in growth as cormnpared
to the palms found In the Carneroons, Nigeria,
Tanzarila and Zlaire. The local farmers were not
familiar with the use of oll palm bunches and
harvesting technlque. This indica =& that the ol
palm could have been a recent introduction to
this region.

In the casc of Madagascar, limited data
were  scored in the field for the samples
collacted except for nut weight and ecological
Informaticn. [t was not possible to ldentify the
ruit forms because the fruits collected had very
lttle mesocarp, mostly it was eaten by birds.
Most palins of Muadagascar origin are the duras
type {Blaak, pers. comanmun,). The mean nut
weight of 17 samnples was 1.76 g, as compared to

i
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Fig. 2. Collecting sites in Madanescar
I, Halaimbandy (6 km); 2, Tuler;
3, Malaimbandy (35 kmi: A, Malaimbandy (B85 km)

8.5 and B.9 g for the tencra n=nd duras forrme
collected in Tan—ania. In general, the growth,
bunch and fruit traits were poor us compared to
material found In other countries This could Lo
due  to poor  enviroranent  and  low  rainfall.
However, the palms In Madagascar ware not
short or distinet enough to elevate them o a
separate species level, e.g. L. madagascarensis
(Beccari, 1714)

The material  collected In Tanzania  ig
coumparable to that collecved In the Carneroons,
the lvory Coast, Nigeria and Zaire. For instancco
the percentage of mesocarp to fruit of the duras
type is close to that of Nigeria as is the
mesocarp to fruit ratio of the tencras type.
Richardson and Chavez (1956, unpublished
mimeograph, Oil palm germplasm of Tanzanian
origin) describe the value of ‘fanzanian material
collected Ly Blaak and its perfermance in Costa

Rica.

We are grateful to Mr. G. Blaak, FAO; Mr.
Nyakimori, Reglonal Agrlcultural Developrnent
Officer, Kigoma and Mr. Razafindratsira,
Antananarivo, Madagascar for assistance
rendered. We appreciate the assistance given by
the Agricuiture Ministeries of Tanzania and
Madagascar.
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Rice germplasm resources
in Ghana

Richard Akromah 1/

Rice germplasm in Ghana {ncludes three
wild species and two cultivated species. The
wild species are the perennial tetraploid Oryza
punctata, the perennial diploid Q. longistaminata
and the annual  diploid . barthif. The
cultivated species are the African Q. glaberrima
and the Asian O. sativa.

Since the introduction of 0. sgativa, there
have been three broad categories of cultivated
rlee In Ghana. The first group, characterized by
leaning and rather loose panicles with white
grains, Is associlated with O. gativa; the second
group, recognized by erect and compact panicles
with a red seedcoat, is associated with 0.
glaberrima; the third, possessing slightly leaning
panicles with a red seedcoat, s considered to be
a hybrid of the Asian and African cultigens.

Q. sativa has proven to be adaptable to
Ghanalan conditions and rmany local varieties
have been developed. Besides the group of O.
sativa cultivars which ma be considered ags
landraces, there are elite rieties/lines which
have been Introduced into ti.: country and which

are being tested under the International Rice
Testing Program. ‘

There have been several collections of rice
germplasrn made since 1970, Field work on rice
germplasin  collecting i Africa has been a
partnership between national programmes and
internationat centres, where the International
Beard for Plant Genetic Resources (IBPGR) has
played a raajor coordinating role. The Plant
Genetic Resources Unit (PGRU)Y of the Crops
Researcl, lnstitute of Ghana (CRI) has made
sever . In 1976 and 1978, a Joint Internatinnal
Instituie  for Tropical Agrilculture (IITA)-CRI
team made collections with funds from IBPGR.
The Faculty of Agriculture of the University of
Ghana has also made separate collections. 200
accessions were gathered during a collection
expedition funded by the International Rice
Research Institute (IRRI) as part of a Genetic
Resources Conservation and Management
Training Course in 1985, Table 1 shows the
number of acy essions so far collected in Ghana.

These  accessions are being kept under
short-term  storage conditions in  Ghana, in
alundninm foil-polyethylene envelopes in deep
freezers at a secd moisture content of 6-7%.
Puplicate samples are stored at IITA, Ibadan,
Nigeria.

