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Nikolai Ivanovich Vavilov
 
1887-1943
 
a memoir
 

0.1i. 

For a number of crops the geographic 

centres of geretic diversity have become clearly 

identified, with the practical significance 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 audience the discovery of geographical 

centres of genetic diversity, at the Fifth 

International Congress of Genetics of Berlin, 

1927, 60 years ago. 

In this paper he gave two reasons for his 

interest in exploring the sources of diversity. lie 

had discovered parallel series 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 explorat!ons 

resulted in the discovery of an unexpected 

wealth of genetic diversity. He realized that 

there were great ,.ntapped reservoirs of raw 

materials for an unprecedented effort in plant 

breeding which would enormously enhance the 

producti'ity of his country. 

These were his incentives, as set out in 

many of his publications. However, motivating 

and directing his endeavour was his passionate 

drive to identify and explore systems. oi general 

principles. This led to the identification of the 

'homologous series', to the discovery and 

extensive stud7 of the geographical centres of 

genetic divcrsity, 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 VavUov 

used to ask scientists he met '"What is your 

philosophy?" 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 'philosophy', expressed in the law 

of homologous series, which was his undoing at 

I/ CSIRO Division of Plant Industry, PO Box 1600, 

Canberra City, ACT 2601, Ausiralia 
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the hands of his adversary, Lysenko. "Variation", 

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 preordained by 

the genetic system rather than resulting from 

the interaction between organism and 

environment. In fact, it conformed neither with 

Darwinism nor with Lysenik&% -- and official 

Soviet - dogmatic Lamarckism. 

Vavllov's theories failed to make an impact; 

in the era of neo-Darwinlsm they v.%re ignored. 

But his observation on geographic centres of 

genetic diversity and his achievement in 

assembling, maintaining and studying large plant 

collections representing the genetic diversity of 

crops, attracted great interest and attention. 

But for many years 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 Expedition to South America in 1939, 

led. like many expeditions of later years. by J.O. 

Hawkes. The inspiration came from the 

discovery by Vavllov and Bukasov of many until 

then unknown potato species of great practical 

importance. 

Vavilov's works became widely known. They 

stimulated plant breeders and geneticists to 

establish and study collectlo.s of their own 

crops. A.E. Watkins was assembling a collection 

of wheat at the Cambridge Plant Breeding 

Institute, and I started on. in New Zealand in 

1929, based on material I brought from 

Cambridge. Anxious to learn from the guiding 

spirit. I visited the Soviet Union in 1935, mainly 

to meet Vavllov. He was welcoming and most 

generous with his time and his ideas - I was able 

to spend nearly all of my 6 or 7 days in 

Leningrad with him, either at the Institute or 

visiting research stations. He was of middle 

heIght, broad-shouldered, very dark, an 

impressive but not obtrusive personality. 

unhurried yet very active mentally and 

physically - one of his constant phrases was 

"Let's go - life is s.hort." He told me he never 

slept more than 2 hours; when he dropped me at 

my hotel late in the eveninE, he usually had an 

armful of journals to look through during the 

night.
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Vavi Iov and Bukasov on the potato colection,
 
near Leningrad, August 1935 (photo by O.H. Frankel)
 

There are many accounts of Vavilov's 
endurance and immense working capacity in his 
expeditions, the record of his coll 'lons stillis 
without parallel. Equally astonishing is his 
iterary output and the breadth and depth of his 
publications, as Is evident from tho selected 
writings published in English in Chrontca 
Botarlca. 1949-50. Aniong his books was a 
broadly bared textbook of plant breeding, 
Including a world-wide survey of plant breeding 
achievements. A list distributed at ti-e XVthi 
International Congress of Genetics, Moscow 
1978. contained S78 titles of pablication. vritten 
or inspired by Vavllov. 

As director of the Institute or Plant Industry 
and President of the Lenin Academy of 
Agricultural Science he had enormous power and 
influence. Yet his achievement In establishing a 
network of over 400 research institutes and 
experiment sttlons covering the entire Soviet 
Union ,s astonLhing. lie describes previous plant 
breeding v.:srk as unco-ordinated and haphazard. 
His inslitutes, located In different climatic 
regions, were to evaluate the vast collections 
which were being assembled, and to develop 
cultivars for the different regions excelling in 

yield, disease resistance, and quality, based on 
b~ochemical characteristics. I find It hard to 
beil.ve that Vavllev or his Institute closely 
directed such a far-flung empire. At least I saw 
no evidence of a bureaucratic establishment at 
his Institute. Rather, It seern- he guided the 

general trends and knew many of the people and 
provided leadership and Inspiration. He 
generated intense loyalty. Leonid Brezhnew 
recalled that the curator of the rice collection 
preserved the stored grain throughout the siege 
of Leningrad and the terrible famine it caused, 
though knowing that the vitality of the seed had 
fatally declined. She and many others died of 
hunger. 

One hundred years after his birth and 45 
after his death. Vavllov remains a giant in the 
field of the genetic diversity of plants used by 
man. lie discoverod its mplitude and 
geographical distribut on. He emphasized its 
connection with the e':olution of civilization. He 
stressed Its enormous significance for the 
continuing survival and welfare of matkid. He 
amassed large and representative collections and 
initiated their evaluation and exploitation. lie 
auvocated an internatonal co-operative effort 
in all these activities. That he overstated in 
some of his generalizations was soon obvious, as 
In his Identification of centres of diversity with 
centres of the origin of crops. As J.R. Harlan 
pointed out. Vavllov simply was less Interested in 
the origi:i than in the diversification of crop 

plants. 

Vavilov i; generally regarded as the founder 
of the scientific approach to genetic resources. 
It is with gratitude for his founding achievement 
that Erna Bonnet and I dedicated to him the first 
book on genetic resources In the current era. 
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N.I. Vavilov
 
the man and his work
 

J.G. Hawkes Y' 

In this brief paper 2_ I cannot hope to cover 
all the many facets of Vavllov's Interests a-d 
specialities, but only to present a brief sketch of 
the major aspects of his work and personality. 
Vavilov was probably the n cst. distinguished 
plant breeder, agro-ecologist and applied 
geneticist of his generation. I had t'.e privilege 
of knowing him personally, and was extremely 
impressed by his scientific and personal 
qualities, as was eieryone else who knew him. I 
will come back to this later, but first, it will be 
useful to set out some 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. Ldia 
was a microhiologist who died young and 
Alek-sandra was a physician. Vavilov married 
Elena lvanovna Barlina, a research scientist in 
the Institute of Plant Industry who monographed 
the wild and cultivated lentils. They had two 
sons, Oleg and Yuri. C)leg. an outstanding 
plysicist rnd enthusiastic alpinist, died in an 
accident whilst climbing in the Caucasus. Yurl 
was also a physicist and is still living, 

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

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

I/ University of Birminpha", P0 Box 56, Birmingham, 
UK 

2/ Paper given at a meting on 26 November, 1987 to 
celebrate tho centenary of the birth of N.I. Vavilov 

organized by the Linnean Society and the Institute of 
Archaeology, London 
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genetics and plant breeding. He also vi4 ted 
Vilmorin in Paris and Haeckel in Germany. 

Hi MSc degree was taken in the Petrovskv 
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 his 20-year period as Director, up to 
1940, Vavilov pioneered new approaches to the 
breeding, origin and phylogeny of cultivated 
plants, llnklng together the disciplines of plant 
geography, cytology, genetics, taxonomy. 
biochemistry and archaeology in these studies. 
fie was also a practical breeder and field worker 
- facts that are often ove'looked by the outside 
world, which generally thinks of hin as a 
theoretician rather than a man devoted to 
improving agricultural production In the USSR. 
Perhaps to scientists at large his reputation was 
based more than anything else on his theories of 
agricultural origins and plant domestication, 
together with innovatory ideas on what we now 
call 'genetic resources'. 

WAnhat seems to us so obvious today, namely, 
that Li order to breed higher yielding, 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 Vavllov's mind quite early in 

his career, from collecting expeditions when he 
was still 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 

region, where he found the highly resistant 
wheat species Triticum timopheevil. as well as 
other primitive 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 
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of his working life. Thus in 1916 he collected in 
northern Iran and the Parnirs, where he studied 
the cereals, finding amongst other variants 

ligule-less mutants, 

In 1917-21 on various occasions he sttdled 
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 aid Uzbekistan, while in 
1926 he visited and collected in many 
Mediterranean countries. In 1927 Vavilov 
travelled and collected in Italy. Abyssinia 
(Ethiopia) and Erltrea, concentrating again oi. 
the cereals of those regions. 1929 marked a long 
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 1933 
to the New World, making extensive collections 
in Cuba. YucatAn, Peri. Bolivia. Argentina. 
Uruguay. Trinidad and Puerto Rico. 

These, of course, were his own expeditions. 
but he promoted others undertaken by his 

dLrtinguished colleagues, such as Juzepczuk and 
Bukasov to Mexico and South Anerica. and 
Zhukovskv to Turkey. The results of these and 
other expeditious were presented in detailed 
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 detailed monographs on 

the taxonomy and breeding value of the plants 
collected, written by Vavilov and his colleagues, 

According to Zhukovsky there were at one 
time some 250,000 collections at Leningrad and 
at the more than 400 research Institutes and 
experimental stations under hils control. This 
was a gargantuan task for one man but Vavilov 
wes a 'larger than life' personality and as 
Harland and Darlington (1945) said "wherever he 
went he took sunshine and courage, approaching 

his problems In a spirit of youthful inquiry and 
optimism". Ills energy was immense since at the 

Leningrad headquarters and all tire subsidiary 
stations already mentioned he is said to have had 
a staff of some 20,000 people under his control. 

Vavilov's theoretical concepts were for 
cultivated plants a ctep or two forward from 
Darwin and de Candolle. Thus, he believed that 
the area of the world where the greatest 
diversity of a crop was found was where it had 
first been domesticated. Such areas - and he 
established eight of them - were designated 

centres of crop origin , in each of such centres 

he found similar or homologous variation in 
several crops, developing these observation! Into 
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 criticisms have bsen directed 
against Vavilov's Gene Centre theories, 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 
multidisciplinary studies on crop plants, and 

these have been of immense value to plant 

breeders. 

Vavilov also distinguished 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 exltinr crops, gradually taking 
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 
thern. Mangelsdorf (1953) described Vavtlov'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 

o tiis OwV4 enthtsiastic nature and expansive 

personality. Nevertheless, we can hardly fail to 
be astounded by tie creativity of his mind and 
his breadth of vision. 

Perhaps enough has been said of his work for 
us to formulate an Idea of Vavllov as a man. 
"Those who knew him well describe him as a 
thir, sot man of above averaf,e height, with a 
genial personality and an ability to inspire his 
colleagues with his own knowledge, energy and 
enthusiasm, lie had "a mind that never slept and 

a body which for Its capacity for enduring 
physical hardships ca.i seldom have been 

matched", as S.C. Harland described him. 
I. myself, was fortunate enough to have 

known him in 1938. when I visited his Institute to 
study the potato work of S.M. Bukasov. 

Vavilov's boundless energy, friendliness and 
charisma made a lasting impression on me as a
 
raw postgraduate student. In fact. I was treated
 
by him as an equal and deferred to as If I were a
 
learned colleague of his own age. I was invited
 
to lunch or dnner at all three of his houses (at
 

Leningrad. Moscow and the experimen. station 
at Pushkin), taken as a personal guest to ihe 

opera, with seats In the front row of the circle, 

and personally shown round his Institute and 
research stations, both In 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 time of my visit I suggested to Vavllov that 
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he should fight Lysenko by argument and 
retaliation. HIs- innocent reply N .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; Pavlovskii (1966) 
records it as 26 January. 1943, while Leppik 
(1969) almost coincides, with 6 January. 1943. 
Pavlovskil's date seenis to be more likely than 
any others. 

Let us not end, however, on this tragic note, 
but renind ourselves that as a scientist Vavilov's 
reputation stilllives, and his Influence on the 
large and important task of genetic resources 
conservation and use in plant breeding is as 
strong as eve,. Thus S.C. H-artand (1954) quotes 
Vavilov as saying: 

"The Institute cf Plant, hidustry has 
organized some seventy expeditions to 
various parts of the world. The objectc . . 
were, briefly, to collect practica ly every 
variety of economic plant which might be of 
use to the USSR, and to study the d'xersity 
of varieties of cultivated plants by 

SEI.ECT'. REFEF4EIl(:ES 
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employing the methods of the taxonomist, 
cytologist, and biochemist. In understanding 
this work we have been prompted by the 
actual needs of plant breeding, which 
Involves some of the most pressing practical 
probleins in our large scale asriculture ... It 
was necessary to master exhaustively the 
whole initial varietal potentialities of the 
world as well as to learn about the nearest 
wild relatives of our useful plants." 

That this activity is till under way, 

throughout the world in nearly e'lery country, 
and that geneticists. ewvironmental 
archaeologists, agronomists, r-rop plant 
taxonomists and breeders still benefit from and 
constantly refer to Vavilov's work and ideas is 
clear evidence of his genius. 

Vavilov received many honours during his 
lifetime, including the Presidency of the Lenin 

Academy of Sciences. lie was also elected a 
Foreign Member of the Royal Society in 1942 
and a member of the USSR Academy of 
Sciences. It is fitting that we are able to pay 
tribute to a great scientist and a great 
personality, whom not only the USSR but all the 

world regards with pride and admiration. 
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Vavilov's centres of diversity and the
 
conservation of genetic resources
 

J.T. Williams Z" 

The centres of diversity which Academician 
Vavilov described were not discreet but 
overlapped for a number of crops. They were 
regions which have concentrations of variation 
assessed in terms of recognizable botanical 
varieties and races. 

Vavilov attempted to describe, in broad 
terms. agro-ecotypes based cu 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 hardizies:;. response to 
drought. edaplic differences, incidence of 
diseases, cultivation priorities including 
hat-vesting methods; mostly characters not 
couintenanced by taxonomists. In fact, for wheat 
and flax lie used 29 characters. Vavilov recorded 
data at tile collection site anld after repgeate 
grow-outs under different conditions. lence 
whether 
 or no' lhe w 'ot.e about 
genotype/environiment interaction, lie opted 
towards heritable charact.tristics that 
characterize the ger.otyl,e. 

It is salien: to quote V'avllov's own words 
"Thus we arrives at an ecologlcal classification 
of cultivated plants and a differentiation of the 
si ecles not only according to the usual 
morphological features, but also according to a 
complex of properties, which to a considerable 

extent, Includes the physiological and biological 
characteristics most intimately connected 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 tile ecotype. In fact, he was i:J 
contact with scientists de%,eloping the concept, 

even some 
 of the erly thinking leading to the 
concept of 'demes'. lie was well aware of the 
work of Turesson and Gregor. toi quoted the 

former's definition of an ecotype as "a group of 


pap,o -1 0i:n at a wxn.Iin on 26 NouombeF, 

1987 to celeb,ate the cert, nar y of the bil rh of N. I. 

Vav Iov. The rs..,tinq wa; orqanizod by the Linnean 
Society and the In titute of Archa.elogy, London 

2/ Director, IBPGR, c/u FAO, Via dIlie le, me di 
Caracalla, 00100 Rcnvcn,Italy 
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plants from within a species which share an 
adaptation to a definite set of climatic 
conditions or a type of habitat within a certain 
climatic region". Vavilov's concept of an 
agro-ecotype thus embodied similar views of 
botanists. Secondly, his voracious reading had 
brought hirn into contact with early work on 
agricultural ecology and he was in the latter 
days much ifluenced by Azzi of Italy. 

Yet another factor was inherent to the work 
of Vavilov, tile concept of inte-nationality, in) 
the sense not of inan but of utilization of plants. 
li his words in talking about cross breeding he 
stre..sed "the successes of selection on a global 
scale have been determined t, a corsiderablc 
extent by the international character of the 
process".
 

So Vavilov set the scene 
for the exploration 
and use of genetic resources, tile essential 
building blocks for plant breeding. To synthesize 
his achievements toi this area he laid down basic 
agro--ecologiceal principles. When, In tile New 
Systematlcs in 1940 edited by Huxley. Vavilov 
described his 95 agro-ecological regions based on 
large territories characterized by climatic, soil 
and broad ecogeographical conditions (and 
described agro-ecologlcal territories which were 
smaller) tile four,dation was laid for genetic 
resources exploration and sampling. Nonetheless 
this exploration was not to gather momentum 

until 2 or 3 decades later. 
In tile early days of genetics it was logical
 

for Vavllov 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 species and centres of diversity as work
 
accelerated 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 andresulted in) tile concept of gene centres. Much of 

the writings by Dlarlington onl this subject In the 
1940s and 1950s are probably still valid. It has 
become abundantly clear that the genetic 
resources of much wider areas than those of the 
primary centres of agriculture following 

expansion of agriculture and -rops to cover vast 
tracts of the earth, are Indeed rich areas for 
exploration for useful material. These wider 

areas are not by any means all iii developing 
countries. The European landraces of cereals 
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have been the basis for most development of 
wheat and barley varieties for decades. 

I need to say a few words about the genetic 

rescurces collection and conservation campaign 

that started in the 1960s. Unt.l that time, 

breeders, just like Vavilov, could travsl to find 

the primitive forms they required for breeding 

and great gains were to be made In crossing 

diverse forms from diverse geographical areas, 

The much-needed and greatly accelerating 

modernization of agriculture, resulting in the 

loss of primitive forms, made scientists 

rf',':ognlze and press for collection and 

conservation Also, since the materials were to 

be made- available to all who could use thern. it 

was a truly international imperative to establish 

a prograninie So salvage the evolutionary 

products of inan's doniosth ates. These ,roducts 

were the landraces (and other primitive 

cultivars) which iad for Ion, periods been 

asociated with traditional smnall-frcale peasant 

farming and selection, whirh had not been 

directed by modern ailt.; and techniques. After 

many discussions the Internalional Board for 

Plant Genetic Resourcc.L was created ii 117*t by 

the Consultative Groni. on Interlnlil tiiTal 

Agricultural Research t, take on1 this 

international task and to see that a gl :bal 

system developed whilc: wculd hllusband these 

resources through collect ion. co,,servat oi aid 

training of scientists and ee th ,, the resource-s 

are described And used. V , I once de:.-ribed 

Tlls as , dauniting task, I never realized how 

dauntng it would be ard despite over a decade 

of work world, wide, much remains to be done. 

I would like to summnarize in general the 

achievements, to identify the constraints and 

point out a few area:; of scientific thinking that I 

feel require re- thought. In other words, to look 

at the 'philosophy' and ideas so dear to Vavilov's 

way of thinking, 

In the first instance, IBPGR had to establish 

some priorities. With a trivial annual budget for 

s-uch a responsible tas;k and with so few 

programmes available on which to buiid, it had 

to take a two- prnged attack: one to build up 

Irstitutional and human resources capabilities 

and the other to decide what was most urgent on 

what crops in which areas. Priorities for the 

latter were firrrdy based on VavilovIan concepts 

as modified In the succeeding decades. But In 

the early 1970s genetic erosion, the loss of the 

primitive forms, was widespread for only a 

limited number of crops, such as major cereals In 

regions like the Mediterranean and Southwest 

Asia, tree fruits in limited areas of the tropics 

and a number of industrial crops. Within 5 years 

of the c:eation of IBPGR. geneti, erosion was 

becoming severe for food legumes, vegetables 

and within 10 years for numerous other crop 

groupings Including forages. 

In the first decade IBPGR put emphasis on 

salvaging genetic diversity of important staple 

crops for two reasons, one because of loss and 

two because more comprehensivc collections 
were needed for those breeders active in 
breeding new cultivars to help feed the rural 

por. For the first time (except perhaps for 

potato, maize and rice) where systematic 

collection had been Initiated, and wheat where 

large collections had been built up1 without any 

overt planning, substantial collectionis became 

ready-to-hand to breeders. 