On the whole, evaluation work has not gone
beyond morpho-agronornic characterization.
However, the great adaptability of the O. sativa
cultivars  to disease and drought on the
hydromorphic solls makes them a potential
source of resistance or tolerance to such
stresses. Q. glaberrima also tolerates extremes

Table I. Rice germplasm collected in Ghana

Instifution Year Cuttivated species

sativa glaberrima

Wild specios

longistaminata barthii punctata

CRI (PGRY) 1981782 35 19
HITA-CRI 1976,78 82 18
Univarsity of 1970,80 160 40
Ghana

CRI-1RRI 1989 169 19

TOTAL = 555

1/ Plant Genetic Resources Unit, Crops Rasearch
Institute, PO Box 7, Bunso, Ghana

FAO/IBPGR Plant Genetic Resources Nows letter, 72:41-42
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Table 2. Some accessions from Ghana resistance to some of the major insect pests ot
having insect resistance rlce. Table 2 shows a list of thase accessions.
EXTENT OF GENETIC EROSION
Accession Species/variety Insect resistance
No. The greater adaptabllity of O. sativa with
- i“s superlor yield has contributed to a regression
of 0. plaberrima in most rice fields. The
100937 0. punctate bph, zlh, ystb characteristiz of easy shattering of O.
101408 0. punctata bph, zlh glaberrimaz has also made it a less-preferred
1014069 0. punctats bph, zth cultigen. In fact, {t is removed as a weed by
101439 0. punctata bph, zlh, ystb, gth some farmers whenever they find it mixed with
1ar4h Mani Coyo » Goali glh their Q. sativa crop. Wild O. longistaminata and
16749 Mango gth Q. barthil are also scen as troublesome weed:s on
rarsi Urelia glh Ghanajan rice farms. The natural habitats of
1a/%% Kobii -Kamo glh these wild specles are fast disappearing as a
14756 Bawku Hod oth result of human pressures on virgin swampy
16798 Hevino gth lands, and recent devastation of the natural
14759 Mo Kokoo gih vegetation by obush fires arlsing from the
1470l Mo Tuntur glh careless use of fire ln fatin clearing. There are
14762 Mani Coyo 9lh stlll snme areas, especlally in the west of the
- - e country, where much of the germplasm has not
Abbraviations:  bph, brown plonthopper  (Nilaparvata been collected and efforts should therefore be
lugens); 9lh, groen leathoppar (Nephotettix made to ecollect in these regions.
virescevs); zlh, zigeag teathepper (Recilia Rice germplasm  from Ghana can be
dorzalis);  yitb,  yellow stem borer  (Scirpophaga obtained from the following addresses:
incortulasy)
From: Heinrichs, E.A., Medrano, F.G. and Rapusas, The Officer in Charge,
H.R. 198%,  Genetic Lvaluotion for Insect Resistance Plant Genetic Resources Unit,
in_Rico. International Rice Research Institute, Los Crops Research Institute,
Bafios, Philippines. P.O. Box 7,
Bunsn E/R,
Ghana
of drought and water logging, especially in the The Dean,
low swampy areas where rivers overflow their Faculty of Agriculture,
banks during the rainy season, University of Ghana,
IRRI received 43 accessions froom Ghana by Legon

1985 and some have been found to  have Ghana


http:cil)9_ph.qa

— 43 -

Augmenting Ghana's
plant genetic resources

Forgon K. Ayensu 1/

Nevs cultivars are now beginning to replace
the uld landraces which evolved over centuries
of domestication in Ghanaian villages. Bush
fires, droughts, nvergrazlng, construction of new
reads and bulldings, and overpopulatiocn are
destroying the old habitats, especially those of
rice, sorghum, cowpea, pigeonpea, eggplant,
pearl millet, okra. cassava, yuin, Bambara
groundnut and African yam bean.

The Plant Genetic Resources Unit (PGRU)
holds the gerrplasm collection of Ghana's Crops
Research Institute. The general oblectives of
the PGRU are to collect, evaluate, malintain,
document, conserve ard distribute Ghana's vast

tut the Unit is gradually
present and future crop
improvement due to the support and close
collaboration of the International Board for
Plant Genetic Resource: (IBPGR).

PGRU 15 a partner in the worldwide network
of{ nentres working to conserve genetic resources
in close cooperation with IBPGR. In 1981/82, in
collaboration with IBPGR and the Department of
Plant Biology, University of SBIrmingham, UK,
PGRU fielded collecting missiors in Benin, Teogo
and Ghana for eggplant, okra and cucurbits. The
status of the germplasm at the end of 19R6 at
PGRU is given in Table 1.

Duplicates of the germplasmn of okra,
groundnut, cowpea, plgeon pea and cggplant are
at Institut Frang¢ais de Recherche Scientifique
pour le Développement en Cooperaticn
(ORSTOM), Abljan; The University of Ghana;
International Institute for Tropical Agrlculture
(IITA), Nigeria; Institute for Horticultural Flant
' 2eding (IVT), Wageningen und the International
Crops Research Institute for the Semi—Arid
Tropics (ICRISAT), India. All the germplasm
currently at the Unit Is belng maintalned and
conserved in IBPGR-supplied deep freezers and

germplasm resources,
becoming & base for

Table |. Number of accessions in the colloctions of the PGRU, December, 1986

Location Rice  Sorghum Pigeon Cowpea Bambara Lima French Egg- Yam
pea groundnut bean beans plant bean

Ghana 237 61 154 373 154 47 14 5

Togo 85

Bonin 40

Colombia - 94

CIAT
Locatiun Ground- Velvet Sword Maize Cucurbits Cassava Yam Okra
nut bean bean

Ghana 40 1N 9 29 32 90 219 46

Togo 3 4

Banin 2 |

1/ Plant Genetic HKesourcas Unit, Crops Research

Institute, PO Box 7, Bunso, Ghana

FAO/1BPGR Plant Ganetic Rescurces Nows lettor, 712:43-44
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chest freezers, at A seed molsture lavel of 5-7%
at a temperature of about -20°C in sealed,
laminated aluminium foll packets.

PGRU also deals with vegetatively
propagated species, especially frujt trees and
other economic plants. These collections are
maintained as field genebanks In the form of
orchards and Introeduction gardens. Among the
list of collections are white sapote, sapodilla,
Jaboticava, pawpaw, avocado, guava, citrus,
simaruba, black pepper, eucalyptus, Australian
nut, cashew nut, calabash nutimmegs, carambola,
tallow tree, Brazil nut, monkey podnut, tea,

coffee and yellow mombin. A fleld genebank is
also being maintalned in the foria of an
arboretum, to hold collections of indigenous
timber and medicinal trees.

THE FUTUR

1y}

Specific and general collecting missions into
reglons  of genetic  diversity’ need to be
undertaken in pricrity arenas in the near future.
Characterization and evaluation of germplasm at
selected locations and regeneration In areas of
adaptation wlili be valuable In the fight for
genetic conzervation and utilization of Ghana's
plant genetic resources.

Collecting maize
in southwest Nigeria

0.5.A. Aromose Yand J.A. Alake L/

A misslon to survey and collect malze
cultivars from southwest Nigerla was made as
part of a germplasm-evaluation programme
initiated at the University of Benin, Nigeria to
serve as a nucleus for crop improvement In the
region.

Bendel State covers an area of 24,000 kmZ,
on low-lylng coastland with some highlands
towards the north. The climate 1is tropical.
Malize is one of the staple cereal crops and is
also used for animal nutrition.

The region was divided into five
geographical areas for exploration. These were
Bendel North, Bendel East, Bendel Central,
Bendel South and Bendel Delta. Collections
were made from farm stores, fields, markets and
agricultural institutes using IBPGR guldelines.

A pgreat deal of genetic variabllity was
observed in ear length, ear diameter, geeds per

1/ Department of Biological Sciences, University of
Benin, PMB 1154, Bonin City, Nigeria

FAO/IBPGR Plant Genetic Resources Newsletter, 72:44

ear, colour and race of corn. Flint corn was the
most  abundant race and was found in all
geographical areas of the region (Table 1). Flint
maize kernels possess good storage and
germination qualities. Most of the malze In this
region is produced on small farms where therc
are Inadequate storage facilities.

Another notable observation in this
collectlon was the preference for white
endosperm  corn in Bendel Central. All the
accessions found In Benin City and its environs
had white endosperm. In the other centres both
white and yellow maize were found In different
proportions.

Table |. Number of maize sccessions obtair.ad from
different regions of southwest Nigeria

Region Flint Dent Pop Floury
Nor th 3 2 2 -
East 3 ! - }
Contral 3 - 3 |
South 3 | - |
Dolta 3 t } -
TotAL 15 5 6 3
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More news about crops

NEWS FROM US-CAC MEETINGS

The United States Department of Agriculture's
Crop Advisory Committees (CAC) have held a
series of meeting:.

In May., 1987 the Sugar CAC decided that nll
Saccharum and related speci=s, along with
intergeneric hybrids, should be Included in the
world collection at  Miami, and the whole
collection duplicated In the world coilection in
India. Saccharnim officinarum has been
intercrossed and preserved as true sced in the US
National Seed Storage lLaboratery (NSSL).
Sugarcane seed can te maintained in lHquid
nitrogen with little decrease in viability., A
taxonomic evaluation is belng made of the world
collection with data from up o 220 characters.
Isozyme analysis to identify clones in the
collection is also proposed and the two together
should elimlnate any misclassifications.

The Peanut (Arachis) CAC in July, 1987 heard
that all peanut germplasr registered with Crop
Sclence {5 to be included in the working
collection, and that collecting is being organized
in China. The wild peanut germplasm collection
is to move to Experiment in Georgla.