Looking back on this period, despite urgings 

by numerous scientists, the new generation of 

germplasm botanists tool: off In their vehicles 

aid gathered materials - often without 

suff!cient regard to the ecological principles 

beloved by Vavilov and others. But It was, in 

:i,arnycases, a race against time, and the work 

ptiaI; could not have awaited long and 

painstaking planning although the data on the 

collections would have benefited. The newer 

generation of germplasmn botanists around the 

world needs ,ow to take stock and put miore 

scientific prh.ciples into their work. 

Additionally, the real threat of genetic 

erosion was to the landraces and in the 1960s 

there becane a passion for collection and 

genttic conservation of these landraces largely 

leca:.e they contain unique adaptive 

coniplcxc'.. Iwo points are relevalt. 

Firstly, it is knowni that these conlexes are 

usually broken as soon as crossing takes place 

ald so the reason for their conservation it 

ioderni Sophi!,L.:" t . ":etJtinig '!- becomr.e less 

apparent - although they are of course, vital In 

less sophisticated work such as plant 

Introduction or forage development. Could it be 

that the scientific community had become too 

imbued with the pure ecotype concept as, for 

instance, In) the translated work of Sinskaya, or 
was It just not thought through? 

Secondly, genetic coizervation has been 

based on the population sample and the 

continued maintenance of the genotypes In the 

samples, not on the search for plants with rare 

alleles. This, I believe. has been right but too 

little attention is given by scientists to the 

continued maintenance of the former and the 

literature is extremely sparse with relevant 

research.
 

These constraints and areas for re-thought 

and research have not detracted feom the 

remarkable activities which have resulted from 

the 13'PGR's initiation and stimulation. Here 

must pay tribute to the hundreds of scientists 

who have willingly cooperated and a~slsted In the 

rapid establishment of a global network of 

genetic resources centres. The number of 

centres has grown from activities In a handful of 

countries to those n more than 100 countries of 

the world. Of these, more than half have some 

form of conservation fachity and over the period 

IBPGR has sought the collaboration of over a 

third of these to form a security network of base 

collections for seed crops. So the framework for 

collection, conservation and exploitation of seed 

I 
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crop germplasm is well in place, largely because I have ranged in my comments from 
of the goodwill of the scientific community in all domesticates to minor economic species and this 
parts of the world and not least the International brings me to tle role of wild species related to 
Agricultural Research Centers of the crops. A whole new era has opened up due to the 
Consultative Group on International Agricultural enhanced importance placed on these species by 
Research. which collectively still remain the breeders, Also, these species are under threat in 
largest plant breeding concern the world has many parts of the world. Itence, ILBPG R has 
seen. charted a new direction to enconpass these so 

There are. however, numerous crops which that collections available for breeding and 
need to bo conserved vegetatively. For staple research will i)e as cornprelierEive and 
foods they a, e limited and banana is an epreesentative as possihle. These species are 
example. Most roots such as potato. cansava and more and nore useful ats breeders seek for and 
s.,,eet potato, even yams if more research is transfer single genes for particular traits. 
done. car be conserved as seed and1 only a However, there Is a paradox. Currently 
limited number of clones are needed for mO: t breeders are not fully aware of the fuller 
long..terrn genetic coilsez-vation., lowever, tothere ufse of the landraces i collectionr., We have 

are many tropical species of economic 
 use for t- careful not to skew efforts too far to wild 
which vegetative propagation and mediu term lfc cs whei other materials call be uaLed and the 
conservation in the vegetative form will be thine takeni and problems encotntered in breeding 
necessary for so.oe tine. For all of these, ight be less. 
safety will be assured with correct Il vitro I have purposely avoided describing i detail 
techniques, especially if tissues and other the programme of 113PG becausne tile overall 
explants can be cryopreserved. importance and the conlcepts of genetic 

corservation override tile operational aspects.
So far I have talked about crcqis. Apart Nonetheless I an proud, and at the same time 

from forest -lec iea which are receiving hunbi e, ii reminiscing on what hL been 
attention through the Food and Agriculture achieved ad oil how the conceptual framework 
Orgpnization. all the other nor- crop species, was laid down. I am, moreover, somewhat 
such as medicinal plants. etc.. have no intimidated by the responsibility In defining tile 
international coordinated rnlechanisin to ensuire research which is su, urgent to safeguard such a 
their continued existence except through nature wealth of diversity for the future of mankind. 
corervatlori, efforts and a few small energing suspect Nikolai Vavilov would have been less 
programmes. intimidated. 

I 
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Germination of seeds of different
 
strains of Cenchrus
 

W.L. Graves , J.A. Young Z2 and R.A. Evans 2 

SUM MARY 

The germination of buffelgrass (Cenchrus clliaris) seeds from Texas. USA. and North Africa, two 
areas with very different climates, was measured In a total of 55 constant or alternating temperature 
regimes. The seeds from North Africa showed higher get-rmination than those fron Texas, although a 
cultivar (Nueces) bred in Texa'; behav td in a trather similar way to the North African material. 

l'-lT-I)U-(-KIlI.! buffeligras as an Important forage plant of the 
central coastal plains of Morocco. Although it is 

Buffelgrass (Cec_chrnir ciliaris) is a valuable . now often restricted to national parks and forest 
forage specie; that has beenl used to inprove reserves. buffelgrass was considered one of the 
ranges in manty of the wariner parts of the wo~rld two most important forage species in North 
front southern P.fries and India to Australia Africa by Villas (1963). 
Davles. and Htitton, 1970). Recently, some lahirl and Kharbanda (1963) thought 

collections of btrffelgrass seel.s which are water-soluble germination inhibitors yore 
adapted to a Mediterranean environment, where located In the spikelets of buffeIgrass. Le 
there is tio precipitation during the sunner and ihluerou (1979) reported that the germination of 
germination occurs i the autumn under cool North African strains of buffelgrass was poor, 
temperature conditions, were introduc.ed fron but If the lemmas and paleas were removed, the 
North Africa. seeds germinated readily. 

According to 1.e I lourou (1', ,),buffelgraS.; Anderson (1974) enhanced the germination 
Is native to parts of North Afri- . h have mild of seeds of the cultivar Blloela of buffelgrass by 
winters, i.e. central and souz!heri Tunisia. presoaking them before sowing. Standards of the 
southern Muruc.o, Libya and northern Egypt. In Association of Official Seed Analysis of the 
these areas it grows in various soils that are United States specify Incubation at 30°C in the 
usually more or less sandy textured and often light and with seeds pressed into well-packed 
shallow. Te North African forms of buffelgras soil (Anon.. 1970). Before incubation, the seeds 
are resistant tr, s-ii moisture stress, growing should be pre- chilled at 5'C for 7 days. 
naturally in areas having 100- 500 mn annual The ain of the present work was to compare 
precipitation Thi;; falls during the winter and is the germination of seeds of buffelgrass of 
highly variable in amount and distribution. The northern African origin and sources of seed 
North African population:; of buffelgrass are currently In L s In North America in relation to 
sensitive to temnpe atures below 0 C and do not a broad range of constant and alternating 
often occur above 600 n elevation or further temperatures. Such comparisons will provide 
than 200- 300 kn front the coast, plant breeders with an estirrate of the potential 

The distribution of buffelgrass in North for selection for plants that can germinate at 
Afflca is probably greatly restricted by low seedbed temperature. 
excessive grazing;. Negre (1962) listed 

METHODS 

In all experiments. 4 replications of 25 seeds 
each were used. Seeds were placed on top of one 

I/ Fdrm Ativi'.or, COxf-r-,, L.ton-,ion otvice, thickness of standard germination paper In petri 
Univority of Calfoi,ru, County, dIshes. seeds kept',sn [eqo CA, T'he were damp with tap 
97123, USA water. Seeds were considered germinated when 

the radicle was 0.5 cm long. Germinated seeds 
21 Rang . ';( iti; t, Ap ic tlfuraI Ro,e ci Service, were counted at 1. 2 and 4 weeks. The seeds 
Uni t i . imp., hte.t f!, Ar iml tur,. (U',D)A, 920 were Incubated In dark germinator:1. To avoid 
VaIIey Rud, [ono, NV 8i9512,IJ';A germination nhlbltrs, seeds were threshed from 

their lemmas and paleas and testing delayed for 
FAO/IBPGR Plant &)n ,c Rhenurces NowIittor, 72:9-I3 at least 6 months after harvest (E.C. ilashaw. 

ARS/USI)A, College Station, Texas, pers. 

comm.). 

http:Ativi'.or
http:introduc.ed
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Seeds were incubated at constant 0, 2. 5. 10. this accession orighated in southern Africa in an 
15, 20, 25, 30, 35 ano 401C. In addition, each area of summer dominant rainfall. In 1982, two 
constant temperature was alternated with all seedlots of accession T--4464 projuced in 
possible higher temperatures. For example. 0°C soutnern Texas were tested. Most or the seeds 
was alternated with 2, 5, 10, 15, 20, 25, 30, 35 in the first lot were dead, so the results reported0
and 40 C. while 35°C was alternated with 40'C were from the second lot of seeds hni-vested in 
only. The alternating temperature regimes the summer of 1981. The cultivar Nueces was 
consisted of 16 h at the lower and 8 h at the developed for improved tolerance to cold and 
higher tempcrature In each 24-h period, drought, and Is adapted to the summer ralnfPIl 

Seeis of two collections of buffelgrass from zone of southern Texas. 
Tunisia collected in the sunmer of 1980 were 
tested in 1982. Accession T-137 was collected The effects of constant and alternating 
at El- Grine (latitude 35°41'N, longitude 9'53'E) temperatures on percentage germination were 
about 100 km inland from the Mediterranean statistically analyzed using a quadratic response 
coast of' 'unLnia at 100 mu elevation where the surface. This surface was developed for each 
annual precipitation averaged 300 mm. cultivar or accession using multiple regression 
Accession °'- 151 was collected in the coastal techniques. Estimated germination values and 
area of s.outhern 'D-u-dsia near Sekhira (latitude their confidence limits were derived from the 
34*16'. longitude 1031' '). The elevation of surface for each species for each cold period (16 
this collection site was 2$ m and tihe average h) temoerature through tihe series of warm 
ann'ial precipitation was 150 rm. Precipitation period (8 h) temperatures. Calculated regression 
at both sites o:ccurs primarily in the winter, lines with confidence limits were compared with 

Seeds of accession "1"-4464, which is knownq actual data of seed germination for the sources 
as conunon buffelgrass, were collected in 'Texas; tested (Evans et al., 1982). 

Table I. Germination pararrieterssynthesized from quadratic response surfaces for germination
 
at 55 constant or alfeinafin teerperafures for accessions or culfivars of buffelgrass 

frum wir ter (unisian) or surmwr (Texas) rainfall arnsas
 

Mlans for profile germiriat rr followoed by t1, %a1-i letter a e not ,ignificrftly different 
at the 0.01 :t-vel of prolabtility a.. d.trrinnen by luncan"r il, l arng, t-,t 

Germination para'rsrer Accession or ctilt-ar (% germination) 

lunisian winter Texas summer 
rainfall rainfall
 

1-151 1-137 1-4464 NFueces 

Mean germination 81a 71b 
 25c 75b 
Reviqrs with srr. erination 96 95 93 95 
Mean germination of fcperature 
regim s with sr e grmination 84 75 27 79 
Mean of optira 99 37
93 95 
Roegjr wi fi rrt i~u- r.,rmination 60 35 31 45 
Misrmu'r, qeri-,,trr n100 99 40 99 
Ce,)ffici . ,.rfot f*rrni natjon 84 79 60 84
 

(2r-ira t -i ~rrcin rfiles 

10 
 5 7 16 
 9
 
I0 2 4 5 24 2 
26 '0 5 7 60 7 
51-75 9 13 0 13 
76-9 
 15 27 0 22
 
' 90 62 35 0 47 

Germination clms Good Very Very High
 

good Iow
 



RESULTS AND DISCUSSION Seeds of accession T-151 also had very high 
germination at 60% of the temperature regimes

Seeds of the two Tunisian accessions and the (Table 1). Germination was not staitistically
cultivar Nueces of buffeigraqs had Ihlgh (P<0.01) different from the maximum possible 
germination with germination for the 55 Accessionaverage (100%). T-137 and Nueces had 
temperature regimes from 71 to 81% (Table 1), optimum germination at 35% and 45% of the 
and maximum germination of 99% or 100%. temperature regimes, respectively. The very
Only seeds of the accession T-4464 had low low germinating accession T-4464 had 31% of 
germination, the temperature regimes supporting germination,

aeeds of all of the material tested had some but the mean of the optimum was only 37% 
germination at more than 90% of the compared to 98%, 95%, and 93% for T-151, 
temperature regimes tested (Table 1). There Nueces and T- 137. For a large number of 
was no sudden threshold temperature that temperatures, seeds of these th;-,e sources of 
inhibited germination untl very cold (0-5°C) buffelgrass had exceptionally high garnlination.
temperatures were reached. Accessions T-151, The range of temperature regimes that 
T-137 and Nuecer had less than 10% germInation supported optimum germination for buffelgrass 
at 5-9% of the temperature regimes. These seed was as remarkable as the mean germination
accessions and Nueces had less than 25% of the optima (Table 2). A &roup of 12 
germination at 9-12% of the temperature temperature regimes from a minimum of 
regimes and gcrmination less than 50% at only 15/251C to a maximum of 10/400 

C supported
14-19% of the regimes. In contrast, 26-50% of optimum germination with 100% frequency for 
the regimes tested supported gi eater than 50% all four sources of plant material tested. The 
germination for accession T-4464. only constant temperature with 100% frequency

Germination of accession T- 151 from of optimum germination was 251C. The constant
€Tunisia was greater than 90/ for 62% o the Incubation temperatures of 20'C and 30 

0 
C had 

teinperature -egimes (Table 1). The germination 75% frequency of optimum germination and 35*C 
of Nueces and accessio:i T-137 was greater than had 50%. 
90% with 47% and 35% respectively of the The most unusu'l characteristic about the 
temperature regimes tested. The gernination ranre of the temperature regimes with optimum
rating class system (Young and Evans, 1982) was germination was that it extended for accession 
used to compare seedlots only and these rated T-151 and Nueces and. to a lesser extent, 
the overall germination of accession T-151 as accession T-13'/ into very cold fluctuating
good because of the penalty placed on havLng low temperature regimes with 0

0 
C cold-period

numbers )f iegimes with germination in the temperatures (Table 3). Vhen optimun
51-90% category. Tis is an unforeseen problem temperature regimes for germination extend Into 
with the rating system. The germination of all these widely fluctuating temperature regimes
three grasses was remarkably high when there are usually two possible explanations: (a)
compared to most cool-season range grasses stratification r.oquirements are met during the 
(Young and Evans, 1982). cold period. termed self-stratificatIon, or (b) 

Table 2. Frequency of temperature regimes that supported optirnum germination 
of buffelgrass from all sources tested 

Valuer. expressed as percentages 

Cold period 
(OC  16 h) 

Warm 

0 

eriod (C 

2 

- 8 

5 

h) 

10 15 20 25 30 35 40 

o 
2 
5 

I0 
15 
20 
25 
20 

25 

25 
75 

25 
25 
25 
25 
20 
00 

100 

50 
50 
50 
500 
100 
100 
100 
75 

50 
50 
50 
100 

100 

100 
100 

75 

50 
50 
50 

l50 
75 
50 
25 

35 
41) 

50 



-12-

Table 3. Comparison of germination of buffelgrass seeds to seedbed temperatures occurring
 
In the initial fall germination period In a warm Mediterranean-type environment
 

Means within columns followed by the same !etter are not significantly different
 

at the 0.01 level of probability as determined by Duncan's multiple range test
 

Accession or Seedbed terperature classes
 

cultivar
 

Moderate Cold Very 


cold 


Tunisian iinter precipitatio,
 

1-151 98a 63a 22a 

9
 

1-137 91a 4 a 13ab 


Texas summer pre:ipitafion 

9

Nueces 2a 50a l4ab 


T-A464 36b 16b 2b 


germination occurs during the wLrrn part of the 

widely fluctuating temperature rogimes. 
In the case of the seeds of buffelgrass 

tested, the latter explanation appears plausible, 

because Lhe widely fluctuating temperature 

reg ims had to have at least a 25'C warm period 

for germination optima to occur and the 

frequency of optima did increase with -ncreasing 

temperatures. At the 12 temperature regimes of 

0, 2 and 5/251C through 0. 2 and 5/40C. 98.7% 

of total germination occurred in the first week 

with only 1% and 0.3% in the second and fourth 

weeks respectively (data not sflowrn). 

Apparently, germination occurred during he 

warm periods rather than a slow satisfying of 

stratification requirements, 

Buffelgrass seeds in a warm-winter 
precipitation environment must germinate in the 
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RESUME
 

Conchrus ciliaris ot une espi.ce fourragore pr6cies utilis6e pour am6liorer les parcours 'tansbeaucop do 
zones A climat chaud. [os sorrances provenant do diverses sources ont 6t6 soumises A des tests do germination 

en vue do fournir nux s61nedionneu-s une estimation do; possibilit6s de s6lection pour la germination dans les 
lits de seences A faible trt/raure. la germinaltion do somenc s provenant d'Afrique du Nord et du Sud du 
exas (Et;is-Uiris d'Armriquo) e. St6 cnrrbpare 5' trmiratures, constantes ou alternantes. La germinafio 
sanimale d, doun 6chantillons provenant do [uncilE of d'un 6chaofillon provenant du Texas a atteint 100 pour
 
cent ou prefsquo entr,, 35 of 60 flur rent d&rs r6s irs ther.niquec, co qui a fourni des indications sur les 
portions du Tmluri3l po.fenftiollrrnt int6ressanls lu patrimoine gn6fique de la plante. 

RESUMfN 

Concirus ri liar so-e. una c i forrajera dt gran valor, ui lizada para mejorar los pastos en numerusas zonas 
dcl cI i 6ci do. ft real iza,on pruebas de gorminaci6n de semi Ilas procedones de distintos oripons con 
objoto do. prmporcion a los f itogeneista- ur, a estimaci 6n do las posibilidados do selecci6n en funci6n do Ia 
gorminaci'x en un suoic con terr _ratura baje. St compar6 la germinaci6n do semillas procedentes do Africa dol
 
norte / dc)l cur do Te)as, Estados Unidos a 55 tirperaturas constanies o alternas. la germinaci6n rsaxima do
 
dos procodencias do Tnez y una de Texas fue del 100 por 
 ciento o muy pr6xima al 35-60 per ciento do los 
reg-imones de torporaturas, Io cual indica la presencia do porciones posibleenfe valiosas del acervo gen6tico 
de la planfa. 
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Czechoslovak informatiorn system
 
for genetic resources
 

Vladimir Rogalewicz !Y and Ivo Bares 1' 

SUMMARY 

Czechoslovakia is developing an extensive computerized information system to handle Its 55.000
accessions kept in active collections ira 26 institutes. COMECON descriptor lists are being published
and efforts are being mace to e'tablish close national and international venues of information 
exchanga. 

HISTORY In July 1985, an Apple lie microcomputer 
veas Installed in the Research Institute for CropThe first attempts to computerize passport Production in Prague (RICP) by the International 

and evaluation data on genetic resources began Board for Plant Genetic Rerources (IBPGR). and
in Czechoslovakia in the late 1960s (Bares and this made It possible to systematize theSkorpik, 1969, 1974). Developing descriptor lists documentation of genetic resources. Thir
based on the 0-9 scale was recommended from process began by transferring the
the begihning. Czechoslovakia was also among documentation on Introduction to run into the
the leading members of the Council for Mutual Apple Ile. This will! be finished by the end of
Economki Assistance (COMSCON) in making 1967. when the Czechoscvak LeneLank In RICPefforts to establish a common documentation will start operation. EVIGEZ will play an 
system. Important role In the management of the

Routine use of a computer began in 1976 genebank In gathering, retrieving and
when a program for docannetation of gerrnplasm administering data, not only on accessions it. the
introductions was developed. The logical genebank, but also on all germplasm activities in 
structure of the systerr has not changed since the country. 
(Bares and Martinkova, 1985).