In July, 1987 the Barley CAC decided to
assemble a list of all barley genetic stock
collections in the USA, with a person appointed
as supervisor. Seed (rom the collections will be
dupllcated at NGSL for long. term storage.

IRRI's NEW DIRECTOR GENERAIL

Dr. Klaus Lampe succeeded Dr. M.S.
Swaminathan as Director General of the
International Rice Research lastitute (IRRI) In
ea 'y 1988,

Lampe was senior advisor to the German Agency
for Technlcal Cooperation (GTZ) in Eschborn,
FRG. He was head of GTZ's Department of
Agriculture, Health and Rural Development from
1975 to 1986. Previously, Lampe was head of
the Agriculture Section of FRG's Federal
Ministry for Economic Cooperation (BMZ) and of
the Agriculture Department, Federal Agency for
Economic Cooperation (BFE).

Lampe has served on the Board. of Trustees of
several international research centres: the
CGIAR International Institute of Tropical

Agriculture (IITA) In Nigeria; the Asian
Vegetable Research and Development Center
(AVRDC) In Talwan, China and also the
International Centre for Integrated Mountain
Development (ICIMOD) in Nepal. He has served
on the Board of the CGIAR Internatioral Crops
Research Institute for the Serni-Arid Tropics
(ICRISAT) in India, and was on the task force
that established the CGIAR International Service
for Nationa! Agricultural Research (ISNAR).

CAB INTERNATIONAL MOVES

Cornmonwealth Agricultural Bureaux
International i{s moving In stages into new
premises. The new address is: CAB
International, Wallingford, Oxon OX10 8DE, UK,
phone (0491) 3211), Telex 847964 COMAGG G.
A newsletter is published monthly that often
contains  i{tems dealing with plant genetic
resources.

NEW LEGUMIE IN SOUTH_AMERICA

A new pasture legume suited to the harsh soils
and climatic conditlons of the Colombian
savannahs, called Centrorema acutifolium is
being released by the Instituto Columbiano
Agropecuario (1CA). A second legume will be
relecased in 3 years. C. acutifolium was
collecled in 1979 by CIAT and ICA scientists in a
forested savannah in eastern Colombia, growing
well, between sea level and 1,400 metres. After
tests  throughout Latin America {t Is being
released with a recommendation that 1t is grown
with the bunch grass Andropogon gayanus, a
combination that has produced anlmul weight
galns up to 40% over grass alone (CIAT
International, July, 1987, Vol. 6, No. 1, pp. 3-5).

SHOOTING GENES INTO PI.LANT CELLS

There is as yet no really suitable techniqus for
penetle engineering of monocots. A research
team in Coruell University has begun shooting
genes into recipient cells. A particle gun uses
gunpowder to fire 4 x 1073 mm diameter
tungsten microparticles into Alllum epldermal
cells. The cells remain viable. The DNA was a
plasinid carrying a chloramphenicol acetyl
transferase gene flanked by plant promoter and
ternialnation sequences. Transformation
frequencles of 23-41% were observed, far higher
than from other techniques. (Trands  in
Biotechnology, july, 1987, Vol. 5, p. 181.)
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INTER-AMERICAN CONFERENCE OF
MIN/STERS OF AGRICULTURE

The 9th 'nter-American Conference of Ministers
of sgricalture, 31 August-2 September, 1987
made some specific recommendations relating to
the CGIAR Centers. These are reproduced, in
the original wording, below.

"HAVING SEEN:

The working documents presented as general
background Information for the Conference,
particularly the one relating to technological
innovation and agricultural development.

"CONSIDERING:

The important contributions that the
international centers for agricultural research of
the Consultative Group on International
Agricultural Research (CGIAR) and other
international recsearch centers of the reglon have
made to the agricultural development of the
reglon.

The contiming nzed for International support at
the reglonal level, particularly in view of the
budgetary resulting from the
financial crisis which confronts ths majority of
the countries.

constraints

The natural compiernentarity that exists
between the activities of the international
centers, an‘s rescarch and technology transfer

efforts at the national lever; and

The advisability of achieving greater integration
of national and international activities and of
better exploiting the comparative advantages of
all the institutions involved.”

"RECOMMENDS:

1. To the governments of latin America and
the Caribbean, that, recognizing the contribution
of the international agricultural research system
to the agricultural development of the rurion,
they {implement policies and action aimed at
making better use of this system for the benefit
of their agricultural production.

2. To the Consultative Group on International
Agricultural Research and other international
research centers of the region, that they
endeavour to rnaintain  budget support for
research activities related to the problems
confronting, the countries of Latin America and
the Caribbean.

3. That the International rescarch cénters
connected with the region review their working
priorities, taking into account the techuclogical
requirements of the different subreglons, in
particular problems relating to the troplcs,
Andean highland crops, rain--fed agriculture and
the management of phytogenetic resources, as
well as examlning thelr future role In
blotechnology and the feasibility of inviting
certain natlonal systems to assume responsibility
for some of the activities presently being carrled
out by thee centers

4. That the organizations of the
inter- American system, especially the IDB and
HCA, through their participation in the CGIAR
and their joint activitles with the International
centers belonging to the system, promote
greater and mo-e effective participation by the
region in gulding the activities of the
Consultative Group."
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Publications

THE SEPTORIA DISEASES OF WHEAT:
CONCEPTS AND ME{THODS OF
DISEASE MANAGEMENT

Z. Eyal, A.L. Scharen, J.M. Prescott
and 14, van Ginkel

1987. 1SBN 968-6127-06-221. 21.5%x28 cm. 45
pages. 20 colour plates. Softcover. Available in
English and Spaulsh. Developed countries
$15.00; less-developed countries $5.00

Published by CIMMYT, Mexlco

Thls manual summarlzes the rcre pertinent
sclentific repourts on managing the two rnajor
Septorla pathogens, and !5 Intended for wheat
scientists who are unfamillar with the diseases.
Toples include the blology of the fung’, infection

process, collectlon and handling of Infected
meteriai, Isolation and malntenance of the fungi,
Inoculum production, artificlal inoculation,
disease assessment, epldemlology, pathogen

speclalizotion, breeding fer  reslstance, and
means of cultural and chemical controi. Each
tople 15 followed by a recomnmendation of the
most  effective techniques or  approaches.
Twenty colour plates of the pathogens at
different stages of development and of
symptoms produced by the diseases are include.

CASSAVA BREEDING:
A MULTIDISCIPLINARY REVIEW

1987. ISBN B48-9206-68-6. 1522 cru. 312 pages.
Softcover
Published by CIAT, Colombia

This proceedings of a workshop held in the
Philipplnes In 1985 contalns & number ¢f papers
of Interest to plant genetic resources, including:
Cassava germplasm resources, by Clair H.
Hershey; Relationshlps between EMBRAPA
(Brazil) and international research centers in
cassava breeding and germplasm exchange, by
Rul Amerlco Mendes; Natlonal programs und
Internatlonal  centers: developing an  optimal
working relatlonship in breedlug
recearch In  Afvica, by Marikis N. Alverez;
Recent advances in  cassava genetics and
cytagenetics, by Krishna Bhat V. Bal;
Nontraditional techniques for gencetlc
Improvement of cassava, by W.M. Roca, L.
Szabados, J. Narvaez and J. Jaynes; Waorkshop
conclusion and recommendations, by Clair H.
Hershey and Kazuo Kawano.

cassava

Roca et al.'s paper i{s an account of how the new
genetlic  manipulation technologles can  ald
traditlonal cassava conservatlon and breeding by
allow’ng  more rapld recovery of sexual
recomoinants and by  exploiting or creating
further genectic variability. A  number of
concluslons and recommendations are mads. In
partlcular there Is an {nteresting comruentary on
the coinplementary roles of the International
Agricultural Research Centers and national
programmes.

AGRICULTURAL ENVIRONMENTS:
CHARACTERIZATION, CLASSIFICATION
AND MAPPING

1987. ISBN 085--1985-82-3. 19x24cm. 335 pages.
Hardback. Includes 2 maps
Published by Commonwealth
Bureaux International, UK

Agricultural

This Is an account of a CGIAR Inter-Centar
workshop held in Rome In April, 1986 on
agro-ecologlcal characterization, classification
and mapplng. The workshop almed at promoting
ar exchange of idecas on ways of characterizing
environments a5 a means of assisting the
Centers' work on crops. The book provides a
comprehenslve study of current developments.
Below are sorne titles of papers of particular
interest:

Address on  behalf of the International
sgriculturai Research Centres (J.T. Willlams,
IBPGR)

Objectives, needs and actlvities in
agro—ecolopical _characterization, classification
and __mapplng. Objectives, expectations and
needs of the International Agricuitural Research
Centres (H.C. Herris and W. Goebel, ICARDA).
AL n-ccological characterization, classification
anc_ mapplng. Different approaches by the
Intern. lonal Agricultural Research Centers (R.
Brinkman, Wageningen). Agro-ecological
characterization in the work of the International
Board for Plant Genetic Resources (J.T.
Esquinas- Alcazar, then IBPGR). Nature, sources
and quality of data. Current avallability and
deficiencies In data relevant to agro- ecological
studies in the geographic area covered by the
IARCs (P.G. Jones, CIAT). Relatirg production
and nvironment: the international nursery
networks (D, Mulltze. R. Malhotra and P.
Goldsworthy, {CARDA). Quantitative land
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evaluation for agro--ecological characterization
(H. van Keulen et al. (Cent'r for World Food
Studles, Wageningen). Crop geography for
agro-ecological charactarization in Sumatra and
Costa Rica (U. Scholz, Giessen).