Stirting from this experience, a new 'logical THIE PRESENT SITUATION 
structure for both passport aid ev'aluatloan was 
designed, together with code lists for coded The Information systems of variousdescriptors. A series of 'zero-th' editions of gcnebanks have been designed to fulfil a number 
descriptor lists also ufppeared In research reports of requirements (compare Knupffer, 1983;
at that time. The inforation system (called Kosmachev, 1985; Konopka and Hanson, 1985).
EVIGEZ) ran on an EC1030 computer and will coverEVIGEZ the following areas: 
software was, written In ASSEMBLER and 
COBOL (Bares et al., 1982). (1) passport, characterization and evaluation

The system was tested on data on 450 wheat data of all genetic resources in
cultIvars. and a third, updated version of the Czechoslovak collections; 
program was based on the Czechcf.lovak data (ii) management of the genebank, including
base-management system SOFIS. Wlthout receipt, storing, regular control and 
changing the logical structure of the genetic distribution of seed; 
resources description, a completely new (ill) documentation of germplasm Introduction 
computer program was developed. There had into Czechoslovakia, and Its e'sport;
been many problems In the reaular use of SOMIS, (Iv) Information on Czechoslovak collections
which did not appear to be the best tool. (location, curator, composition, etc.); r-id
Nevertheless, a data base of passport and (v) contacts with documentation centres 
evaluation data was successfully tested and. abroad. 
since 1985, it has operated routinely. 

Passport and evaluation data are kept In 
separate files which are linked by accession 
numbers. There are separate files for crops - it.I/ Research Instituie for Crop Production, 161 06 has never been necessary to comoine data from

Prague 6 - Ruzyne, Czechoslovakia more than one crop. The passport section has 17 
descriptors, as listed In Table 1. There is aFA0/IBPGR Plant Genetic Pesources Hlowsletter, 72:14-16 unique Identifier for each accession, the national 
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Table I. List of descriptors In the passport file 


NATIONAL ACCESSION NUMBER 
SCIENTIFIC NAME - coded taxoncxnical deternination 
including ploidy level (the first digit) 


NAME OF THE GENET IC RESOURCE 

COUNTRY OF ORIGIN 

DONOR COUNTRY 


ACCESSION NUMBER OF DONOR COUNTRY (may contain 
also an accession number of another 
imprortant g9nebank, e.g. American P.I.) 

STATUS OF SAM'LE (CWlECON code list) 

BREEDING MEIIMI0 (COCECON code list) 

YEAR Of INCLUSION INTO COLLECI ION 

GROVIllI
HJIT (spring, winter, alternative) 

HABITUS (annual, biennial, perennial) 

INTRODUCTION NUM4ER (linking the record with 

the documentation of introduc.ion) 

FINAL YEAR OF BREEDING (for cultivars) 

YEAR OF REGISTRATION (for cultivars) 


ORIC INAIOR
 
PEDIGREL
 
DATEOf TIlE LASt UPDATING OF TlLERECORD 

accession number it has the structure 
99)'999999. where the firit two digits represent 
the Institute that evaluated the accessions, In the 
respective subcollection, the letter and the next 
two digits Indicate the crop, and the last four 
digits represent the number of the resource of 
the crop. lence the numbers of tihe same 
resource maintained In two coll,.ctiow; differ 
only In the first two digits. For each crop, one 
institnte Is charged tc assign accession nunbers 
to all Czechoslovak subcollcctions. For 
internatloi-ai contacts, the accession number is 
completed by an Institute designation (see 
IOPGR, 1984) composed of the letters CSK and 
of seven letters at most. whlich represents am 
abbreviation of the location of the institute. If a 
COMECON information network comes Into 
operation, the passport data will be completed 
with two more descriptors: country of collection 
within COMLSCON and accession number of the 
N.I. Vavllov Institute of Plant Industry (VlR), 
Leningrad. Thes, should be the linking 
descriptors for all COMECON collections. 

Evaluation data have up to 110 one-digit 
descriptors. Evaluation Is made according to the 
Czechoslovak descriptor lists, which contain 
morphological description, plant develop'nent 
stages, resistance to stress, diseases and pests. 
agronomic characters (including yield and its 
structure) and quality descriptors. The lists are 
based on COMECON and IBIPGR descriptor lists, 
and they are supplemented with descriptors 
important for Czechoslovak breeding. In 1986, 
Czechoslovak descriptor lists for wheat, barley, 
rye, oats, maize, potatoes, lucerne, clover and 
pea were published. Lists for beet, tomato, 
soyabean and grape are In preparation. We 

Table 2. List of descriptors of the documentation
 

of introduction
 

INTRODUCT ION NUM4IER
 
IIIOkIRING INSTITUTION
 
CROP
 
GENUS, SPECIES
 
NAME OF THE RESOURCE
 

HABITUS
 
COUNIRY OF ORIGIN
 
DONOR COUNTRY
 
DONOR ORGANIZATION (either scientific or
 
commercial)
 

STATUS OF SAMPLE
 
METH(OD OF INTROOUCTION (exchange, purchase,
 
collecting, other)
 

DATE OF INTRODUCTION
 
SIZE OF TlL SAMPLE
 
DISTRIBUTION 10 CZECIIOSLOVAK COLLECTIONS
 
(code of collection and size)
 

Intend to compile Czechoslovak descriptor lists 
for the principal national crops, while 
COMLCON or IBPGR lists will be used for less 
important crops. 

Documentation of Introduction Involves all 
samples obtained by Czechoslovak Institutions 
through exchange, purchase or collecting 
missions. The descriptors of this subsystem are 
listed In Table 2. A list of Introduced genetic 
resources is published annually. A similar 
subsysten applies for documrientation of 
distributed germplasmn. 

The study of genetic resources In 
Czechoslovakia .s historically bound up with 
research Institutes and stations aimed at 
breeding. Today there are 26 Institutes keeping 
active collections of 55,000 accession, Involving 
30% duplication (Bares et al.. 1985). The leading 
role is played by RIPP, which has coordinated 
and unified the activities In the field of 
germplasm research. The Czechoslovsc national 
EVIGEZ Informaticn system is also there. 
Nevertheless, data originate In particular 
collections and then are transferred to the 
central system 

The technical equipment In the Institutes 
differs. Although there are personal computers 
available In many Institutes, they are only rarely 
used for docurientation. Only a few curators 
have mil-nformation systems to handle 
gerrnplasm data. The central system should hold 
basic passport data and evaluation of principal 
characters, while more extensive description
(and, If possible, also firsthand experimental 
data) should be kept on ocal microcomputers. 
The curators themselves update and check the 
data Inthe Information system. 

All Information included In the EVIGEZ 
system Isavailable to any cooperating Institution 
either as printout or on magnetic media. 
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Relatlons between the Czechoslovak information information systems devoted to genetic
system, curators and possible other users have resources. Many are common to other genebanks
been described by Rogalewicz et al., (19B6) and we intend to discuss them elsewhere 

EVIGEZ provides Information to (Rogafewlcz, V., Possibilities and limits of 
international data bases, primarily to those of germplasm .ystems, to be published).
 
the European Cooperative iProgramme for the
 
Conservation and Exchange 
 of Crop Genetic As far as hardware development goes, we 
Resources (ECP/GR). As a service to intend to instal another personal computer
Czechoslovak collections, data files received (probably an 113M PC/XV') with a 20 Mbyte hard 
from abroad are restructure.lized and trartnferred disk. This should be sufficient to guarantee all 
between various ragnetic media. Magnetic tape functions of the information system. Data input 
(800 bpl) or diskettes formated for the Apple lie will be possible through the Apple lie.
 
are now the optimum magnetic media for data
 
exchange with EVIGEZ. 
 Programming will he completed so that 

EVIGELZ will sufpo,,t all the functions discussed
OUTLOOK above. The programs supporting routing 

processes in the CzechosL,,'.k genebank
There are 

are 
many logical, operational and being developed so t-hat they will be in use from 

technical p-obiems concerning the functioning of the very start of the natlonrl jenebank. 
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RESUME 
La Tch6coslovaquie est en train do mottre au point un vaste systdmne informnatis6 pour traiter los 55,000 
entr6es qu'elle d6tient dans des collections actives dans 26 instiuts. 
 Des listes d descripteurs CGMLCON 
sent en train d'6tre publiSas of le pays fait des efforts pour 6tablir des circuits d'6change d'inforrrations 
au niveau national Of international. 

RESUMEN 
Checoslovaquia osti organizando un anTplio sistema de 
inforaci6n computerizado para marjar sus 55.000 accesos 
mntnonido or colocciones activas on 26 institutos. Se estfn publlcando listas demdoscriptores del COMECONy 
so es~tn r6lizando esfuerzos para establecor relaciones naclonales e internar;onales estrehas para el 
intorcambio d- informracion. 

http:InternaL.ty
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Fruit tree and vegetable germplasm in arid
 
and semi-arid areas of northwest China
 

Wang Ming Y' and Sun Yun-wel I' 

SUMMARY 

Many species of fruit trees, vegetables and cucurblts grow well In the arld and semi-arid deserts of 
northe: - China. Further development of these 

ec)nomlc situation of these regions. 

INTR ODUJCTIC 

Many specie; of fruit trees and vegetables 

grow well in the arid and semi-arid areas of 

northwest (China, which cosoprises 50% of the 
2 

area of the cou11ntry or 3,270.00) kiii . Most of 

the specte; riginated in China. 1he rals fruit 

tree species art.: Ziziphu; Juu b' /.- SPlnSAIs\; 
Dl)osttyror kaki, FI. oleifera. 1). lotus; Ela. us 

enystifolia; Aniygdals conimunis; Prntius 

nrmeniaca. P. davidlana, P. pi rsica; LYfl3 

usulen~s,, P. hret-helert; Punirs ranatum;-

Crataegus jIrinat ifidal; listacla vera; MaI'; 

asiatiCa, M3 Mia. it versii, i LIHa; 

Cotoneal er 1 . and Viti _ ';p Otl,,r wild 

species are used for r,'otst-,ckn or initral genetic 

stoeks for hreedig Phe nain e urhits an4d 

vegetables al(I Ccurinin melo. (cr:urblta 

moschata. lIemnerrc allis 

s-p., [)ioscorex otslt 

var. lotyrurn. 

'CI I It IA,- M-i PT (i -F 

s',, I.iLir sr'-,' . Alliim
 

-' and Caicunt 0annuiuri_ 


_AI'l-IS' 

PlAl .riipla!;ti resources ii, China arc 

.!n'emely rih alid vriled Vav'lloV (1951) wrote 

that China r,',presents ii- earliest a lafge.t 

independent cextre fcr the origin of world 

agriculture and linportwr cultivated plants 

Wilson (1929) also described many species of 

Chinese fruits and vegetables and coined the 

term 'China. Mother of c;ardens'. 

More than 200 specie:; ,f fi-ult tre..; a'd 

lniiprtant rootstocks; originated in China. Over 
60 of the lea,ling fit tree species were derived 

from the country. Sone 

westwards to Iran via the 

to Europe (Stin Yu-wei 

(19f,1) pointed out that 

of thenll were spread 

'S1l Road tand thence 

et al., 1983). Vavllov 

"China occupies first 

I/ Dopatftont of Horticulture, Northwestern Cole1ge 

of Agriculture, Wugong, Shaanxi, China 

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

plants will play an important role In Improving the 

place In the wealth of fruit species of P 
Mains anJ L'Pruiun ._". For instance. there are 35 

species of the genin Maluns In the world, more 

than 20 of which originated In China, especially 

in the northwest; 52 of the 5.4 species of the 

genus Actinidia in tile world originated In China; 

there are 25 species of the getus Pyr in the 

".Ihl and China possesses 14 of them. 
resIresented by ahc,ut 3.500 varieties. 

There are also numerous species of wild 

fruit treef. of economic value widely grown in 

northwest Chi,i wich are used either as 

cultivar rootstocks or for the purpose of 

dwarfirg. cold hardiness a n d increa:.ing 

resi;t ac e to drought, frost, salinity and 

disease:; ;ny ,f these will fruils can be eaten 

fresh or proce,:;sed. sonic may be used 

medicinally (Wang Ming. 1982). 

FRtIITTpI...; 

The history of fruit trees growing in 
nortlhwe:;t China rtretches back over 3.000 

years. There are about a thousand maidenhair 
trees (Gqlnko bliloba L.) which are 2.000 3.000 

years old, as well as Jujube (Ziziphus jutub Mill.) 
t

and sour . jube (Z. Lpnou-u Hu) trees over 1,000 

years old found In Shandong, Shaanxl and Shanxi 

Provinces. There are also walnut trees (Juplan 

repin L.) over 300 years old in Qinghal Province. 

Many pear trees that :ire 200 to 300 years old 

are still to I found growing in Gansl, Shaanxl, 

Shandong and lielbel Provinces, and 200 to 

300-year- old persimmon trees (Diospyros kakl 
L.f) are also found In Shaanxi Province. Fruit 

trees as old as these are raiely found elsewhere 

lit the world (Sun 'i- wei et al., 1983). 

Persirnmon 

Thirteenk species of riospyros are native to 

China. the roost important being- persimmon; 

there are absxit 500 varieties in the country. 

The most Important wild Dlosn ros species are 

D. lotusnL. and D. olelfera Cheng. Both are used 

as rootstocks for persimrnmon in north. northweat 

http:3,270.00
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and east China. The latter Is also used aas 
source of a lacquer used in the painting of 

umbrellas. 

Apricot 

In the dry mountaInous area of the Yellow 
River Valley, especially In north and northwest 
China, apricot is another popular and widely 
grown fruit tree. Besides the cusi:vated species, 
there are some wild species of apricot in China, 
such as: Armeniaca rnandahurira (Koehie) Kost.. 
A. sibirica Pers.. A. vlilgarfs Larn. vars. anso 
Maxin and perduba Jacq., otherand species. 
They are used for cold-resistant rootstocks or as 
gene pools for breeding cold resistanc. into 
apricot. 

Peaches 


Northwest China aIs very rich source of 
peach geriplasni. Sone of the cnil ivated ai.d 
wild speces originated in, this area There ar( 
about 800 peach varieties in China. P. 
kansuenlri!; Rehd. is a wild species fi.iiuiii only in 
Gansu and Shaarxi Proviiices It has been us-ed 
as a iparent for drought resi;tance, hardiries!;, 
resit talice to green peach aphid (1fyj.u.s persicae 
(Sul Ser)) and the pearl, nematode; it has alsc 
been used al; a resist rootstock peach1t for 

trees. P. kansucisis was fouid to be a 
 valuable 
source of resistant gerazi ia has beenlusled 
l-y other couitrie:;. 11gI tIISik.A, iI their 
leach- breedilg riir:'ra i.: for the 
above-mentioned traits, frcnOl vllicih they have 
developed several niew peach varieties 

The othr-r illl-ortanlt local wild s:.ecit-; are: 
P. rmira Koehine. '. frarinis (Ke, . & Rjab ) 
Kev. x Kost., P davidiara (Carr.) :ratich. and P.
 
persica (1L.) l~atsrh va r dIis MaRinck This i.t 

has all uluslial dwaif .51ock ai1d is aii extrellely 

useful siu.CrC'e-f oclullasli fr Iwu fiis Ill 
peach breedin"' 

Almond 

There art 2 species, t,varieties and about 59 

cultivars of alond 
 grown in the Xlnjiang 

Autonornous. 
 Region; for example: Arydi'Lu. 

cornmurils L. vars. comrnunls, fr _is(Florkh.) 


Bronh., dulcis TIC., amara tiC., persicoides Ser., 
mlcrocarLja Dierb.. and A. ledebouniaria Schlecht. 

Walnut 

There are a number of related wild s,:ectes 
of Ju ,lans that orlginated fro, or are grown in 
different regions of China; j ir;.. fallax.. Dode, 
J. cathayensis Dode, J. sl.giiata Dode, J. 
mandshurlca Maxim, J. holelensis Il (a hybrid 
of J. regla x _Caya spp.). 

18 -

CUCURBITS AND OTHER IMPORTANT
 
VEGETABLE CROPS
 

Melon 

Southwest Asia is believed to be the region
of origil of the muskmelon, Cucumis melo subsp. 
muelo. while the Chinese or oriental melon, C. 
melo subi:,, orientalls Li originated in south 
China. Inl 1972, a wild melon species was found 
in Ningyang County. Shandong Province, whWic 
was named C. bisexualis Lu & Wang. 

In 1959, Wu Mlngzhu found a wild melon In 
Shanshan County, Xinjlang and In 1981. a farmer 
again found wildn melon In Tuokesun Cotuty, 
Xirnjiang Of the 214 varieties of melon grown in 
Zinjiang, 10" native.are Approximately 95% of 
the m~lelons grown for coimmercial production are 
native varieties. 'Ilie most famous- and populer 
varile iv. II. called 'liarri m-nelons-' (f. ynelo var 
sachalo-inl Jlm ud.). 

_.oilIa y 

Thc i 1.1 sp'ecieS of the very nutritious 
I!_cI'iiio-c!llis. I I cf which grow or originated in 
Cihha. evral species of IHenierocallis can be 
used ;a special kind of vegetable, of wldch If. 
cit1iili L roli i:;ih iiios;t illlportant; others areI . 
I fOily (L.) 1. I1. ,ihinor Mill., HI. 
lilo-asj'hodelns L. (syii. II. [lava I..). etc. Many 
different specics or varieties are widely gi own Ill 
China. Shaanixi and Oansu are the. nio:.t famous 
liodulrig it:as ill the northwes;t region. For 
!xalllple, i Dall Coulnty, Shiaalixl Province, there 
are about 200,000 kg of dried day lily produced 
each y:ai, 65,000 kg of which ar. for e <port. 

AlIluiil- and I-llum -- eceerowr it 
Xi alnt. arid Tibet Autononions Reions 

The germplasru resources of the genera 
Alliiim and LIllum in Xinjiang and Tibet veryare 
rich and varied. Xinjlang is the', centre of origin
for lany species of Alliurn; 63 species are grown 
In XinJiang, 99% of them are wi!d. These p-lants 
are widespread In grassy marshland and 
wilderness. especially around the mountain area 
and prairie of Tlannhan and Altal Ivountaln. 

Wild .Alliiurr[nflrljanyg-


A. altaci-rm Pallas (2 I ,), A. decjcients 
Fisch. ex Rociner & chult (2n . 16), A. 
f1,t i.siovli Reei (2n : 16), _A. flavidimi,, 1,edeb.. A. 
Kalanhum Kir. & Kir. (2n = 16). A. ilneara L. (2n-,

16). A. oreo ,raslnSchirek (2ii 16) A. nailasli 

Murr (2n - 1(), A. ranosum L. (A. odorLrn L.) (2n 
= 16, 32), A. schoenomirasum L. (2n It 16, 32). A. 
slnkian&ens Wang & Y.C. Tang. 
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I~~JIA ~fr It I ~ I giutr and rasipthe econiomyoft'~a 
5'' ~r~ and semi-arid! areas- of" China. Thereforet a 

-. L,(2 - 16) t7fstulosum L_ (2n~- com1u,U1. s'uey 7itol cvaiua ol 
s'A 1(f6, mnost ation~ 'ani) utlization~ of' " the'ativufr I_ 32,' one, of. the ,~preser 

:popular veptbo Sw wiey nChina),,' A.' ~ rr ' U~UrCe Ilnd 'garmp1lip2


tuberosum Rottl,.ex Sl rang 
 r1dnPthn~ -.617primo Im -- I tln 
-~~res F~~i~ onh'&"'j Fur er, r iich economlaints 

f<ruits, : ucurbits - and ,'-vegetables.~, Grenat'r 

The nreciles'\'"TibeC can grow' very liuxuriantly, rare,' ; endangered or sol erdwn 
e~,, krqywnl V I a wild Illy which has a large~ cultivatedspoc(ies as well' as th~e more valuableK 
bu~lb t at~can wilgrhas rfauch as 230 g.. wild species, Assistance~must be given .to the

\'The, Hs5tofr 'AlliUM and LI~IIm' originating multiplication of desirable 'genotypes. It,'imay 'be

'from or grow-ing in Tibet' are6 as'follows (most of 
 possible to ropagat,: sorm of the m Using sp'ecial'X
themn are,,,Awlid species) (D,6"Wufeng' and Zhang techniques suchas plant tisu utueI re
 
"Baoxi,, 1 A92. 
 ascalonicum L., A- to ,Increase their 'importance in com~mercial
 

, alitrosani ilcum Schrenk 'A. 'chans'duenSe rJ M. 'p ,rcuction,while other'u "may~serve Initial
as 
,hrvsantum Regal, A. fascictilaturn gene stocks for plant t' -eeding.