NEW FRONTIERS IN BREEDING RESEARCHES

1986 A4. 931 pages. Softcover. 3US 28.00
(including surface mall postage). Edited by
Banpot Napompeth an Suranant Subhadrabandhu
Published by the Faculty of Agriculture
Kasctsart University, Bangkok, Thaiiand

This Is the proceedings of the Fifth International
Society for the Advancement of Breeding
Researchies In  Aslia and Oceania (SABRAO)
Congress held in Bangkok, Thailand, during
November, 1985. The publication embodies 93
papers from iInvited guest speakers and scientists
covering various aspects of breeding research,
genctics and related disciplines. Main toplcs
covered In the volume are:

genetic engineering and biotechnology:

genetlc Improvement of rice;

malize genetics and Improvement;

genetic improvement of graln legumes and

oilseed crops;

genetic lmprovement of plantation crops;

crop genetic resources and improvement;

genetics and breeding for resistance;

research on soyabean rust; and

animal genetic resources and improvement.

INTERNATIONAL SYMPOSiUM ON
CONSERVATION OF GENETIC RESQURCES
OF AROMATIC AND MEDICINAL. PLANTS

Editors. Miguel Mota and José¢ Baeta, Oelras,
1987

This volume reports the proceedings of the
EUCARPIA Genetic Resources Section meeting
held in Estagao Agronomica Nacicnal, Oelras,
Portugal, 9-11 May, 1984,

BIOLOGICAL DIVERSITY AND GENETIC
RESQURCES: LIFE SUPPORT SPECIES

1987. A4. 25 pages. (CSC Technical Publication
Series No. 232). Softcover

Published by the Commonwealth
Councll, l.ondon

Sclence

This Is the summary report of an International
workshop on maintenance and evaluation of life
support tpeciles In Asia and the Paclific reglon,
which was held at the National Bureau of Plant
Genetic Resources, New Delhl, India, April, 1987.

Thls reglonal workshop was organized to develop
a strategy for action to collect Information on
those specles which are critical for life-support
in  environmental extremes, e.g. drought,
desertification leading to famine, flooding,
pollution, soil toxicity and high salinity. The end
result of the 4-day workshop was a set of
recommendations. Some of these are as follows.

More Information Is
distribution, habitats, agro--climatlic
requirements, uscs and benefits, o:. well ag
sclentific utilization. Inventories of all life
support specles need to be prepared and made
available to all concerned in the reglon.

required on origin,

A few Important species with economic potential
for use as food, forage, fuel, energy, medicine
and Industrial uses for specificd stress and
emergency situations should be selected for
detailed studies.

Collection, evaluation, documentation and
catalogulng of the prioritised life support specles
need to be taken up systematically so as to
ensure their efficlenc utilization.

It was emphasized that the germplasm of various
life support species, including those which are
threatened with extinction, be conserved on a
top priority basis both through in situ and ex situ
means,

Steps need to be taken to establish a network of
life  support species between participating
countries. Countrles such as Indla might
consider establishing a national network
Involving different organizationc engaged with
life support species.

An information system for Asia and the Pacific
reglon should be developed for raore effective
llnkages and for the dissemination ol knowledge
as well as materials.

Areas of biotechnology relevant for conserving
and utiliz!:ig these life support species were
identified. The role of biosphere reserves in
every blo-climatic zone needs to be emphasized
to the raspective Governments. Biosphere
reserves rieced to be established and Information
on aspects such as population dynamics,
ethnobotany, ctc. needs to be generated.

An inventory of research scientists working on
life support species should be prepared.
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IBPGR internal reports -

GEMETIC RESOURCES OF DURUM WHEAT

(87/130) Progress report on the evaluation of
genetic resources of durum wheat, Un'versity of
California, Riverside, USA

The project ls determining whether phenotyplc
grouping of entries by multivariate analysis has
relevance to genetic commonalities so that
efficient germplasm management strategles can
be devised. Fuller details are available in
Spagnoletti, P.L. and Quaiset, C.O. 1987.
Geographical diversity for quantitative spike
characters in a world collection of durum
wheat, Crop Sci., 27: 235-241

SEED PHYSIOLOGY

(87/131) Interim report on seed physiology
investigations at Reading University, September,
1986 - September, 1987, Reading, UK

The effects of light on seced germination to
overcome dormancy and the use of ultra-dry
seed storage (below S5S% molisture content) are
being studied. Work is In progress to produce
advice on how dry the seeds of a variety of
specles can be. Results can thereafter be
extrapolated to a wider range of species.