Rendle, A. hgoker Thwaltes, .A.~Macra~nthurn In 'addition_' any research prutpgrmme shiould4 
Baewr, iu Rali CH. Wrighit, A Include 'the s'election of existing eooi 12re~vlslanm ege, A. rolvrlhizumn Turcz, ex species adaptedV to dryness, the brooding o'newRael (sn r uban"uInturn . Reitgal), A. varieties with' i"proved drought~resistance, .an

~jnnvutlcum' Rogal, , tuberosumL A. Rotti. ex the acclimatization of w~ld species as well as the 
'Sprengel Llu, rnhriBrw ax ieez Introduction 'of' useful specles~'from other areas~ 
and L. lancifollum Thulb. of China~ and abroadj'';~T
""~The, main species used as a vegetable Is L. The' rich' and varied plant garmplasmn

'"tigrInumn Ker. Gaul. others are L. auratum resources of China are of valuc to, i 1L.jwhole'~Iindley,1., L.. brownii var. virldulurn Baker (syn, world, For this 'reason, Pit Is. Important. to'~ 
var.,coich-astor, (vnn ifuutte) WLISOL eX tlwes). develop and~', strengthci', rngfeational-
I.. Eqn Salir, loirhtlinil l ack. f, var.'coo~imi o egg'i" '' 2 O

cocjr 1I 

.. maximowiczil Baker. 
 mater'ials, ' -technical~ Information "' ald 

experiences, and. to<;Carry I out, coope rative
'CONCLUSIONS ~''research 'In. this field, We are, sure'7that' the' ~ 

research and experience of Chlrn<'would'rake a 
Drought- reristant cconofllc plants are the ' valuable" 0trbution" to the developmnent'Xof " 

-VaviREERENCES ' lov, N.lI'1951.' The origin',:'var ation, irmunity 
~~ i". , and broeding 'of cultivated plan'ts.~ (T1ranslated tray,
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del4gumres:
of orn-arde olaChuine. 11 est important'de continuer A d~veloPPor ces cultures pou r arrl Ioa 

friter, t do cucurbi ac~es poussent bien dans las zones anldes '~~ 
dunor 


linionmn 
 cologique at la sll(ation 6concnuiquo dans'ca  'v""' ' 

'Vr~nn " 'a o I~ ro'oo6jioyd lasmluaidasecnhln crehri o.esa nemsasseisd'ibon rtls 

http:Rottl,.ex
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Les ignames (Dioscorea spp.)
 
de C6te d'lvoire
 

P. Hamon et N. Ahoussou . 

RESUME 

La culture des Ignamnes est Importante en C6te d'Ivoire. Quatre esp.ces, dent line est Introduito, sant 
largement cultiv6es et de nornbreusen autres esptces, pas toujours cOinesLibles, se rencontrent et 
pouvent constituer des ressrurces phytogdntilques hnt(rvosztes. Au cours de 3 missions A travers le 
pays, 1,359 accessions couvrant 13 esp6ces d'ignn'v ot 6,t6 recolt6es. Des n6thodes pour la culture 
at Ia co .ervation des Igrnaivs &insi que le: cortrutntire'c 

INTRODUCT IIOIN 

oult 
Les ignat'-- cultiv 6 es sont des p1ant e. A 

tuborcule. dlot la p ic at icr, euultest 
exclu.;iverrnnt ve.'l.at iv . CrE Afrique deestcilctntions 
Ilues;t, de Ia C6to d'Ivor, aun Caimllrouji, elo 
OcCepe uselo ,art inniportalte lis cult urc; 
vivrl res. Quasrtoe;;cos sont princ lpalentent 
cultiv6es Dloscroa slats (Asiatique 
hitroduitf-), r) dtuntorun. [. loilbifra et D). 
caynnerlcis-rot/llat elondellquos). Cette 
derni&re e;t la jiuc irnortaito par I'iinte-ret que 
lii Portent icc ,qula I Il I,-clitOnes 

La C6te d'Jvoire offre' ellt tginei LonnoeuIc 
ropr6sentati,,l des e.tce ,es s|,ocetanIinIll tim.6. 
(sylvestres et t;avanicoles) J Afrique de I C)uest, 
Cellos-cl ont i-t6 decrites par Chevalier (1936), 
Jacques-F61tx .19,17) ,i Mie.-c (1 52. 1958). Par 
ailleurs, on y trouv, h iI foilcd:; rOgir'nin do forte 
production, rhIde; (:infuraro c;lliivles el de_; 

proouctices 111r6giOns non iln|. la :nei1llett, 

des formes spontan6es et toujours do tradlition. 


Dans le Lut d'6valuer Ia varlahllit( 
g6n6tlque disponlble iu ellndes forines cultiv/eeo 
et spontan6es, 3 prospectiois Ont 616 r6aIlls6es, 
en C6te d'Ivolro entre 1992 et 1985 par I( 
laboratolre do G6n6tique, UInlversit d'Abldjan 
(financcrnent i GR).flp 

ITINErAIR" 

Sur los iffrorllto:. zllls dc "1tlatln tinl 

(lie les [t~l~erline 1ifi:.; vil lr; pohts de collecte 
alit 6te r6pr{-cold':; 

1/ Laboratoir do G'ln,)tiqie, Facultl do, Scierr,c. if 
Tochniquos, 04 8' 522, Abidjan 04, U~te d'lvoire 

FAO/IBPGR Plant Conetic n,esourco, NewslotItor, 722:0-23 

-, 


sur I'6rosici, gen6tlq'ue cont irichit. 

Iroic r6t io; 6 cologirl ioie it diffdrentes 
6t vj~it6es: 

L. zor, Je for t ti-so ihih-.,derit ls 
anioc-lo excebdurit 130(0 mm 

datls Ia moitie, ouest, et sont corprises 
entr" 1,100 et 1.600 ni in dans Ie iud-est; 

La zono centrc tir"forestitrc (dite"V l3aoui6" 
A 2 s,;i'cms dcs -,uio,; mit qn ercluss(entre 
I100 et 1300 tiin par il); ei 

[-La zoln- So), scudanaico ot soudainaise A 1 
saisotn Ai-c: I prIci,1tationset dr: 

ajarlmt ,1 100 A 1300 inn dest el 

ouest. 

Co,; re.gici,:: different Cgaleiilne t par slevu1 

traditiois dc utlre: le nord- est et le centre 
solit foi to pradllctrices d'ignarns, le rherd- ouest 

t est ilPeyst l'lnolt . tondis que le centre--auest 
doit sit production aix allog6nes Dioula et 
lIacul(I A Ioppos,6, la pratiqlie de la culellettc 
de-s fornes sportane-s ct courante diarL: le 
centre oet, entretenue dlls le su.d- est., et 
aibandonl6Oe dars les rO.t1ons de ctlture. 

METHDp3 ID'-I'C1AN.TILLC_NNAGE 

Chaquie l e sr r alis6oetO1,c eOct on 2 
phases [.n plrernllr, :,o situe entre Juin et 

ct t l nt ittc line 6tape de reconnaissanceotoore c 

(prise de cuonllct avec los villagols, observatiol 
(III nmat6rlel v6get'l ell charp, 
enqute-questiottnaire). Iaai. ei t celle de 

la collecte proprenont dite. 17110' a 11' apr6s Ia 
grande r6colte en Janvier et f6vrlor. 

1Pour les ej;p60s cu ti-6o'es et tataer.6s nc-t 
bulblifres y connprLs .. hirtflllra, sols. dos: 
tuberculefs ou dles fragnots do tM e dI 
tubercules ont t6 collect6s. D aiis Ie cas 

d'espces bulbif6re cullivi.os oil spontanos solec 
los bilbllles ont ert l 

http:cullivi.os
http:tataer.6s
http:ve.'l.at
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ECHANTILLONS COLLECTES 	 mangenotiana est 6galement consurnmde. 
D'-utres esp~ces nous ont dt6 mentionnres, 

1359 6chantlllons ont 6t6 r~coltds au coturs mais, faute dc'charlilon nous navon s p"l pu les 
des 3 prospectiors, dont 275 D. alata, 16 D. 	 identifier. 
bulblfera, 753 D. cayonencs.-rotundata 5 D. Cette r~ghm ejt en profondc perturbation 
durmetorum, i r. esculentat. (esp~ces c:ultives); 	 par suite de Ilirportante d~forestatlon. La 
21 D. bulbifera, 12 D. burkilliana. 2. D. 	 culture supplant progressivement la cucillette. 
durnetorum. 16 _). hlrtiflora, 22 i. 	 Flan. Iouest, 5 eS ,ce sent concomm6ec, dont 
mangenotlana. 3' U. minutiflora 105 D. 	 deiix /'rticuli~reret arPrciecs et qualifiees 
praeherHis et 2 Q3.preussi (esp~ces spontt.n6es). 	 "d'ignant vraie": .L:. prjahersilis et D. 

Ccs .chantillonz se rdp_-ticcent en 3 hirtlfIl- Cells-ei sont annuielles et font 
groupes suivant la nature des esp~ces. cultiv6ecs 	 l'objet J, verIte sur les march s locaux en pays 
ou spontanes et pour ces dernI~res. leur 	 Dan. 
aptitude L 6tre coniurnm6es. 	 Les trois autres esptces sant moins 

apprecies sans 6tre pour aotant n~gligees. II 

sces cultivees 	 s'agit de: 

En C6te d'lvolre, 2 esp6ces sent -	 T. mnantlenotilane ou "ignarne des 
essentiellernent cul'ivOeS: I). alata et C. 616phart". Cette esp?,ce posstde deux 
cgyenlc--rotutdata. 3 especces snt noms vernacularecldiff~rcnts sulvant qu'il 
accesoires., D. Psculenta. F. buloifera et i). s'agit d'un Jeune plant ou d'un plant Agd. 
curnetorur locallse dans lEst. Cette diffe.renciatlon cclste egalement chez 

Les 2 especes rnajoures sent toujours eri les pygm6er do Centrafrique (Iladick et al., 
association, nuimi Ie ronbre do buttes rserv~cg 1984). Dam certain v.llages. subsiste uno 
au complexe- africain I). tienci_-rctndata r~glementation pour la cveillette de cette 
eot plus important. 	 espece: seule l'etraction total et sans 

l.a diversit,' des nomas vernaculaires domniage du tubercule est accept~e. Les 
corre.;pondant au Ii. al.t% ect ir|portante dartt cueilleurs sort ainsi incitd A Ia toddration 
lest forestler e'tIf! -f-ittre. Datins r'gionrt, le.os du foit de la tallle imposarte du tubercule 
p sysans dictinguerit lo,; typ.?-, varidtaux. Au et de sa diificult. d'extraction. 
contralre. clan. I P iord, ' P nolbro, des 'est-ce-pas la s-rv~vearce des rituels 
ddnominatioris c, rduit; le ternS "Wan. socto r--Iigiewtx ntic en place au ddbut de la 
Gbagara" dans Ie ricrd- ouet. "Wologo, Posci"' domestication et signal~s par Coursey 
dans Ic nord-ect, desigrtent lejpt'ce dats ca (1972)? 
globalit6. 

Cette espf'ce est mieux alapt~e aux r6gions - D. burkilliana, 6galement perenne. peu 
forestifres humides que savanicoles. frdquente on r~glon forestl~re m~sophile et 

Pour E). cayenersls-rotundata, la non signaloe en fo-6t ornbrophUe. Ces 
nomenclature vernaculaire et riche. Elle se :cract~res vtgetatits adriens sent tr~s 
rapporte A la fois aux vari~tds diff~rente et aux prochos de ceux du D mnut flora. Les 
types d'une m~me varidta. paysons ccrsid rent cc,; 2 especes comme 

Au niveau des Achantillors, nous avons "parerites" tout en Atant des entit~s blen 
remarque6 un regrouperroent au niveau du diffdrentes. 
vocable, effectu6 par les paysans du rord-ouest. 
Le termne "Gbangan" ddsigne indlffdremment les En rtglon savanicole, une seule esp~ce adtd 
vardtes "Kangba" du ceritre ct de Pest et ncntnone consommable mais rdservdc 
"Yaobadou" de Pest. uniquoment au temps do disette. On lavait 

Des termes gen~rax d]6l:,cnt 6galement identifife A D. abysccntca. 
D. cayenonsls-rotundata: "Lopka' dans le 
Centre. "Kougb" dans In nord-ouest. Notons 

clue ce's teme; correspondent aussi h des 
vartrt~s. 	 Esr'Aces sontan~es non conrommables 

Erfln, certaines varliot~s semblent avolr des 
aires tr~s restreintec en rdglon de savanc En rdglon forestlire, 3 esp~ces no sent pas 
("Vinvan" daws le nord-est). en rftioni foretiro conmomm.e,: lDt. preuccl. D. bulbifera et D. 

"Kp6kp6kp)kp6" ot "Cocoassit." dart lest. dumetorum. Cette dernire nous a 4t6 signaldc 
"Samnrnancou" darks 'oucst! tr6s toxiclue volrs mortelle dars I'Ouest. C'est 

probablement la cause do la mfilance vis A vi, 

Especes spontanms contommable des fornes cultivdes de D. durnetorum dam la 
r~glon. 

Ces esp~ces ont Atd collectdes uniquement En rdglon savanilcole, D. sansibarensis se 
en r~gion forestl~re (ouest et ect). rencontre dana les r~sidus forestiers du 

Dans Pest, ure soule espce a It6 nord-est. Les paysans la considirent tris 
dchantillonie: D. praehensilis. alors que D. toxique. 
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METHODES DE CULTURE ET TECIINIQILJES 
cTRADITIOt'iNE-LLr DE CONSERVATION 

M~thodes det culture 

Er. fonctioni de la region, forestiere ou 
aavanicole. nou avor not6 des djff6rences 
portant stir Ia date de preparation du champ 
(entre Juin et Octobre dans le Plord, Mars- Avril 
ell zone de f6ret); la hauteur der buttes 
(bnaucoup plus hautes en sibvane queit f6ret); ILa 
date de plantation (Fvrter dan Ia cavane du 
Nc-rd, d'Avril A Juln en r tglon forestibre). 

-.elon les zones clirnatiqlee. certainer 
tas:;ociptiotts de cultures selit pratique es. Ltu 

Centre ver-a le Nord- Ouest, on trCuve 
ignaxne- banane plantain, igname- riz tuls, 
ignarne-ac rgho, ail. Dans I'1Cst, du Sud at. Nord, 
onl a ignatiLtl - taro ban-anie plantain - cafe 
cacao, puis ignalle - mardoc ell bordure - tnaia, 
ignarne - mai- sorgio, enfin. ignane letit 
mil - arrachide. 

Lan:. touteS; let; re-glons. lt; petit: lOgalien 
(golnbii, t ,atate, aubergine. pinonit) fc'nt tlartic 
int¢agran,,tf it, chatni, I'ignamne. 

"_rc~i 1u'oa Ib" , i ervatic,_n 

Len tuuoad::t :vatcln utilis: tenclent 
d'une part a ditiltilr !t-! 2-is' d' contact elntre 
les tut-rcnules, et lac~ilitm-r !'arration de Ceux ci 
dana le- -,t I-- phi:'; htm:ide.;. d'autre part. A 
prottoger lea tutlercule:- 1i: Ila chalotur daite lea 
zones plu; ena;cleilleAs Ait;i trocv,- t on des 
dilpositifs do clais en r-i;it,, foresti,-rc ( Centre 
et Est) et de i:ingara data V( i[rd (itt:, t e l-st 
savanicol,:. 

Liana ce-taiin; villages iLl I,,r:l Lt;1, lea 
paysanr:, utliiae:;t d-t. fo-sse:, datia. Ie5ujuel-.:(tt 

entag.;':f; leat t o-ervle; Ct7ux- 'i sont C-tat;tlito 
recouverrt. d,- tcrre 

tER4.()cI(_lc !.'_li I'iE-l2tE 

La niiuliplicaitr excluSiVelrotit VegOtaliVe 
utiliade ai coura de la dozziestication de:; eat-ecraa 
spontunea a conduit A la conatitutioa df- cl/mirca. 

Les syste-mes d'chage par d iii;rim ventes 
ders tubel'CIlos. "senlences" ont condult A rn 

large rfpar- i ,i- geograi.hiq, Cd., ineilleur 

cl6nes. 
Lea divera. dornrnages (rnalailie., altalles; 

dinaectoa) subi; tant par la partie v6g'tati-e 

a6rierine Clue souterrair-r joteto un r6l,: 
antagonlste et aurvient pu canser la disaprition 
lente et progressive,- de ces clones. Cetx. d(imt 
laire g~ographilque est restreinte, ltant p,,-r dei; 
raisonm dvidentes0 les plus vulnirables. 

En falt, deux procesauaL Concouri-ert nlu 
maintien des cl6nes et aln rcrouvelietnIcVt Litd 
"pool des cultives". II s'agit; 

- d'une part, des nutationa sornatialno; (li1i 
s'accnirnulent et peuvent s'exprilner da; un 

tel organlsrne (oil a d::, tvldr de tlubercules 
trbs nettement difflei,. i,-: ,hez rertaineia 

varidtds); 

d'autre part, I( l'intr,, 1,, i,rt lir' et 
constante do ,iivU-a; " . ,t,. ne, 
isau; d- la d et i , , i, -C 
d'lvo~re et conwta i,- .. , ,: LIt I'i, 1, 
foreatie.C, ouctet e - I., , ,rSt. ru 
a ohtaerv6es, pusa~td.t I rr:r 
'ag.tatifa ar'r-icna, ar-ill tie a it." 

des forntu; po itanrae tandis luto 1
tubercilta oit let; caracte.ri.tiqnea d, c--it: 
issu.s de forineuo cultiveoac. 

Dan'- l'oueSt, In diffusion de ces individi a; 
lieu probablellient p'ar i'tnternidiaire dea ethnics 
allog6nes, qui e tportent de. tutbercules au coUi
de leurs d placeu-ent vers leurs villages 
d'origine. On a alora multiplication de ce
 
nouveauix cl6nes et diffusion.
 

[tans le sud- est, lit ca'ture do" l'igtarne 
a'installe progre:;sive-taent. Urie part ic ies 
101, 1es raie ell Culttat est pulsde dans le 
rt.orvoir des "sontanea". 

CC crtndant, I'iltnportaltlt" dr'forestatiorn 
Conduiant Ia dilhiiution des rLserves 
alilnenlairtu; aaturlle!;. iicite h 6tablir des 
systrnea dlichaio; C no. a village:; voisins. 

C,-tux- ci COlitrileit aors, tout 
liatllrellen.i-lt, a "l'elaatiLliaatte-aitt des fornca 
spontanea; ot A It-nrt,ifftllion. 
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SUMQARY
 

Yams are inrtanl crops in C5to d'lvoir: four species, one of which is introduced, are widely grown.
 
Several others may be grown or may be useful as genetic resources, although they may not be edible. 1,359
 
accessions of I yam species were collected in the country in three missions. Methods of growing and storing
 
yams and comrments on genetic erosion are included.
 