COLOCASIA IN THAILAND

(87/132) Final report on exploration for and
collecting of Colocasia native to Thaliland,
Department of Agronomy, Kasetsart University,
Bangkok, Thalland

This project was carried out in 1982/1983. 94
accessions of Colocasia and 8 accesslons of the
related genera Alocasia and Xanthosoma have
been collected and characterized.

COLLECTING LYCOPERSI(CON IN CHILE

(R7/134) Final report on collecting
Lycopersicon in northern Chlle, Universidad de
Tarapac4a, Chile

In May, 1987 this mission obtained ecotypes that
had eluded previous expeditions. Materlal
collected included 2 samples of Solanum rickil
and 9 samples of Lycopersicon chllense. Seed
has been doposited In the penebank of the
Austral Unlversity of Chlle and the Tomato
Genetlc Stock Center Davis, California.

PHASEOLUS GERMPLASM COLLECTING

(87/138) Final report of Phaseolus germplasm
ccilecting and documentation, CIAT

This report detalls the 3 years of this
IBPGR-CIAT collaborative project to increase
the genetic variabllity of the Phaseolus world
collection. After an analysis performed at the
Genetic Resources Unit of CIAT, field
explorations were donc in selected parts of the 3
American centres of Phaseolus dlversification.
1961 new accessions were gathered for more
than 45 different Phaseolus specles. Germplasm
was obtained for the first time for 17 specles.
Seven samples of the material could be
considered as new species for that genus. The
coliecting data, as recommended by 1BPGR for
all materials collected, werc processed In a
computerized data bank made avallable to
IBPGR and CIAT. Of particular interest for
future breeding and crop evolution studies were:
the finding of wild P. vulgaris in eastern Mexico,
in Costa Rica, and in Peru (a form different
from P. aborigineus), the encounter of a new
wild ima bean In Peru, and the finding of the
ancestor of P. polyanthus in Guatemala.

COCOA AND WILD FRUITS IN BOLIVIA

(87/110) interlm __report of the collecting
mission for cacao (Theobroma) and wild tropical
fruits in Bolivia

Instituto Boliviano de 7Tecnologia Agropecuaria
conducted a mission in the Department of Beni
and La Paz during February-March 1987 and
collected 21 samples of Theobroma and 47
samples of wild fruit, including Achras spp.,
Artocarpus spp., Pisidium spp. and Spondlas spp.,
together with a selection of palms. The material
is being evaluati.i at the La Jota Experimental
Station.

VITIS GERMPLASM IN GREECE

(87/142) Final report of the project on Vitis
germplasm exploration and collecting in Greece

On the farm located at Amaroussion during the
spring of 1987, 58 varieties were planted from
the aursery into their final position. 163
varieties still remain to be planted into their
permanent  positions. Currently 293 Vitis
varieties are growing in the collectlon.
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PSOQPHOCARPIIS IN ZAIRE AND KENYA

(87/143) Report nn collecting Psophocarpus
species in Zalre and Kenya

From March to August 1987, IBPFGR funded a
project in collaboratlon with the Department of
Botany, Unlversity of Californla, Berkeley, to
collect the wild species of Psophocarpus In Zalre
and Kenya. 126 sltes were visited and seed,
herbarium specimens, soll samples, root
material, vegetative material and information on
the incidence of pests and diseases were
collected. The specles gothered were
Psophocarpus scandens, P. grandifiorus, P.
lancifolius, P. lancifolius yellow--seeded form
and P. lecomtei. The Trans-Nzola district of the
Rift Valley province of Kenya and Kinshasa, Bas
Zalire, Kiva and Shaba Provinces of Zaire were
visited. Tac report Includes climatic, geological,
ecogeographical and population information from
these regior.s,

CHARACTERIZATION IN THE SUDAN

(87/145) Raport on charcscterization of
horticultural germplasm, from the Hortieultural
Resenrch Sectlon of Gezirn Research Station,

Sudan

Muterial collected with [BPGR support during
1982-85 is now belng characterized. 13,
samples of 19 species were grown in the winter
months of the last season.

FCOD AND INDIJSTRIAL SPECIES
EFROM MESO-AMERICA

(B7/153) Progress report on  collecting of
food and Industrial  species of economle
Irnportance In  Meco- America, J. Salazar,

CATIE/IBPGR Collector, Turrialba, Costa Rlea
(In Spanish)

This report describes part of the second year of
operrtion of the CATIE/IBPGR Collector,
speclfically collectlng misslions in Honduras, El
Salvador and Mexico In August-October, 1987.

The report describes In general terms the
itlneraries of the misslons, the species
encountered and the genetic erosion occurring.
Material collected Included malze, Phaseolus,
Cucurbits, Capslcum, tomato and avocado.

COLLECTING ANDEAN CROPS

(BB/2) Fourth propress report on  the
collecting of Andean crops in the Sierra Norte of
Peru, Programa Naclonal de Cultivos Andlnos,
Peru (In Spanish)

During May, 1987, material of the following
species ‘was collected: Amaranthus caudatus,
Chenopodiun quinoa, Luplnus mutabills, Oxalis
tuberosa, Ullucus tuberosus, Tropaeolum
tuberosum, Polymnia sonchifolia, Vicin faba and
Qpuntia ficus-indica.

FORAGE COLLECTING IN ARGENTINA

(88/5) Report on forage collecting In the
Rio Negro Plateav, INTA, Rio Negro, Argentina
(In Spanish)

Followlng evpeditions in 1985 and 1986, In early
DNecember, 1987 another mission was crganized
in the eastern part of the Rio Nagro Province,
which collected 27 samples of the following 1O

specles: Poa lHgularis, P. lanuginosa,
Piptochaetium napostacnse, Stipa clarazli, S.
neaef, Elymus erianthus, Pappophorum

subbulbosum, Melica violacea ver. glabrescens,
Bromus mollis and B. aff. unioloides.

ERRATA

[t Is the Genetic Resources Unit of INIAP In
Izeuador, not Peru, that is carrylng out IBPGR
projects Nos, 86/190-192 (Newsletter No. 70:52).

Alert readers wlll have noted that the heading on
p. 43 of report No. 87/62 In Newsletter No. 71
should have read:

OILPALM COLLECTING
IN TANZANIA AND MADAGASGAR




The Editor of the Plant Genetic Resources Newsletter will be pleased to conslder reports,
notes and news from anyone working with plant genetic resources. Reports should be
llmited to approximately 1,200 words. The editor reserves the rlght to edit to meet space
llmitations.

Picase send manusceripts typed double spaced. Relevant photographs would also be greatly
appreciated but only hlgh quality black and white prints rather than colour prints or
slldes. Colour photopraphs will be reproduced in black and white, but this 1s not without a
conslderable loss of quality.

The Newsletter will also revlew salient books, scientific papers and other publications.

All coneributlons should be sent to the Editor, IBPGR, c/o FAQ, Via delle Terme di
Caracalla, 00100 Rome, litaly.

L'editcur du Bulletin des_ressources pénétiques vépdétales serait heureux d'examiner les

rapports, rotes et nouvelles émanant de quiconque s'occupe de ressources pénétiques. Les
rapports devraient se limiter 4 environ 1200 mots; l'editeur se réscrve le drolt de réduire
le texte en cas de manque de place.

Priere d'envaycr les manuscrits dactylographics en acuble interligne, accompapgnés le cas
dchéant de photographies, de prérérence sous forme de bonnes épreuves en noir et blanc
plutdt que de tirapges en couleurs ou de diapositives. Les photographies en couleurs seront
reproduites en nolr ¢t blanc, mais avec une nette perte de qualité.

Le Butletin passcra en revue les ouvrapes, communlcations scientifiques et autres
publications.

Toutes les communications dolvent étre adressées A la kédactlon du Bulletin, IBPGR, ¢/o
FAO, Via delle Terme di Caracalla, 00100 Rome, Italie.

El editor del DNoticiario de Recursos Genéticos Vepgetales consideranrdn con gusto
informes, notas y noticlas provenients de aquellas per.onas que trabajan en recursos
genéticos. Los Informes no deber&n superar las 1200 pal:bras; el editor se reservan el
derecho de adaptar los informes segun las disponibilidades de espacio.

Agradecerdmos ¢l envio de los trabajos mecanografiados a doble espacio. También
apreciaréa,ps en envio de fotografias relacionadas con la materia, que deberan ser de
buena calidad, preferlblemente en blanco y negro. l.as fotografias en color s6lo seran
reproducidas en blanco y negro, pero con una apreciable pérdida de calidad.

El Noticlarlo también har4 revisiones de libros, trabajos clentificos y otras publicationes.

Todas las contribucicnes deban ser enviadas a ¢l editor, IBPGR, ¢/o FAO, Via delle Terme
di Caracalla, 00100 Roma, Italia.
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