RESUWtN
 

El ia,n es un cultivo inpcrtante en C,5tod'lvoire: se cultivan abundantemente cuatro especies, una de ellas
 
introducida, mientras quo hay algunas otras que pueden cultivarse o bien ser 6tiles come recursos gen6ticos,
 
aunque puedan no ser comestibles. En el pais so rocogieron en tres misionus 1.359 accesos de 13 especles de
 
lama. So Incluyen los rrhtodos do cultino y almaconamionto del tame y cconentarios sobre la erosi6n gen6tica.
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Genetic variation in populations of 
barley and wheat in Nepal 

T. Konishi ! 

SUMMARY
 

Genetic variation was inve.stigated within populations of barley and wheat collected in Nepal. 14 
varieties of barley and seven varieties of wheat were found, with considerable genetic diversity 
existing in the samples. 

INTRODUCTION 

Nepal has been assigned priority status by 
the International Board for Plant Genetic 
Resources (ISPGR) a: art area for c~llectinkg 
genetic resources of barley and wheat. Nepal is 
on the border of the distributiun of oriental and 
occidental types of these crops. and there is 
wide ge.netic variation within the crops (Nakao, 

1956a. 1956h; Takahashi et al., 1968). Further 
varieties at each collection site are frequently 
heterogenous (Hakao, 1956a; Witcounbe and 
Gilani, 1979). 

AREA AN) METHODS 

Barley and Wheat seed was bought front 
farmers at villages of different altitude.; in 
Kathmnardu and the car:mern regions of Nepal in 
1983. Fro lm eah !;anpre, about I0o kernels were 
soVIll After .harvestirg. ear ald kernel 

characterirmic- were examlriled individually, ard 
botanical varieties; classified by tile syste;mc of 
Mansfeld (I90). INakao (19S6a) ard Takalas-hi et 
al. (1968) for barley. and Mz,.n:;feld (1951) and 

Hosonc (1954) for wheat. 
The gene diversity or heterozygosity within0 

a population (sample) was assessed statistically. 

BARLEY
 

Farmers living in high mnountainous regions 
grew maindy naked barley. These populations 
were classified into 14' varieties, based on the 

characteristicr of covered ard naked kernels, ear 
type, ear densulty, a', type arid length, and---
kel-nel colour, which are controlled by major 
genes. 

- -lg. 

I,' Barley Gerrplasm Center, Institute for 
Agricultural and Biological Scicnces, Okayana
 

Covered barley i; grown on I small scale in 

the rowland regions of Dharan and Kathmandu cz 
a winter crop after rice. Most o: the covered 
barleys belong to var. coerulescer. a 6-rowed, 
lax-eared forr" with a long awn and blue kernel. 

In the IDarnkuta region (1,800-1,950 mu) the 
main variety of covered barley growvn was 
harlan.i an interruedium type, characterized by 
lax cars with short awr-a in a central row of ears, 

but without lateral awns. 
In the Dudah Kosi region, naked barley is 

ptincipally grown, as tire main winter crop up to 
2,900 m. Barleys can be classified into 

Iphilernense, nudirnonlanurn Fnd nudiripLonitun 
of intermedium types. Contamination with two 

or more varieties was always observed within 
every saniplc of naked barley in this region. 

it is clear that genetic diversity increases 
with altitude (Fig. 1). Wide diversity was 
observed in the naked barley of Otudah Kosi 
region rabove 2,600 l. 

'
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University, Kurashiki 710, Japan 
 Fig. I. Relationship between the altitude of
 

collection site aridgenetic diversity
 
FAO/IBPGR Plant Genetic Resources Newsletter, 72:24-25 In barley sarplos
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Takahashi et al. (1968) proposed classifying collected was ferrugineuim. Most of the 
the Nepalese and Indian barleys Into four groups; varieties il Lhe higher Ludah Kosi region were 
Indian, Lowland Nepal, Hfirnalayan covered and velutinum. characterized by awnless, white hairy 
Himalayan naked or Tibetan type. based on or velvet glune and red kernel. They seem to 
morphological and physiological features and have been introduced from Tibet (Nakao, 
geographical distribution. They soggested that. 1956b). 
the Lowland Nepal and iimalayan covered The geietic diversity In wheat populations 
groups of barley seeni to have riginated by Lf tIe lowland vias larger than that in 
hybridization between Indian and Tibetan gr~ups. -,ountainous r egions. It Is safe io conclude that 

n,-, relatioLship between genetic dversity and the 
WIIEAT al'itude of collection site exists in wheat 

Lamnple:. 
Wheat Lt a major winter crop in the lowlainds The samples are preserved in the Barley 

of Nepal, and is classified into two gr au,.r rato G ermnplasm Center ot Okayarna University, and 
(red) and seto (white), by kernrei clour. All of the Seed Storage Laboratory of the Institute for 
the three populations collected in 1Kathriiandu Agrobiological Resources, Tsukuha, Japan. 
were short stemned; ini niuntaicil is regions. 
roost of the varieties ld stems 3C cin longer 
than this. 

I lel al ese wjheat .''nrples were cla;sified into I.EIC;_L-
six varieties, based oni avin length. glutnie hair, 
i;luiino couluur aid kerniel colour. Ear type differs; "I'rc author expresses his gratitude to Dr. F.. 
withiri va'rieties, !ainely, pyramid, iriallel. lak;atashi, Eneritus Profezsor. Okoyana 
spilidlt alid clavate. so the sa1i :. or,: If;vcr ity, fur ranhy Ilel-ftl suLgestions alid 
-ulIi vided ineto 10 groutp- critical readinlg of the ranui.cript. Te 

I the hat lllraljnd re ion, all ,laritfs bels ned expedition was sutporced by the Grant-in-Aid 
either to eon'!lleu-cii or f2r£rii: a-in with iuong for Overseas Sieiiliffic Survey (No. 59042060) 

vehlt ticanti;, ret'd ernels all I ii v ,lunts. Inl fronii ji(islry of Education, Science and 
ic altiaillo ; re;i-'!T:., ti- (1y llle of wheat C1IIltu ':, J LIa'ill 

R.IFUA[ -:r- ; ed,4ao, 5. 1956b In: Kihara, If. (ed.). Whoat. 
' ad! _Cropt of J k!_o _ Hi~m 9y:_a : 545-3555, Vol. II. 

f -er-h i -1.r,., I, or,, 199. 1 _heSharpa, of Kyoto. 

. a ost ft .! ici C,, I d and Sht flaq'e. 

Nei, M. I073. AnaIyss of gene diversity in 
19'... iCtla [ Nail. Sci. USA,liono, . The i I ic,,ti . . and ,utid idat - tilation-. Fr-:. Arad. 


0isfrii ti o,, iio, Wli . Kihara's Studi-., n>i Wiat, 1: 52 (5
 

5:152.
 

Iekanashi, P., llayashi, J., Hiura, U. and Yasuda, S. 
Marvtfeld, R. 19.0. i., ,,rphoilji,chn Sy-.,t, * ,-, 19 l. A silly of cultiv afed barley, from Nepal,

a le n ,. ll , . h 0:8-24. Ilitlaya a, r lh India with -, cial reference to 

their phylhi.-'etic difftrentiation. fler. hara Inst.
 
Niansfold, R. i', I. [,has , rpholoji,.che System clot laid. B.)1., bkayara Uni ., X11:85-122.
 
%aat jizos, ao',ti Ziichter, 21:41-60.
Acitu, i. 

Witc-6&;, J.R. and Giint, M.H. 1979. Va-iation in 
Na .o,% S. 1956a. I , Kihara, if. (ed.). Ba-Iey. Lard cereals Irom the Hlirnalayas and the opt;nun strategy 
nddn seal , Vol. 11. Kyoto. plant gornplasm. J. AppI. Ecol.,...... .... __ -:67-. 9 for sas;Ii n 

16:6 5 4,40. 

RESUME 

[,,s rec ortches onl 6t6 effV cti,6-s sur la variation gin6fique existant l'int6rieur de populations d'orge of 
de b16 au N6pal. Ouatoize vari16t'-. 'orge o sept variirtLs do b1 ont 6tt identifi6es et on a observ6 une 
divorsitt6 gtn6tiquc; conside'-rable dar, les 6chantilllns. 

I$.SUVEN
 

So ha invostitado la vnriaci6n gan6tica do muostras de poblaciones de cebada y de trigo recogidas en of 
Nepal. So hallaton 14 variedadt!s do c.bada y sieie do trigo, con una diversidad gen6tica considerable on las 

ffuostras.
 



- 26 -

Collecting Gossypium raimondii 
germplasm in northern Peru 

L B. Simpson Y/. J.M. Vreeland Z_ and R. Ferreyra 21' 

SkIMMAI{ ' 

Fifty-three seed accessions of Gos piuT:, rairn',ndii were collected from areas in northern Peru.
Populations were restricted in distribution bu: tiere is no immediate danger of extinction. However, 
new government regulations might change this I'; 

INTRODUCTION 

Cottons (primarily the tetraplold New World 
Gossypilum hirsutum and G. barbadense) have 
beer, given the highest priority of any non-food 
crop by the international Board for Plant 
Genetic Resources (IBPGR) for germplasm 
collection end maintenance. 

New cotton genetic nate'ial could come 
from several sources. Including the various 'wild' 
subspecies of G. hirsutum (treated in part aas 
separate species, e.g. G. tomentosum, by 
Fryxell, 19BE) or of G. barbadense (also treated 
as separate species, darwinli G.G. and 

brasillense, by Fryxell, 1980), or from the 
partially domesticated cottons of either species, 

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

Work started over 50 years ago (Harland, 
1940; Gerstel, 1953; Phillips, 1963, 1966) has 
indicated that G. raimondil is the American 
diploid most similar to the ancestral contributor 
of the D genome. However. since 1966. few 
studies have been made onr G. raimondi!, and 
germplasm or living material for study has not 
been generally available for several years. 

Recently. there has been a renewed Interest 
in this species because of new methocs of 
genetic analysis and the desire to maintain 

1 Dopartrent of Botany, University of Texas, Austin, 
TX 78712, USA 


2/ DepartTnent of Anthropology, University of Texas, 

Austin, TX 78712, USA 


the future. 

gernplasm stocks. In addition, there was a 

suggestion that this wild species has better 
resistance to sr ider mites, aphids, scale insects, 
tobacco budworm and various 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 t,- species was "represented by a relatively 
iew individuals, and that these are confined to a 
narrow geographical range In a severe (very arid) 
environment" (p. 464). The same author later 
wrote ".nat he was pessimistic about the 
persistence of the two populations found, 
because one had only about 100 individuals and 
was in Imminent danger of extinction by 
encroaching agriculture. The second contained 
nn more than 20 Individuals. These suspicions 
seemed confirmed when a French expedition 
(Schwendiman and Schwendiman, 1981;
 
unpublished internal IBPGR report ARG-PR 
3/11; Ano and Schwendtman, 1984) ,ould 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. ratmondli 
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 

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
3/ Museo de Historia Natural Javier Prado, Aparlado anomalous rains of the 1982/83 'El Nino', seed
 

1109, Lime, Peru 
 was only collected in the southernmost area (3
 
collections) and the most northern locality (50


FAO/IBPGR Plant Genetic Resources Newsleter, 72:26-28 collections).
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....... 
 -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 bctween
' ............ 
 500 and 1000 in,11 vertieiess. plants growing, at 

,•,£° ,- C.. sea level in the lowerrno;t Chicarna Valley 
" 	 ,* •showed their ability to survive at low elevations. 

It should be noted that severai individuals 
(e.g, Doza anid Madoo, 1940, and local 

" Informants) emphasized the long germination 
" "".. .. .- - ".* time of G. raimondii. Tirnes froin sowing, to". C".. sprouting ranged fron 90 to over iSO days, and 

germination may only be 20%. 
In recent years, the Peruvian government 

has actively sought to destroy wild and dooryardC- cottons. By law, any Malvaceae that are 

potential harborers of cotton pests of patnogeis 
p.. . - -. must be eliminated (the list of 'dangerous' 

" . species including G. raLimodii sterns from a 
S*,t. ..... report by Wille et al., 1930). In the last few - •years, this law has been relaxed as the Peruvian .,o 	 agronomists began to realize that semi-federal 

.'algodon pals' (perennial G. barbadense) and G.
D. 	 ,- , .raimondii represent Important germplsmrr, 

. _c. ... resources that are wholly or primarily conifined 

to Peru. In collaboration with Mr. James 
Vreelarnd. the Fundaci6n rara el DesarrolloFig. I. Route fol Ioed in the doparfrnnts of La Algodonero (FUIIDEAL) and the IntituciOn 

Libertad, Cajanarca, and part of Lwbayeque Nacional de Investigacif y Prornoci6n 
in July, 1983 Agropecuaria (INIIPA), assisted in the collection 

of' G. raimnondii seeds and helped establish 
Shadd area-, indicath plco; in thih ., found experimental plots of G. barbadense biotypes at 
populations ot G. rainndii. Dashed lines show the several agricultural stations in northern Peru. 
route in the region of leru hfre G. ra -i.._iondi i During our collecting expedition, seeds of G. 
occurs. Exploratory trip , 

south (if ihe Chicana into raimondii were collected for FUI\IDEAL as well 
the fochhf and Viru valleiy and north of Guadoloul as for the US Department of Agriculture.
into fl fo lanem are not includ-t since no plants Herbarium vouchers were deposited at the 
qro found (during these forays. Museum Javier Prado (USM) in 	 Lirna. Texas A. & 

M. Uiniversity, arid at thc University of Texas 
Herbarium (TEX) at Austin, TX. 

In 	 late 1983, after this collecting expedition
THE STATUS OF G. raimnondii 	 was completed, the pink boll worm was 

inadvertently Introduced into northern Peru,
hille pop'ilatlons of G. ralrnondit are causing a restrengthing of the eradication laws 

obviously restricted In distribution, there does for Malvaceae related to G. hirsutum. We hope 
not seem to be any danger of immediate these laws will riot extend to G. raimondii now 
extinction. Large populatlons are growing In that this gerrnplasm resource has been 
floodplains along the Santa Ana river, and these 'rediscovered'. 
are not threatened by agriculture. At the base 
of the Chlcama, adjacent to the Pan-American 
Highway, there Is a much smaller population of ACKNOWLEDGEMENTS 
perhaps 150 individuals growing on the floodplain. 

Near Chilete, In the Jecjuetepeque drainage, The mission was funded by the University of 
the population of G. rairnondii corisists of a few Texas at Austin and the United States 
hundred Individuals. Local farning in this area Department of Agriculture. 
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acerca del parentesco do la especie peru3no do
 
algodonera Gossyp'ium rainiondii Ulbrich. Hinisterio Ulbrich, L. 1932). Malvaceao americanae, imprimis
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RESUME
 

Cinquante-trois sp~cimens de .eronces de Gosslypiin rainondii ont 6f6 recueiilis dans le nerd du P6rou. La 
distribution do oes populations est restreinte, mais il n'y a pas de danger inrrrdiat dlextinction. Cependant, 
la nouvelle r4leentation gouvernerroentale pourrait dans I'avenir modifier Ia situation.
 

RESUPEN
 

En varias zonas del norte del Per6 se recogieron 53 acce:os do semi Ilas de Gossipiu raimondi i. Las 
poblaciones tenian una disfribuci6n limitady pero no hay peligro inmediato do extinci6n. Sin embargo, las 
nuovas normas gubernaonenales podrian modi ficar esta situaci6n in el future. 
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Sampling cereal diversity .
 
in Morocco ,r°
 

A.B. Damana 1' 

INTRODUCTION 

Following up a collecting mission to the 

southern part of Morocco In 1984, a mistion 
looking for wheat and barley explored in the 
north and east of the country during June, 1987. 
The teams comprised Drs. S. Miyagawa, T. 
Kuwabara and M. F'urushou from the National 
Agricultural Research Center (NARC), Japan; 
Mr. V. Llatas and All !star from I Istitut National 
de la Recherchci Agronorntlqu (IN:RA), Morocco; 
and Dr. A.B. Damania from the International 
Center for Agricultural R~esearch in the Dry 
Areas (ICARDA). 

Soils outside Rabat on the road to Mekriec 
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 during this 
mission. 

In some areas of the Rif Mountains. pine 
forests had been cleared for cultivation. Cereals 
were growing on thta slopes, and the wheats, 
especially durum, were not yet mature. Also 
where irrigation was used, the crops vere late 
maturing. Many Aeilops species, some still 
green, were found along the borders of fields, 
and mature samples were collected as 
populations. At one site. south of Ouda, a wild 
Allium species was observed growing in 
association with cultivated wheat. 

GERMPLASM COLLECTING 

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

Genetic eros!on In general, and for barley In 
particular, was found to be! greater than 
originally thought. Germlasrn was sampled 
essentially from standling crops but also from 

I/ Cereil lnproovernt Projram, International Center 

for Agricultural Rie'.iarch ii,lho Dry Area,, PO box 


5466, Aleppo, Syria
 

FAO/IBPGR Plant Genetic Resources Newosleter, 72:29-30 
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Fig. I. Route of mission to sawple cereal diversity 
in Morocco snd the major collecting sites 

th.'eshing floors and farmers' stores. The 
variability for wheats was highest at the 
extremity 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 
he 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 
(FigI). Table I lists the samples collected The 
terrain rose from sea level to about 1.800 m; 
sampling sites varled from saline a few metres 
from the sea (Tetuan area), through highly 
Irrigated in the mountain gorges (Al-liocetma 
area), to very dry near the desert (south of 
Oujda). 

Table I. List of gerplasm samples collected 

Spcecies No. of samples 

Triticum durum 57
 
1. aestivum 50
 
Triticum spp. 
 I
 
Ae lop. spp. 5
 
IlordrLM vulgare 58 
1. distichum I 
i. bulbosum 7 
H. murtinum 
 3
 

Aena sativa 
 2
 

Vicia faba 
 I
 

lirasica sp!,. 2 

Phaseolus spp. 1 

1IAL 188
 

.....
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Some Interesting germplasrn was also CONCLIJSION 
collected from saline soils i, ares where salt 
could be seen as a white powder on tihe surface The linted variability encountered by this 
of dry soils. A few samples were collected very mnission indicates that the north and east of 
close to salt pans, f g jts t northeaf;t nf Nlorccco have now been adequately ,cove ed :;c, 
Larache. On evaluat it, these may turn out to far as collecting of landrace gerniplafin of 
be salt-tolerant, cultivated cereals Is concerned. Ilowever. if 

tlordeum murinurn is es pccially irtere:tink tg 
iart icular wild species such as 
bulLosum are needed, collecting 

Ajtos 
should 

or HI. 
hca done 

as it forms part of the ;econdary gene pool of at the end of June, by which tinie thes. ar. very 
barley and may be ueful In crosses. According close to r:taturity. 
to Orando et a l. i1Hf,), this wild fortri possesse-_s [he collected gerrnplasm wa, brought to 
cenes for disease resislaricc, drought resistance 
and cold tolerance. The [:1 progenies are sterie. 

III A headquarters 
irovide!l two deep 

in Rabat. 
freezers and 

IUPOR had 
sonis other 

but the sterility can be overcome by epliprnent for seed cleaning and storage at 
chromosome doublint, (S. Grando, pers. o-mmn ). ilIRA. The bulk of the germplasm collected 

Two s amples of durum landraces had luring; thi; mission was left with Moroccan 
extremely tough rachies and sterni even at scient istz and will be evaluatel, multiplied 
rnaturity. The spikes could not be broken at the where required, and conserved, together with tht: 
base, as was done on most occaslons, and 17S entries fron previous rtissions repatria ted 
secatours were used to cut tile stalks. The steis by ICARDA in Novemiber, 1986. 
proved to be completely solid,. airrost to the base A representative sanple of each accession 
of the plant. This trait may have special was taken for transportation to ICARDA where 
significance for resistance against wheat stem it was divided In half. One part wa!; sent to 
savfly (R. Miller. pers. corntmun.). Other NARC and other Institutlons It Japan, and was 
santples. especially fron areas bordering deserts, inahtained for evaluation and multiplication at 
separated fron tire soil at the slightest tug to ICARI.A. 
the spikes, the root system being poorly 
developed and extt uney tshallow. ACKNOWI.rGEMENTS 

Hordeurm bulbosuin, which is useful for 
haplold breeding, was found trowing on the The teatn members and ICARDA would like 
borders of fields along tsit: roadside. Aegiot to thank the Moroccan authorities, particularly 
spp. were also sornetinien fotund In as.,ociation the Director General of iNRA, for permission to 
with 1-. bulbosuin or the oilier wild barley, I-I. collect germplasm, -, well as for tle 
inurinum. particilpation of local personnel. 
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Genetic resources of cereal Germplasm collection 

crops in PDR Yemen. The first sorghiurn-collecting mission was 

1. Sorghum undertaken during Oct.-Dec In 1969. Siethen. collections were 
made periodically until
 

November 1978, when about 96 sites were 
sampled. Atlempts 
are being made to evaluate 
and register the entie collection. 

! 
Generally the cultivar:; from high altitudes

Abdul Azlz Ahmed BawazLr ! appeared to be the tallest (300m) and latest 
(160- ' 80 days). Three classes of car ty-pe (open, 
semi-compact P.nd compact) and six classes ofPDR Yemen is located in the southwestern grain coloulr (rangijqg from dark red to chalky 

corner of the Arabian peninsula between 12' and white) were recorded (for details see Mu'allem, 
20 N latitude and 42' and 53' E longitude. 1981).
About 80% of the population of ever 6 million 

° 


Variability within cultivars of each climatic 
people depend on agriculture. 'Fie country has a region i; limited. This is more or less similar to2 , 
total area of 290.000 kn of vwhich only 1.2% is the Tiham,. plain -f the YeIen Arab Republic.
potentially cultivatable. The climate is mostly A selection programme was Initiated in 1977 In 
arid and tropical to sub-tropical, with a hot the coastal region of the ccuntry as a first step 
-u rnarli and a mild winter. Average angltlal to improve the existing sorghur cultivar Beini.
 
rainfall is 50- 70 rm. 
 Collections have been made of wheat 

There are three distinct agricultural regio.:. (Mu'allern 1982), .,size, millets and other minor 
of the country. the coas t al region, the cereals such as narely with the exception of 
mid-altitude region (600. 100 metres above sea sorghurr (Mu'allem, 1981), no attempt has yet
level), and the high altitude region (2000 metres heni made tj clas:;ify these collections
 
above Se;, level and above) Suni;,v'r and winter
 
cereal crop:; are generally 
 ground water GFIIC I EROSION
 
irrigation. P ain-fed agriculture is iracticed on
 
only 5% oC t',e cultivated area, 
 in the mid and The daniger of losing availlable germplasrn is
high- altitude regions where annual rainfall a mnajr tlobl ci for most of the cereals grown in 
generally ranges between 250 and 500 irn. the colintly. because, of the introduction of 

Th soil:; i the valleys where crops are high-yielding ex,)tic cultivars and hybrids.
 
grown are mostly alluvial and low in organic
 
matter. 
 FU,"lURE ACTIOt
 

Cereals 
are the priie crops; in the urban and 
rural areas aid their cultivation is increasing. There is need for continuous: survey, collection 

and classification to follow up the present 
situation of the genetic resources of cereals 

RESlARCi crops in the country. In particular wheat and 
naize should be dealt with, as the threat to local 

Cereal crops research so far has rnairly cultivars fror high yielding exotic varieties is 
concentrate on the imnprovemnent of wheat, increasing. 
sorghum and riaize, in terms of varietal In this respect technical and financial
 
improvement. cultural practices and plant 
 support is needed from IIIPGR and regional and 
protection. international institutes. 

Long-term (ex situ) conservation Is neededGenetic resources so cooled storage room or deep- freezer chests 
tre required. Tecnrcal co- operation IsQuite a few of the cereal crops grown in necessary for taxonomical classification and 

PDR Yemen are native or are early Introductions documentation of the genetir. resources data. 
to the country co-existing with related laiidraces Finally for the continuity of the programme,
and wild relatives. local staff need further training. 
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Genetic resources of cereal .....O 
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2. Barley, millet and maize /.. 
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INTRODUCTION 

Barley. millet and maize are minor cereal C,2o 
crops in the PDR Yemen. They are used as 
humnan food. At present, maize is u.ned also as 
poultry feed. Almott the entire area of Larley 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 is similar In 
importance to barley, and, as In the case of 
sorghum, It is grovn under a wide variety of 
climatic conditions. lowever. It I.;cultivated 
predominantly u-der spate irrigation in cot.stal Fig. I. The route of the collecting mission 
regions. A limited area Is grown as a rain-fed 
crop in mid and higher altitudes. Maize Is 
almost exclusively grown under groundwater 
irrigation in the coastal region. It is a relatively Millet 
new crop and has good potential. 

Local cultivars belong to Pennisetum 
COLLECTION OF GERIMO-LASM ,!aucum arid Pennisetum setaceum (pearl millet), 

Panicumn rigidum (little millet) and Eleusine 
Eight exploration have been undertaken in coracana (finger millet). They are tall with 

14 sites of the three agro-climatic region; of the small heads and reduced tillers. Finger millet is 
PDR Yermen to cover as wide a variability as rmediurn in height with small heads split into five 
possible in the indigenous gerrmplasm of the branches. Three local cultivars were identified. 
three crops (Fig. 1). namely Maseibll (or Dokhon), Kenab arid Hibah, 

which are pearl millet type, finger millet type 
EVALUATION and little millet type. respectively. Maselbli is 

the local name for pearl millet types all over the 
The collection made and the field country. Kenab is the local name for finger 

observations on these crops revealed the millet types all over the country; but Is known as 
following. Dokhon in the coastal area of Hadramout 

Governorate. lHibah is the local name for little 
Barley millet (early maturing type) in Socotra Island. 

Local cultivars belong to 1lordeim vulgare Maize 
L. and are predominantly a 2--row type (with 
varying amounts of mL'ncing with plants with Local cultivars belong to Zea Lna~vs L. They 
6-row ears), with high susceptibility to lodging are medium in height with !;mall yellow-grained 
and stripe rust. Four local cultivars were cobs and a low-yielding capacity. Two local 
identified, namely. Dakour. Bothinah. Khatrin cultlivars were Identified, namely Ilind in the 
and Marboua'a. coastal region. arid Scin in the Dhala area 

(around 1300 m.a.s.l.). 

I/ EI-KrA Agrictiltural keoarch Contre, Ministry of GENETIC EROSION 
Agriculfurr and Agrarian Roform, c/o FAO PO Box lie. 

1188, Aden, PDR Yemn Due to tie limited variation in the 

population of the local varieties of these crops. 
FAO/IBPGR Plant Genetic Resources Niewsletter, 72:32-33 intrapopulation selection isnot expected to lead 

I 
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to a substantial improvernernt in yield The 1974) These two varieties were released for 
farmers readily adopted the newly Introduced commercial cultivation along with local cultivars. 
higlh-yielding varieties (HYVs) of maize arnd Contrary to mize and millet, the pace of 
millet; Keneja-6 and America Early of maize adoptin, the newly introduced lioru and Nabawi 
introduced from i3ulgaria and Egypt. IIYVs of barley, which cotinuie good brewing 
.'espectlvely, were released in 1972 after 3 years qualities with other characters, has beer, 
of testing. As a result of subsequent testing, the constrained be(ause such varieties could not 
American Early IIYV was withdrawn. KeneJa-36 meet the quality of human food requirements. 
now covers almost the entire planted area, with The danger of losing local germplasm of 
limited areas sow to the Sein variety In the barley and millet I . not yet a major problem. 
Dhala distr(t, and the I!ind variety in solitary becaluse farmers select their seeds from good 
pocket. n th" coastal region. heads every season from their own fields (the

Several varieties; of millet have been two crops are not included in tile Sted 
intrrduced and included in varietal trials to Multiplicaticn Programme). 
identify I.ighcr yield and early maturity; Dwarf The absence of mechanization In areas 
Senlegai (pearl nilltl aopeared to be roost where such crops are grown is another reason for 

V 4, tat-as was 
carried cut In th,2 potailation of this variety, The danger of losing the local germplasm of 
which resulted In the development of two maize is Increasing, because seed of the newly 

promising, It - x heiection the preservetion of the gerrnplasm. 

strains. Dwarf Setegal and Tall Senegal. An Introduced IIYVs of maize is supplied to farmers 
elite population vias supliled to farmers in the through the Seed Multiplication Project every 
Shabwa Governloratv and to sor, Middle Last ydar. Therefore, the pace of spread of newly 
countries throujhl the iFA()/IHI: P Regional introduced lYVs of maize is accelerating, and 
Project on Field FodI Clrolp (balshi et al., local cultivars are ditilnishing gradually 

Hik,.hi, J.S., t _al. 1974. A:,nual 'ro res R.port, 
Ses,.on 1973/74, Agronotry and Plant Brt. ding Section, 

[I K-tdPgr,cultural Rsseparch Centre, Aden, I'DRt Yoeen. 



- 34 -

Surveying and collecting branching and biomass production, but the seed 

in Indonesia
InidonI i 

K.L. Mehra L.A. Soekamto -, 

A.T. Sunarto _2,S.j. Rijadi Y' 
and D. Supriadi _' 

Ecogeographlc surveys and collecting of the 

Desmodiuni genepool were undertaken by I1PGR 
during 19B4 and 1915 In the islands of Sulawesi 

(north, central and southeast). Java, east Nusa 

Tenggara (NNT-Timor, Rote, Flores. Sumaba and 
west Nua Tenggara (Lombok, Suniibawa). A 

total of 430 accessIons were collected of about 
17 species of IDesrnodium and 6 species of 

related genera (Table 1). 
Samples of seed andL vegetative t,:lrtswere 

collected. Iata were also recordel on site ar. 

plant charactristics. Duplicate salmples and 

data sheen. were sen t to the Conmmonw(.alth 

Scientific and Industrial Research Organization 

(Australia), Centro Internacional de Agricol'ura 

Tropical (CIAT) (ColorljblaL. the 

Indonesian--Australian Forag- Progi'aniie and 

Lernbaga Blologi Nasional (1.1A1) (Indonesia). 

Accession: of several species were .,atherl-d 
from sites differing in altitude, p11 and rainfrll 

Codarioc alyr tnc.tariLs occurred in dry 

islands of Flores, Timor and Sumbta In grasslarna 

thickets and forest rmargins. Population 
densities at collecting sizes were frequent or 

abundant. 

Dendroloiumn triangulare occurred in 

Timor, Sumba and Surnaawa In permanently or 
periodically humid localities, watersheds and 

forests. Distribution "va:; rare In the target 

area. Collecting sites IlnSumribavia were highly 
acidic. Collections differed in plant growth. 
plant height, stem thickness, leaf production, 

leaf-stein ratio, blornass productlon and seed 

production. 

Dendrolobiuni unibellaturn occurred in 

grasslands and forest margins oLong the ccastal 

areas between Ende-Raya In Flores. Populatiou 

densities at the sites were high. 

Desrnodhun dichotomurn occurred mostly in 

the agricultural fields In limor. Accessions 

varied n plant height, leaf-sten ratio, stem 

I/ IBfCfI Forao Col lector {5.t. Asia), Lertilaga 

Biologi lasional, boqor, Indnesia 

_2/ L rbaga Biologi Nasiona, Bogor, Indonesia 

FAO/IBPGR Plant Genetic Resources Nowsletter, 72:34-36 

setting was very high in all accessions. 
Desmodium Rangeticum occurred In a wide 

variety of habitats and was also distributed in all 
flandn. Two main types were recognized, one, 
with broad leaves and white/pale yellow flowers, 

was tall with a thick stem and had high seed 
p oductlcon. The other had short or 

medium-sized leaves and purple flowers. 
A.:cessions promising for use as forage plants 

were identified. Specimens differed In growth 
habit, plant height, stem branching. leaf size. 

leaf-stem ratio, Inflorescence length, seed 

production and total blonmss. No association 
between geographic distribuZtion and plant type 

was observed. 

Desmodlimn heterocarpon occurred along the 

roadside, In grasslands and forest margins, 

nostly In southeast Sulawesi, central Sulawesi, 
north Sulawesi and In the western region cf 

Flores. Its populatiorLs were frequent in certain 
areas but otherwise rare or occasionil. At 

individual sites the population densities were 
high. Accessions differed in growth habit, plant 

height, leaf number and size, leaf-stem ratio, 

steim thickness.., branching. biolmass production 

and seed produttion. (Accessions from highly 
,cidic soils and those from dr!er areas arc of 

speciil interest to the CIAT prograrnme.) 

Desnlodium heterophylium grew in rice 

fields, graslands and forest margins. mostly in 

humid localities, watersheds and similar 

silations. Itd populations were occasional or 
rare in the islands of Sulawesi (north). Timor and 

Java and very rare elsewhere. Desmodium 

intorturr vas collected only from Flores. 

Desmodiurn laxiflorumn occurred along the 
roadside and in forest margins. mostly in shaded 

areas, In Sulawesi. Flores ans Suraba. It was 

widely distributed In these islands but was rare 

In Lormbok and Sumbawa. Seed l.etting wa-; poor 
at certain sites but high or very high st other 

sites, depending on the availability of polinating 

Insects. 

Desrnouium ormocarpoides. -. rerandu n. D. 

tortusurn. D. trifoliastrum. D. virgatum and D. 

zonatumn were rare and were collected from only 

a few islands. 

Desmodium scorpluruis occurred along 

roadsides, grasslands, grassy wilds, forest 

margins and as undergrowth of coconut 

plantations. It was frequent In central Sulawenl. 

Flares and Sumbawa but rare in other Islands. 

Accessions differed In plant spread, blomass 

production and seed production. 
Desmodium Ityracifolium cucurred along 

roadsides, roadside ridges, near rice fields, 

forest margins and as undergrowth of coconut 
plantations. Populatlons differed In stem 

thickness, leaf-ster ratio an-d biomass 

production. Seed setting waa high In all 
populations. This specie, Is highly stoloniferous 

and, being a high seed-setter, can cover 

extensive areas quickly In a growing r.eason. 
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Table I. resrmodium collecting in Indonesia
 

Species Number of collections Ranqe
 

Sulaesi NTT NT6 Java Total Altiluda (m) Rainf. I // pitof soil
 

Codar iotaIy 9 9 10-960 3-4 6.5-8.0 

motar ius 

Dondrolobium
 
trianuIare5 4 9 10-390 3-4 4.5-7.5 
urrbellatum 2 I 3 20-280 2 7.5-8.0 
Desmodi um 

dichotomut, 14 14 60-110 3-4 6.0-6.5 
ganefticum 62 53 22 3 140 0-1,100 1-8 5.0-8.5 
heterocaron 26 II 37 10-970 2-6 5.0-8.0 
hetoroLlur 7 6 6 119 20-620 2-6 5.0-7.0 
intortum 2 2 0-30 2 6.5-7.0 
laxilorum 20 13 2 35 10-840 3-6 5.n-8.0 
aror rpoido' I I 0 4 7.5 
rqji 2 3,dum I 
scor=u r-ut 8 12 6 26 0-370 3-4 5.5-8.0 
s tyractifoI ium 32 4 I 4 41 0-800 2-8 5.0-8.5 
*or fuosum 2 2 
tritlorum 4 7 3 14 20-510 2-4 6.0-8.0 

trifoli a-;t rum I I 2 20 4 
volutinum 3 16 12 31 25-710 3-4 5.5-8.0 

virgal'umI I 4 
zonatum 5 5 30-440 3-4 5.0-6.8 

Desmodium spp. 6 7 1 14 20-1,600 3-6 6.5-8.0 

Phyllodium 
cilegans 5 5 150-520 2 6.5-8.5 
pulchellum 6 6 120 3-4 7.5 

Tad iha-i-
Sritr um 1 120-1,007 3-8 6.5-8.0 

IOIAL 175 186 50 19 430
 

I/ No. of consocutie months with 100-200 rmr.,
rainfall per year
 

This species If;ghli, r.,-nI.lrg pd destrvToes high T".,. x'O:j-iclyre v'ee re.g-nlzed, nn 

systematic evaluation In, iasture-irprovement with elliptic leaves and the other with broadly 
programmes. It can tolerate shade and ti many ovate leaves. No association was observed 
ways It is as good as D. heteroca pon. Several between leaf type and geographic location, 
accessions were made from acid soils and from Populations differed In g:owth habit, plant 
different altitudes and rainfall zones, height, leaf number, leaf-stm ratio, stern 

Desmodin triflorum occurred along branching, blonlans production, but were mostly 
roadsides, roadslae ridges, agricultural fields, high seed setters. 
undergrowth In coconut and clove plantations. In Phyllodium elepans and P. pulchel'um 
ail islands surveyed. Populations differed in occurred in gra.%slan, forest margins and 
totr.l spread, leof size. biomass and reed sometimes in abandoned agricultural fields, In 
rroduction, dry islands, viz. Flores. Timor and Sumba. 

Desmodium velutinum occurred In grassy Within these islands its distribution was 
wilds and forest margins, in all Islands except restricted. 
north and central Sulawesi, since this species is Tsdilhag trlquetrum occurred along 
adapted to a dry climate. Population denslties roadsides and grassland margins in Flores. Timor 
at the collecting sites were often high or very and Sumba. Populations differed in growth 
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habit, plant height, number of basal branches, types were collected. Accessions promising for 
leaf size, leaf-stem ratio, biomass production use as forage plants, soil cover and green manure 
and teed production, were identified in D. ganFeticu, D. 

Several accessions of different species were heterocarpon, D. styraclfolium. D. tortusum., D. 
made from acid infertile soils of all Lslands ano triflorum and D. heterophylum. Several 
some also from the alkaline soils in Timor. The acce--sions slted to problem soils (high acidity
accessions of all species varied in several forage or alkalinity) can be used as straight
attributes. The species differed in belng herbs introductions or as donor parents in hybridization 
or shrubs. Even within a species like tesmodium programmes aimed at incorporating those traits 
heterocar ! and D. stracifolin. a range of into accessions otherwise lacking adaptation to 
forms from prostrate herbs to semierect or erect problem soils. 
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Collecting minor tuber ....... 
crops in the Andes V 

C. b 0 , V'. 

Paula Jokela 1'and Leena Pietila ! 

Ulhflco (ILugcus t osu oca (Oxal( 

tuberosa) ad nu eenel iberosum) ar 
edible tuber crops endemic to the Andes, 
growing at. altitudes of 3,OOO-4.000 m. They are 
high on the list of ratlonal priorltles of 
conservation in the Andean :".on 
(Esqultnas-Alcazar, 19b.a-d). 

A group of Flrnish biologists collected 
additional gerniplastn of these tuber crop-- In 
soutnern Peru, Bolivia and northern Argentina In 
March-May, 1987 (Fig. 1). Collecting in the 
Department of La Paz was done with lo0lvian 
agronomists, 

The objectives of the jjiir:.loiu were to 
collect tubers to augment. holdings of the 

,
Peruvilan and Bolivian oational prograiton es anr 
well a; for l:'rrstigations in Filand, to study thie 
sexual pheuornerla of ulluco and to ilake 
observations on wild ulluco (lllcu:: 
Aborjjzjeu;). It the thive!rsity of Irurku, ulluco, 
oca and ann have been Investigated since 1982. 
Studies have concentrated on the variation 
pattern of the crop;, their reaction to day leiigth 
a.-idon the formatilon and viability of ;eeds of 
ulluco (Rousi et al., 19H6. 1987). 

The c.1oection Is conserved in th Botani- al 

Garde r of the Unlversii y of Turku. 123 
accensionsf ,::fII. tuber_.rcns were nmade, 39 of 0. 
tubero:ra and 11 speciniens; of T. tlkerosur 
collected. Each ace Io; cruntalu; several 
morphologicrally distilct clone;, T es areTir: ;arlt, 
deposited i:t tie tJiversldtd Mayor de !an 
Andres. La Paz. In the llnlver:.tdcid Tecnicte de 
Oruro and In the Proyecto do Investigaclon do 
Sisternas Agropecuarlos Aridinos,. Puno (samples 
from Bolivia and Argentina) and ink the 
Universidad Naclonal San Antonio Abad del 
Cusco (samples from arounid Ctusco).. 

The tubers of the collection showed great 
variability, which wa; highest aromnd Lake 
Tit laca and Cusco. 

Populations of wild iilluco were foundrl in the 
Department of l.a Paz. Sexual seeds of ullsuco 
were al;o found, though only a few. In 1987 it 

considerable part of the flowers withered as buds; 
because of the exceptional drought In southern 
Peini arid Bolivia, 

I/ Dopalrtrrent of Iiolo9y, Urlivorsity of lurku, 
SF-20500 lurku, Finland 

-

-

/I 
.arientina 

Fig. I. The collecting rcute
 

During July--September the material was 
evaluated and propagated In the University of 
Turku, so that material is also available from 
there to Investigators interested t those crops. 
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Collecting oil palm burud, 

I(Eiaeis guineensis) 
in Tanzania and Madagascar 

N. Rajanaidu 1' . 

............. .
INTRODUCTION *U . .. 

Elels . species. E. * The .genus.".. comprises three.................
 

guiineensis, E. olelfera and C. odora (Barcella 

odora). Of these. E. gulneensis is the most 

economically Important. It Is mainly endemic to 

Africa and E. oleifera and E odora to south and 

central America. Extensive natural E. 
lneensls oil palm groves are found along tie 

western seaboard of Africa from Cape Verde to 

Angola. Oil palm groves hae also been reported 

In Tan:zania and Madatascar (Blaak, G., prrs. 
coinmun.; JurneIIe and de 1a Bathie. 19 11. 

The genetic base of the current breeding 

mate&rial Is e)tremely narrow, It consists of .I 

material derived frorm four Bogor palns planted 

n Java in 1848 and a limited number of E, AA 

pisiferas from Africa (Jagoe, 1952; Hardon and 

Thomas, 1968). Concern generated by this. 

situation provided the Initial impetus for the Fig. 1. Collacting sites at the 1: ora region 

s,.arch for new genetic material (Harden. I971M). inTanzania 

The International Board for Plant Genetic 

Resources (IBPGR) and the Palm Oil Research from each bunch were kept separate. Data on 

Institute of Malaysia have for a number of years ecology, butic h a1nd fruit characters were 

beeni coordnatLng the collecting of threatened recorded. InlMadagascar, palmhs were sampled at 

germplasm. 4 sites (Fig. 2). Table 1 gives the locaNtion names 

In this paper we describe collecting nisrions and the sample size at each site. 

In Tanzania and Madagascar. which are basically 

fringe areas of platm growth. Collecting has OBSERVATIONS 
already beer, done in the major areas (Rajanaidu, 

1966). During the expedition the team found dense 

paln groves at Ujiji, Mwandiga, Kiganza and 
COLLECTING DETAILS Simbo in Tanzania. Farmers harvested these 

palms regularly for the extraction of oil and the 

Collecting war carried out with the manufacturing of soap at the village level. The 

cooperation of the Ministries of Agriculture In groves In Tanzania were not as dense as those 

Tanzania and Madagascr, and with partial found In southeast Nigeria. The frequency of 

financial support from IBPGR. Duplicate palms of fruit form duras Is about 90% and 

samples were deposited at the Ministry of tenera 10%. Frequency of palms with 

Agriculture. Kigoma, Tanzania and Ministry of pigmentation of the type virescens was 10% and 

Agriculture, Antananarivo, Madagascar. nigrescens 90%. 

In Tanzania. samples were collected at 13 The differencns between sites (populations) 

sites (Fig. 1) located near Kigoma along Lake for the characters bunch weight, bunch length, 

Tanganlka (Table 1). One banch was harvested bunch breadth, bunch depth, stalk weight, mean 

from each of the palms sampled, and -he fruits fruit weight, mean nut weight, mesocarp to 
fruit, fruit length, fruit diameter, nut diameter. 

kernel diameter and shell thIckness were 

statiztically determined. There were no 

I/ Palm Oil PRsuarch instituto of Malaysia, P0 Box significant differences between populations for 

10620, Kuala Lurrpur, Malaysia the traits scored In the field, except for stalk 
weight and mesocarp to fruit (%) for the teneras 

FAO/IBPGR Plant C,.netic Resources Newsletter, 72:58-0 fruit type. 
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Table 1. Collection sites and sarple size
 
of oil palm in Tanzania and Madagascar
 

Location Dura lenera
 

TANZAN IA 

Ujiji 3 3 

Moand i a 5 -
Kiganza 4 3 
Ilegala 4 3 
K wilanga I 

Fitale 3 2 

Chasikabwimbd 5 
Kinazi -I 

Simix, Vi lIlage 3 -

Kagongo Villag, 3 

Mgaranganza 4 

Mahe," 5 

Luiclhe 2 -

IOlAL 4 18 

MADAGASCAR _
 

Malaimbandy 16 km) 6 
]uler I 

Malaimbaindy 6 
(35 kom) 

Halaimbandy 4 

R5 ki) 

TOTAL 17 

Iit as difficult to determine the dura 
,

fIIui t form . 

The distribution of natral oil palt-n.; in 
Madagascar wa, recorded ov Jurnelle and de Ii 
Bathie in 1911. "hey found palins along the 

coast fro-n t;s)uth of Cape St. Andre t. the 
ManamctKa ac,. 'tslribihioa rivers. During our 

expedition, very fe-v palhit; were found In that 

region. Most of th,: oil palm groves were noticed 
along the road frolml MvIlandrivazo to 

Malahlnbandy. The palm. were confined to sandy 

river valleys intermingledl with forest trees. 

The ptrlms were very poor in growth as compared 
to the palms fouitl In the C amreroors. Nigeria, 
Tanzania and Zalre. The local farmeir; were n,,t 
familiar with the use- of oil patlm bu:rches aid 
harvesting technique. 'Thi indica !.s; tlot. the oil 
pahlr could have been a recent introduction to 

this region. 
In the case of Madagascar. limited data 

were scored in the field for the samples 
collacted except for nut weight Rnd ecological 

Information. It w.s not possible to Identify the 
fruit forms because the frits collected had very 
!ittle mesocarp; mostly it, was eaten by birds. 

Most palms of Mnlaga.car origlIn are the duras 
type (1laak. pers. colrasi.). The mean rout 
weight of 17 sanples was 1.76 g, as compared to 

AVO*MA ,SI 

. 
ooONAVA 

TOL...-


Fig. 2. Collecting sites in Madanesc'ar
 

I, Malaitbandy (6 K); 2, uler;
 
3, Malaibatidy (35 kms): 4, M laintbandy (65 kln)
 

8.. and 8.9 g for the tne-ia :%ud duras forrce, 

collected in Tan-.ania In general, the growth.. 
buncrh .iid fruit traits were. poor as corr-'ared tco 
material found In other cnuntrles This could b 

dioe t , poor erivirorlf:21t ard I, IO 1' a 1a II 
r, 	 Ilowve ., theal'I'jnls In Madagaciar r TIOt 

short or ditict eloulgh to elevate therl, tO 't 
aeparate species level. e.g. I case si; 

(13eccari. 1914) 

T e material collect ed in Ta,zania i,; 

conmparable to that collec',ed In the Caroeroonn. 

th.2 Ivor, Coast, Nigeria and Zaire. For Lnrstance 
the percentage of rmesocarp to fruit of the duras 

type is close to that oi Nigeria as is the 

znesocarp to fruit ratio of the teneras type. 

Richardson and Chavez (1986. unpublished 
mimeograph, Oil pain ger-nplam;no of T'anzania
origin) describe the value of 'fmiz;,oan material 

collected by Blaak and its perfcro;nroce in C'ost-a 

i ca. 
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Rice germplasm resources
in GhanaTestingin Ghana 

Richard Akromah 1' 

Rice germplasro in Ghana includes three 
wild species and two cultivated species. The 
wild species are the perennial tetraploid O9_2za 
punctata. the perennial diploid C). lnglstarrdnata 
and the annual diplold n. barthil. The 
cultivated species are the Afric(an 0. laherrlma 
arnd the Asian 0. .ativa. 

Since the introduction of _Q. sativa. there 
have been three broad categories of cultivated 
rice In Ghana. The first group, characterized by 
leaning and ratlr loose panicles with white 
grains, Is associated with 0.C.ativa; tite second 
group, recognized by erect and conipact panicles 
with it red seedcoat, Is associated with 0. 

laberrira; the- third, possessilng slightly leandig 
paricles with a red seedcoat, Is ce ndered to be 
a hybrid of the Asian and African cultigens. 

0. sativa has proven to be adaptable to 
Ghanaian conditions and many local varieties 
have been developed esides tire group of 0. 
sativa cultivars which n- be considered as 
laridraces, there are ellii- veties/lines whirlcr 
have been hitroduced into ti. country aid which 

are being tested under the nternational RiceProgram,.
 
Tshere have been several collections of rice 

germplasrnmade since 1970. Field work on rice 
germplastn 'ollecting in Africa has been a 
partnership between national progranmes and 
lnterrationat -rentres. where the International 
Board for Plant Genetic Resources (IBPGR) has 
played a moajor coordinating role. ThIe Plant 
Genetic Resources Unit (PGRU) of the Crops 

Researc, listitute of Ghana 	 (CRI) ht's made 
sever '. In '976 and 19'78, a Joint Internatinnal 
Institute for Tropical Agriculture (IITA)-C RI 
team made collections with funds from IBPGR. 
The Faculty of Agriculture of 	the Jniversity of 
Ghana has ah;o made separate 	collectionm. 200 
accessions were gathered during a collection 

xpelediltion funded by the International Rice 
Research Institute (IRRI) as part of a Genetic 
Resources Conservation and Management 
Training Course itn 198 ,. Table 1 shows the 
number of ac,essiow so far collected in Ghana. 

"I'lese accessions are being kept under 
short- tern storage conditiols in Ghana, in 
alnliUnil foil-polyethylene envelopes in deep 
freezers at a seed moisture content of 6-7%. 
Duplicat,_' samples arte stored at IITA, Ibadan, 
Nigeria. 

On the whole, evaluation work has not gone 
beyond morpho-agrononic characterization. 
lowever, the great adaptability of the 0. sativa 
cultivars to disease and drought on the 
hydromorphic soils makes them a potential 
source of resistance or tolerance to such 
stresses. 0. glaberrima also tolerates extremes 

Table I. Rice genr'lasm collected in Ghana
 

Institution Year 	 Cultivated species Wild species
 

saliva qlaberrima lonmistaminnta barthii punctata
 

CRI (PGRU 1981/82 35 19
 

IITA-CRI 1976,78 
 82 18
 

Universify of 1970,80 160 
 40
 

Ghana
 

CRI-IRRI 1985 
 169 19 
 4
 

7OTAL = 555 

I/ Plant Genetic Resources Unit, Crops Research
 
Institute, PO Box 7, Bunso, Ghana
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Table 	2. Sam accessions from Ghana resistance to some of the major irsect pests ol 
having insect resistance rice. Tabl-s 2 shows a list of those accessions. 

EXTENT OF GENI;TIC EROSION 
Insect resistance
Accession Specie's/variety 


No. The greater adaptablity of 0. sativa with 
11s superior yield has contributed to a regression 
of 0. y&aberr!ma in most rice fields. The 

ItO937 0. punctvs bph, z lh, ystb charar;teristli, of easy shattering of 0. 
101401 Q- punc aft_ bph, zlh glaberrima has also made it a less-preferred 
0i(YJIr 0. ypnctaa bph, zih cultigen. In fact, It is removed as a weed b? 

101439 0. punctat bph, zlh, ystb, gh some farmers whenever they find it mixed with 
IA 74I t

2 
li (.nyoX )aiI g 11h their 0. sativa crop. Wild G. Lor'istamnata and 

4 I49 Mdngo glh 0. barthti are also seen as troublesome weed:; on 
14751 U lI ia glh Gharaian rice farms. The natural habitats of 
14/55 Kobi -Ka- glh these wild species are fast disappearing as a 
141h6 bas6u Rod gih result of human pressures on virgin swampy 
10758 H v ino gih lands, and recent devastation of the natural 
1.1159 Po Koko, glh vegetation by bush fires arising from the 
14 I. I iu luntur glh careless use of fire In favin clearing. There are 
4e/ Mani Goyo glh still some areas. esp"c.ally In the west of the 

.. ...... .. .. ....... . .. ..... . country, where much of the gerrnplasm has not
 
Abbroviation,: bph, bro..n planthopper (Nilaparvata been collected and efforts should therefore be 
uj~nnsi ; 1h, groon leafhoppnr (Plo-to!j Lix niade to collect in these regions. 
rg.rese: ; zi, zigg tea f hopp)r iRee lia Rice germplasm from Ghana can be 

rk2~al i; ystb, yel Io Shn borer (io!cil)9_ph.qa obtained from the following addresses: 

ncor tulas) 

Fror: Heinrich,, L.A., KHdrano, E.G. and Rapusas, The Officer in Charge 
H.R. 1985. G eutic Evaluation for Insect Resistance Plant Genetic Resources Unit, 
in Rice. International Rice Research Institute, Los Crops Research Institute. 
bailr, Philippines. P.O. Box 7. 

Bunso 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 acce.s.onr from Ghana by Legon 
198, and some have been fAund to have Ghana 

http:cil)9_ph.qa
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Augmenting Ghana's gormplasm resources. tut the Unit I graduallyesoucesbecomingplan gentic & base for present and future cropplant genetic resources improvement due to the support and close 

collaboration of the International Board for 
Pla- t Genetic Resource; (IBPGR). 

PGRU is a partner in the worldwide network 
o, -entres working to conserve genetic resources 
in close cooperation with IBPGfR. In 1981/82, h1 
collaboration with IBPGR and the Department ofForson K. Ayensu ±/ Plant Biology, University of !3frmhegham. UK, 
PGRU fielded collecting misslonos in Benin, Togo
and Ghana for eggplant, okra and cucurbits. TheNew cultivars are now beginning to replace status of the germplasm at the end of 1986 at

the old landraces which evolved over centuries PGRU Is given In Table 1.of domestication in Ghanaian villages. Bush Duplicates of the germplann of okra,fires, droughts, overgrazing. construction of new groundnut, cowpea, pigeon pea and eggplant areroads and buildings, and overpopulation are at Institut Frangais de Recherche Scientifiqun
destroying the old habitats, especially those of pour le D~veloppement en Cooperaticnrice. sorghum. cowpea, pigeonpea, eggplant, (ORSTOM), Abijan; 'l'he University of Ghana;pearl naIllat, okra. cassavit. ymu. Bambara International Institute for Tropical Agricultur,
groundnut and African y;rn bean. (IiTA), Nigeria; Institute for Horticultural Plant

The Plant Genetic Resources Unit (PGRtJ) I .zedlng (IV-'T), 'Vageningen and the Internationalholds the gerrnplasm collection of Ghana's Crops Crops Research Inrtitute for the Semi-AridResearch Institute. The general objectives of Tropics (ICRISAT), India. All the permplasnmthe PGRU are to collect, evaluate, maintain, currently at the l/nit Is being maintained anddocument, conserve and distribute Ghana's vast conserved in 1BPGf--supplied deep freezers and 

Table I. Number of accessions in te collections of the PGRU, December, 1986 

Location Rice Sorghum P igeon C)wpea Bambara Lima French Egg- Yam 
pea groundnut bean beans plant bean 

Ghana 
 237 61 154 373 154 
 47 114 5
 

logo 
85
 

Benin 40 

Co Ixb i a  94 
CIAI 

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

Ghana 40 
 10 9 
 29 32 
 90 279 
 46
 

Togo 3 4
 

Bienin 2 1 

I/ Plant Genetic Re'ourcos Unit, Crops Research
 
Insfifute, PO Box 7, Bunso, Ghana
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chest freezers, at a seed moisture level of 5-7% coffee and yellow mombin. A field gcnebank is 
at a temperature of about -201C in sealed, also being maintained in the foria of an 
laminated aluminium foil packets. arboretum, to hold collections of Indigenous 

timber and medicinal trees. 

PGRU also deals with vegetatively THE FUTURE
 
propa3ated species, especially fruit trees and
 
other economic plants. These collections are Specific and general collecting missions into 
maintained as genebanks the form offield in region of genetic diversity need to be 
orchards and introduction gardens. Among the undertaken in priorIty areas in the near future. 
list of collections are white sapote, sapodilla. Characterization and evaluation of germplasm at 
Jaboticaba, pawpaw, avocado, guava, citrus, selected locations and regeneration in areas of 
simaruba, black pepper, eucalypttus. Australian adaptation wil, he valuale in the fight for 
nut, cashew tint, calabash nutmegs, carambola, genetic conservation and utilization of Ghana's 
tallow tree. Brazil nut, monkey podnut, tea, plant genetic resources. 

Collecting maize ear. colour and race of -or-. Flint corn was theuthw Nigeia most abundant race and was found in allin soutwest N er of the region (Table 1). Flintgeographical areas 
maize kernels possess good storage and 
germination qualities. Most of the maize in this 
region is produced on small farms where there 
are inadequate storage facilities. 

O.S.A. Aromose !/and J.A. Alake I" Another notable observation in this 
collection was the preference for white 
endosperm corn in Bendel Central. All the 

A mission to survey and collect maize accessions found In Benin City and Its environs 
cultivars from southwest Nigeria was made as had white endosperm. In the other centres both 
part of a germplasm-evaluation programme white and yellow maize were found in different
 
Initiated 
at the University of Benin, Nigeria to proportions. 
seive as a nucleus for crop improvement In the 
region. 

2Bendel State covers an area of 24.000 kTm, . 
on low-lying coastland with some highlands Table I. Numter of maize accessions obtair;ad from 
towards the north. The climate is tropical. different regions of southwest Nigeria 
Maize is one of the staple cereal crops and is 
also used for animal nutrition. 

The region was divided into five Region Flint Dent Pop Floury 
geographical areas for exploration. These were 
Bendel North, Bendel East. Bendel Central, 
Bendel South and Bendel Delta. Collections North 3 2 2 
were made from farm stores, fields, markets and 
agricultural institutes Using IBPGR guidelines. East 3 I -I 

A great deal of genetic variabUlty was 
observed In ear length, ear diameter, seeds per Central 3 - 3 

South 3 I -I
 

/ Department of Biological Sciences, University of Delta 3 I I -

Benin, PMB 1154, Benin City, Nigeria
 

TOIAL I 5 6 3

FAO/I BPGRPlIant G'enet ic Resources NewslIetter, 72 :44
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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 meetingc. 

In May. 19817 the Sugar CAC decided that nil 
Saccharum and related specis. alonF, with 
intergeneric hybrids, should be included In the 
world collection at Miami, and the whole 
collection dplilcated in tile world coilection in 
India. Saccharum officinarum has been 
intercrossed and preserved as true seed in tileUS 
National Seed Storage Laboratoxy (NSSL). 
Sugarcane seed can L.c maintained In liquid 
nitrogen with little decrease In viability. A 
taxonomic evaluation is bei:ng made of the world 
collection with data from up .:c 220 characters. 
Isozyme analysis to identify clones in the 
collection Is also proposed and the two together 
should eliminate any misclassificatlos. 

The Peanut (Ar~achs) CAC in July. 1987 heard 
that all peanut germplasm registered with Crop 
Science: is to be Included In the working 
collection, and that collecting is being organized 
In China. The wild peanut germiplasm collection 
is to move to Experiment fi Georgia. 

In July, 1987 the Barley CAC decided to 
assemble a list of all harley genetic stock 
collections In the USA, with a person appointed 
as supervisor. Seed from the collections will be 
duplicated at NS;SL for long term storage, 

IRRI's NEW DIRECTOR GENERAI. 

Dr. Klaus Lampe succeeded Dr. M.S. 
Swaminathan as Director General of tile 
International Rice Research I.-istitute (IRRI) In 
ea ,y1988. 

Lampe was renior advisor to the German Agency 
for Technical Cooperation (GIZ) in Eschborn. 
FRG. lie was head of 61Z's Department of 
Agriculture. fiealth 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 Taiwan. China and also the 
International Centre for Integrated Mountain 
Development (ICIMOD) in Nepal. lie has served 
on the Board of the CGIAR Internationa Crops 
Research Institute for the Semi-Arid Tropics 
(ICRISAT) in India, and was on tiletask force 
that establLhed the CGIAR International Service 
for National Agricultural Research (ISNAR). 

CAB INTERNATIONAL MOVES 

Commonwealth Agricultural Bureaux 
International is moving In stages Into new 
premises. 'Ihe new address is: CAB 
International, Wallingford. Oxon OXIO 8DE, UK, 
phone (0491) 32111, Telex 847964 COMAGG G. 
A newsletter Is published monthly that often 
contains, items dealirg with plant genetic 
resources.
 

NEW IGiJlE IN SOUTH AMERICA 

A new pasture legume suited to the harsh soils 
and climatic conditions of the Colombian 
savannals, called Centrosema acutLfoliuun is 
being released by the Instituto Columblano 
Agropecuarlo (ICA). A second legume will be 
released In 3 years. C. acutifolium was 
collected 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 It Is being 
released w!th a recommendation that It is grown 
with the bunch grass Andropoon ga ., a 
combination that has produced animaul weight 
gains up to 400/ over grass alone (CIAT 
International, July, 1987, Vol. 6. No. 1,pp. 3-5). 

SiOOTING GENES INTO PI.ANT CELLS 

There i; as yet no really suitable technique for 
genetic engineering of monocots. A research 
tean In Curnell University has begun shooting 
gene:; into recipient cells. A particle gun uses 
gunpowder to fire 4 x 10- 3 

mm diameter 
tungsten microparticles Into Allium epidernal 
cells. TIhe cells remain viable. The DNA was a 
plasnid carrying a chloramphenicol acetyl 
traisferase getie flanked by plant promoter and 
teri.-ination Lequences. TransformatIon 
frequencies of 23-4A% were observed, far higher 
than from other techmlques. (Tr:'nds In 
Biotechnology. July. 1987. Vol. 5,p. 181.) 
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INTER-AMERICAN CONFERENCE OF "RECOMMENDS: 

MINS'5TERS OF AGRICULTURE 
1. To the governments of Latin America and 

The 9th Ynter-Amerlcan Conference of Ministers the Caribbean, that, recognizing the contribution 
of jtgrlkalture, 31 August-2 September, 1987 of the international agricultural research system 
made some specific recommendattons relating to to the agricultural development of the rL .ion, 
the CGIAR Centers. These are reproduced. in they implement policies and action aimed at 
the original wording, below, making better use of this system for the benefit 

of their agricultural production. 

"HAVING SEEN: 
2. To the Consultative Group on International 

The working documents presented as general Agricultural Research and other international 
background information for the Conference, research centers of the region, that they 
particularly the one relating to technological endeavour to ,naintaln budget support for 
innovation and agricultural development, research activities related to the problens 

confronting the countries of Latin America and 
"CONSIDERING: the Caribbean. 

The nImportant contributions that the 
international centers for agricultural research of 3. That the international research cdnter; 
the Consultative Group on International counected with the region review their working 
Agricultural Research (CGIAR) and other priorities, taking into account the tehnoloical 
lnte-national research centers of the reg!on havc requirements of the different subregions, In 
made to the agricultural development of the particular problems relating to the tropics, 
region. Andean highland crops, rain-fed agriculture and 

the management of phytogenetic resources, as 
The continuing need for International support at well as examilning their future role in) 
the regional level, particularly in view of the biotechnology and the feasibility of inviting 
budgetary constraints resulting from the certain national systems to assume responsibility 
financial crisis which confronts th'" mnajority of for some of the activities presently being carried 
the countries, out by the-c centers 

The natural comperentarity that exists 
between the activities of the international 4. That the organizations. of the 
centers. ani research anJ technology transfer inter-American system, especially the IDB and 
efforts at the national level; and IICA, through their participation in the CGIAR 

and their joint activities with the international 
The advisability of achieving greater Integration centers belonging to the system, promote 
of national and international activities and of greater and mo'e effective participation by the 
better exploiting the comparative advantages of region in guiding the activities of the 

all the institutions Involved." Consultative Group." 
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Publications
 

THE SEPTORIA DISEASES OF WHEAT: 
CONCEPTS AND ME'HODS OF 
DISEASE MANAGEMENT 

Z. Eyal, A.L. Scharen, J.M. Prescott 
and 1M.van Ginkel 

1987. ISBN 968-6127-06-221. 21.5x28 cm. 45 
pages. 20 colour plates. Softcover. Available in 
English and Spatish. Developed 
$15.00; less-developed countries $5.00 
Published by CIMMYT, Mexico 

countries 

This manual summarizes the rncre pertinent 
scientific repJrts on managing the two major 
Septoria pathogens, and Is intended for wheat 
scientists who arv unfamiliar with tie diseases. 
Topics include the biology of the fungi, infection 
process, collection and handling of infected 
materia. isolation and maintenance of the fungi, 
inoculum production, artificial inoculation. 
disease assessment, epidemiology, pathogen 
specializetion. breeding for resistance, and 
means of cultural and cherrlcal control. Each 
topic is followed by a recommendation of the 
most effective techniques or approaches. 
Twenty colour plates of the pathogens at 
different stages of development and of 
symptorns produced by the diseases are include, 

CASSAVA BREEDING: 
A MULTIDISCIPLINARY REVIEW 

1987. ISBN 848- 9206- 68--t. 15x22 cm. 312 pages. 
Softcover 
Published by CIAT, Colombia 

This proceedings of a workshop held In the 
Philippines In 1985 contains . number ef papers 
of Interest to plant genetic resources, Including: 
Cassava germplasm resources, by Clair I-1. 
Hershey; Relationships between EMBRAPA 
(Brazil) and international research center: in 
cassava breeding and germplasm exchange, by 
Rul Americo Mendes; National programrLs and 
International centers: developing an optimal 
working relationship In cassava breeding 
research In Africa. by Marikis N. Alvarez; 
Recent advances in cassava genetics and 
cytogenetics, by Krishna Bhat V. Bai; 
Nontraditional techniques for genetic 
Improvement of cassava, by W.M. Roca, L. 
Szabados, J. Narvaez and J. Jaynes; Workshop 
conclusion and recommendations, by Clair Ii. 
Hershey and Kazuo Kawano. 

Roca et al.'s paper is an account of how the new 
genetic manipulation technologies can aid 
traditional cassava conservation and breeding by 
allowng more rapid recovery of "-exual 
recomoinants and by exploiting or creating 
further genetic variability. A number of 
conclusions and recommendations are made. In 
particular there is an interesting comnientary on 
the coinplemenary roles of the International 
Agricultural Research Centers and natlonal 
programmes. 

AG RICILTURA L ENVIRONMENTS: 
CHARACTERIZATION, CLASSIFICATION 
AND MAPPING 

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

This Is an account of a CGIAR Inter-Centr 
workshop held in Rome in April, 1986 on 
agro-ecological characterIzation, classification 
and mapping. The workshop aimed at promoting 
an exchange of Ideas on ways of characterizing 
environments as a means of assisting the 
Centers' work on crops. The book provides a 
comprehensive study of current developments.
 
Below are some titles of papers of particular
 
interest:
 

Address on behalf of the International 
i gricultural Research Centres (J.T. Williams, 
IBPGR) 

Obe iesve . needs and activities in 

gro-_ecological characternation, classification 
and napplng. Objectives, expectations and 
needs of the International Agricultural Research 
Centres (H.C. Harris and W. Goebel, ICARDA). 
*. "'-ecological characterization, classification 

an map_pinB. Different approaches by the 
Intor.m, lonal Agricultural Research Centers (R. 
Brlnkman, 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 availability and 
deficiencies In data relevant to agro- ecological 
studies In the geographic area covered by the 
lArCs (P.G. Jones, CIAT). Relatlrg productiorn 
and nvironment: the international nursery 
networkcs (D. Mulitzc. R. Malhotra and P. 
Goldsworthy. ICARDA). Quantitative land 
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evaluation for agro--ecologlcal characterization 
(H. van Keulen et al. (Cent- r for World Food 
Studies, Wageningen). Crop geography for 
agro-ecologlcal charactorization In Sumatra and 
Costa Rica (U. Scholz, Giessen). 

NEW FRONTIERS IN BREEDING RESEARCHES 

1986 A4. 931 pages. Softcover. $US 28.00 
(including surface mall postage). Edited by 
Banpot Napompeth and Suranant Subhadrabandliu 
Published by the Faculty of Agriculture 
Kasetsart University, Bangkok, Thailand 

This is the proceedings of the Fifth International 
Society for the Advancement of Breeding
Researches In Asia and Oceania (SABRAO) 
Congress held in Bangkok, Thailand, during 
November. 1985. The publication embodies 93 
papers from Invited guest speakers and scientists 
covering various aspects of breeding research, 
genetics and related disciplines. Main topics 
covered in the volume are: 

genetic engineering and biotechnology; 
genetic improvement of rice; 
maize genetics and Improvement; 
genetic improvement of grain legunes and 
oilseed crops;
genetic Improvement 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 GElNETIC RESOIURCEfS 
OF AROMATIC AND MEDICINAl. PLANTS 

Editors. Miguel Mota and Jose' Baeta. Oeiras, 
1987 


This volume report- the proceedings of the 
EUCARPIA Genetic Resources Section meeting 
held in Estaao Agronomica Nacional, Oeiras, 
Portugal, 9-11 May, 1984. 

BIOLOGICAL DIVERSITY AND GENETIC 
RESOURCES: LIFE SUPPORT SPECIES 

1987. A4. 25 pages. (CSC Technical Publication 
Series No. 232). Softcover 
Published by the Commonwealth Science 
Council, London 

This is the summary report of an International 
workshop on maintenance and evaluation of life 
sipport ipecies In Asia and the Pacific region, 
which wae. held at the National Bureau of Plant 
Genetic Resources. New Delhi. India. April, 1987. 

This regional workshop was organized to ,develop 
a strategy for action to collect information on 
those species 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 required on origin, 
distribution, habitats, agro- climatic 
requirements, uses and benefits. v. well as 
scientific utilization. Inventories of all life 
support species need to be prepared and made 
available to all concerned in the region. 

A few Inmportant species with economic potential 
for use as food, forage, fueI. energy, medicine 
and industrial uses for specifieo stress and 
emergency situations should be selected for 
detailed studies. 

Collection, evaluation, documentation and 
cataloguing of the prioritisod life support species 
need to be taken up systematically so as to 
ensure their effic'enz 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 
neans. 

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

An Information system for Asia and the Pacific 
region should be developed for more effective 
linkages and for the dissemination of knowledge 
as well as materials. 

Areas of biotechnology re~evant for conserving
and utilltzl:g these life support species were 
identified. The role of biosphere reserves In 
every bio-climatIc zone needs to be emphasized 
to the respective Governments. Biosphere 
reserves need to be established and Information 
on aspects such as population dynamics, 
ethnobotany, etc. needs to be generated. 

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

GENETIC RESOURCES OF DURUM WHEAT 

(87/130) Progress report on the evaluation of 
genetic resources of duru.n wheat, Un:versity of 

California. Riverside, USA 

The project is determining whether phenotypic 
grouping of entries by multivariate analysis has 
relevance to genetic commonalities so that 
efficient germplasm nianagement strategies can 
be devised. Fuller details are available in 
Spagnoletti, P.L. and Qualset, 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 seed germination to 
overcome dormancy and the use of ultra-dry 
seed storage (below 5% moisture content) are 
being studied. Work is in progress to produce 
advice on how dry the seeds of a variety of 
species can be. Results can thereafter be 
extrapolated to a wider range of species. 

COLOCASIA IN TI-AILAND 

(87/132) Final reL__rt on exploration for and 
collecting of Colocasia native to Thailand, 
Department of Agronomy. Kasetsart University, 
Bangkok, Thailand 

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

COLLECTING LYCOPERSICON IN CHILE 

(87/134) Final report on collecting 
Lycopersicon n northern Chile, Unversidad dc 
TarapacA, Chile 

In May. 1987 this mission obtained ecotypes that 
had eluded previous expeditions. Material 
collected included 2 samples of Solanum rickil 
and 9 samples jf Lycopersicon chilense. Seed 
has been deposited in the genebank of the 
Austral University of Chile and the Tomato 
Genetic Stock Center Davis, California. 

PHASEOLUS GERMPLASM COLLECTING 

(87/138) Final report of Phaseolus gerrnplasm 
collecting and documentation. CIAT 

This report details the 3 years of this 
IBPGR-CIAT collaborative project to increase 
the genetic variability of Phaseolusthe world 
collection. After an analysis performed at the 
Genetic Resources Unit of CIAT. field 
explorations were done in selected parts of the 3 
American centres of Phaseolus diversification. 
1961 new accessions were gathered for more 
than 45 different Phaseolus species. Germplasm 
was obtained for the first time for 17 species. 
Seven samples of the material could be 
considered as new species for that benus. The 
collecting data, as recommended by IBPGR for 
all materials collected, were processed In a 
computerized data bank m~de available to 
IBPGR and CIAT. Of particular interest for 
future breeding and crop evolution studies were: 
the finding of wild P. vulgarls in eastern Mexico, 
In Costa Rica, and in Peru (a form different 
from P. aborleineul., the encounter of a new 
wild lima bean in Peru. and the finding of the 
ancestor of P. polyanthus in Guatemala. 

COCOA AND WILD FRUITS IN BOLIVIA 

(87/110) interim report of the collecting 

mission for cacao (Theobroma) and wild tropical 
fruits in Bolivia 

Instituto Boliviano de Tecnologia Agropecuaria 
conducted a mission in the Department of Beni 
and La Paz during February-March 1987 and 
collected 21 ofsamples Theobroma and 47 
zamples of wild fruit, Including Achra spp., 
Artocarpus spp., Pisidium spp. and Spondla. app., 
together with a selection of palms. The material 
is being evaluat,.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 nursery into their final position. 163 
varieties still remain to be planted into their 
permanent positions. Currently 293 Vitis 
varieties are V.-owing in the collection. 
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PSOPHOCAqPIJS IN ZAIRE AND KENYA The report describes In general terms the 
itineraries of the missions, the species

(87/143) Renort on collecting Psophocarpus encountered and the genetic erosion occurring.
species in Zaire and Kenya Material collected Included maize, Phaseolus, 

Cucurbits, Capgsicum, tomato and avocado. 
From March to August 1987, IBPGR funded a 
project In collaboration with the Department of COLLECTING ANDEAN CROPS 
Botany, U1niversity of California, Berkeley, to 
collect the wild species of Psophocarp L: in Zaire (88/2) Fourth rro;ress report on the 
and Kenya. 126 sites were visited and seed, collecting of Andean crops in the Sierra Norte of 
herbarium specimens, soil samples. root Peru. Prograna Nacional de Cultivos Andlnos, 
material, vegetative materlal and information on Peru (in Spanish) 
the Incidence of pests and diseases were 
collected. The species gathered were During May. 1987, material of the following
Psophocarpu scandens, P. yrandlflorus. p. species -'as collected: ALarantrus caudatus,
lancifollus P. lancifolhns yellow--seeded form Chenopodiu'n 1oinoa. LurLnus mutabilis, Oxalis 
and P. lecomtei. The Trans-Nzoia district of the tuberosa, Ullucus tuberosus, Tropaeolumn
Rift Valley province of Kenya and l3as Polymnia Vicia andKinshasa, tuberosurn, sonchifolia, faba 
Zaire, Kivi and Shaba Provinces of Zaire were OpO tln ficur-indica. 
visited. Tnu report includes climatic, geological, 
ecogeographical and population information from FORA(;E COLlECTING IN ARGENTINA 
these regior;s. 

(88/5) Report on forage collecting in theCHARACTFR:ZATION IN 'IIIE SL'D)AN Rio Negro Plateau, INTA, Rio Negro. Argentina 
(in Spanish) 

(87/1.15) Report on char,,ctri:arL ion of 
horticulturl germplasn. from the Hiorticultural Following e)peditions in 1985 and 1986, in early
Reseairch Section of Gezira Research Station, Decmber, 1987 another mission was erganized
Sudan n the eastorn part of the Rio Negro Province, 

widchi collected 27 sample- of the following 10 
Material collected with 13PGR support during species: Poa Ilgurlars. P. lanupinosa,
1982-85 is now being characterized. 13. Piptoc-hantlum napostaense,.Stipa clarazi, S. 
samples of 19 species were grown winter neaei Elymusin the erianthus, Pa2ppohorum
months of the last soaro. subbulbosum, IVIellea violacea ver. plabrescens, 

Bromus mollis and B. aff. unioloides. 
FOOD AND INDIJSTRIAIL SPECIF.S 
FROM MESO-AMERICA ERRATA 

(87/153) __ropress report on collecting of It is the Genetic Resources Unit of INIAP in 
food and ndustrial species of economic Ecuador, not Peru. that is carrying out IBPGR 
Irnport,,Lnce In Meto- America. J. Salazar. projects Nos. 86/190-192 (Newsletter No. 70:52). 
CATIE/il3PGi{ Collector. Turrialba. Costa Rica 
(in Spanish) Alert readers will have noted that the heading on 

p. 43 of report No. 87/62 In Newsletter No. 71 
This report describes part of the second year of should have read: 
operr.tion of the CATIE/IBPGR Collector, 
specifically collecting mission. In Honduras, El OiLPALM COLLECTING 
Salvador and Mexico in August-October, 1987. IN TANZANIA AND MADAGASGAR 



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

l imitations. 

Please send manuscripts typed double spaced. Relevant photographs would also be greatly 
appreciated but only high quality black and white prints rather than colour prints or 
slides. Colour photographs will be reproduced in black and white, but this is not without a 
conisiderable loss of quality. 

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

All contribotions should be senut to the Editor, I3PGR,. c/o FAO, Via delle Tertne di 
Caracalla, 00100 Rome. Italy. 

L'editour di 3ulletin des ressources gntiquos, K6gdtale scrait heureux d'examiner les 

rapports, vot'es et nouvolles tnnananat do quiconque s'occupe do ressources gdndtiques. Les 
rapports devsAient -c limiter h :nviron 1.200 mots; lediteur so r6dserve le drolt do r6dulre 
le texto en cas d iia-que, do pl-ce. 

Pri6re d'eoiv.)yor l! nialmccrits daclylographi's en noublo interligne. accompagnds le cas 
/.chrant de photog;raphies. de pr.fcrence sols formife do hetnres 6preuves en noir ct blanc 
plut6t que do tiragecs en couleurs ou do diapostives. eLosphotographies en couleurs seront 
roproduites en nolr et blanc. niais avoc line nette perte do qualit6. 

Le tBulletin tassera en revue les ouvragcS, communications sctentifiques et autres 
'ublications. 

Toutes le communications doivent 6tre adressdes I la R6daction du Bulletin, IBPGR0 c/o 
PAO,Via delle Terme di Caracalla, 00100 Rome, Italic. 

FI editor del Noticiario do Recursos Gendticos Vegetales consideranrdn con gusto 
informes, notas y noticias provenients do aquellas pernonas quo trabajani on recursos 
gendtltcos. Los informes no deberAn superar las 1200 palhbras; el editor so reservan el 

derecho de adaptar los informes segOn las disponibilidades do espacio. 

Agradecerdmos el nnvio do los trabaJos mecanografiados a doble espacio. Tambl6n 
apreciar6a.ps c5 envio do fotografias relacionadas con la materia, quo deberin ser do 
buena calidad, preferiblemente en blanco y negro. Las fotografias en color s6lo serAn 
reproducldas on blanro y negro, pero con una apreciable p6rdida do calidad. 

El Notirlarlo tambie-n harA revisiones de libros, trabajos cientificos y otras publicationes. 

Todas las contribuctonos deban ser enviadas a el editor, IBPGR, c/o FAO, Via delle Terme 
di Caracalla, 00100 RIoma, Italia. 

http:apreciar6a.ps

