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1. Introduction

Ruminant production in tropical regions of the world, eépecially in

tropical- Americea, is bosed on the utilization of available mnative

grasslands whére extensive tanahing.systems_haVexdevalopgd. This is the

casé of ‘the Cexra&as of Brazil, the Llanos of Colombia and Venezuela,
the Beni savannas of Bolivia as  well as the nomadic herding in the
sub-humid'ﬁﬁlts of Africa. These animal production systems are gemevally
ia balanca with the available feed resources; however. thair prvductiv—

»

ity is very low due to 3011 and climatic constraints for plant growth

-

"The movement of African grasses into tropical America has been a major
. ) .
determinant of. cattle expansion in this région in the past. The grasses

Hyparrheniz rufa and Panicum mpaximum were introduced -accidentally

through slave aiadihg in the late 17th and early 18th centuries. Simi-

larly, Melinis minutifliora and Brachiaria mutica were also accidentally

introduced in the 18th century (Parsons, 1972). These grasses rapldly

spread  throughout the region becoming mnaturalized 4n  specific

environments, for example B. mutica dn the wore humid flooded areas; M.



minu}:iflora in the humid and subhumid regions with marked temperature

fluctuations; H. rufa in sub-humid to semi~arid environments with acid,

medium fertility solls as in some axeas of the Cerrados and Central

America; while P. maximum _be:;aa’se naturalized in the wmore humid
environments wi;:h fertile soils. However, 13:'3# areas of the trepical
American savannas as well as depgraded lands in the bhumid tropics
vemained with mnative s;;ec:ies of .lcw pfoducﬁivity where the above

mentioned African grasses were umable to naturalize themselves.

Criginally, cattle production was based on prime fertile land where
settlers de#eloped crop and" animal production systems. As popui.at::!.on

grevw, c¢rop preduction ei:pan&ed incressing the competition for land with

.cattle production. Today, trbp:‘!.cal Ag:erica has wmore than 200 million

.head of cattle (about 17% of the total world herd) and develépment is

strongly pushing cattle production to the poorer marginal and frontier

lands (Tolgéo & Nores, 1986).

The iand ‘endowment of tropical Awerica 4s large in relation to

population. Hc:;v;ever, che-predwinant- ver}; acid; low fertility Oxisols
;&nd.ﬁlt’isols Kare a major limiting factor to expansion of forage
préducticn. Hative grasslands w&il not,suppért increased cattle numbers
per unit area .due ‘to their low qualit'y and pr;ductivit:y. For the

effective expansion of cattle production in these marginal and frontier

~lands, the need for the development of adapted and productive high

quality grasses and lagumes Into pasture and feorage production systems

was recognized.
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To ful;fill this need for the heterogeneous complex of ecosystems anci
cattle; production systems that exist in this region, a broad genetic
germ;:-»lasm base 1is essential to screen for the multiple xoles which
gerﬁplasq must play. Such a base is b.e.ingl est'ablished through .extensive
collec-ting of grasses and legumes in troplcal Africa, América and
Southeast Asia by CIAT's .TrOpical'Pastures Program (TPP) as well as in.
collaboration with other international _(I‘BPGR, FAO, ILCA_, ete.) and
national (CSIRO, OI_{STO}I,, EMBRAPA, MARDI, etc.) research organizations
(Schul;:ze—Kraft, 1985_)_. A considerable amount of germplasm is also.

assembled through exchange among institutioms.-

£

2. Important tropical pasture genera -and their origins

The three major centers of orilgin and diversity of tropical pasture

species are Africa, tropical America’ and Southeast Asia. Africa is

. recognized as the major scurce of valuable pasture grasses such as

Andropogon gayanus, Brachiaria spp., .-Hyparrheriia spp., Panicum spp.,

and others. 'i'ropical_ Amerjca is the center of origin of some grasses

such as Axonopus spp. and Paspalum spp., howev'er, 'it is known more =as

the major source of tropical pasture legume genera including

* Aeschynomene, Centrosena, Desmodium,  Leucaena, Macroptilium,

Stylosanthes, Zornia, and while Southeast Asia is recognized as the

source of legumes such as Pueraria and some important species of

_ Desmodium and related genmera (Williams, 1983; Clayton, 1983).



3. Size of gpermplasm collection

Fro;n 1976 to 1985, CIAT's tra;&icaé. pasture grass and legm germplasm
collection increased ten—fold from 1600 to 16,000 entries (Figure 1).
The growth in legume 'gemplasm was #&re or lessrgtaady over the period
however, the rate of growth of grass germplasm increased during 1983 to
1985 mostly. due to intensive collection of Brachieria spp. iIn East

Africa and by the._introdﬁction of & Panicum maximum c,c}.}.ec:-t:ion from

ORSTOM., Ag of October 1985, this collection iIncluded 3100 accessions of

Stylosanthes spp., 1900 accessions of Desmodium spp., 1500 accessions of

. Centrosema spp., 900 accessions of Zornia spp., 750 accessions of

Aeschynomene spp. and 120 accessions of Pueraria spp. as well as 900

accessions of Brachiaria spp., 720 of P. maximum and 100 of Andropogon

govenus (CIAT,  1985; Schultze~Kraft, 1985). CIAT's tropical pasture
germplasm collection’ has &ge}:; developed. t’hxough' specific collection
efforts as well as by exchange. Up till 1983, 36X of the collection had
been obtained by exchange with other &nstitutf;ons. The :propartiog Acf the
collzction cbtained through collaborative expeditions between CIAT and
other in#citntiozfs was 43% of the total c¢ollection, the remaiﬁing 22%
corresponding to core~funded independent germplasm collections directly

-

by CIAT scientists.

The CIAT collection is an active working collection assembled to serve

.48 a base for selection of germplasm for the acid poor soils in sub-

humid and humid environments, Consequently, its origin is largely from
guch &nvironment:s (Schultze-Kraft and Glacometti, 1979; Schultze~Kraft,

1985}, Hiwever, for some species, material collscted ‘on contrasting

*
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medium® to high fertility soils with almost neutral pH levels, is
exhibiting outstanding adaptafinﬁ to very acld, low fertility Oxisols

and Ultisols. This is, for examble,‘the case of Centrosema macrocarpumn

* (Schultze-Xraft et al., 1985).

L. Qregertiéh of the collection sctively evaluated

.=

At the end cf 1985, CIAT's ??? germplasm tollection numbered

approximately 16100 entries (Table' 1). At.this stage, all accessions
obtained im 1985 are still in the process of post quarantine health
contrel and dnitial seed multiplication. Of the total germplasn

collection at the end of 1984, 63,7% were key genera specifically

collected for acld poor soils (Table 1).

The 2020 accessions of key genera for acid, lou-fertility soils inelude

émdrepegon gavanuﬁ, . Axonopug spp., Brachiaria spp., Hemarthria,

Kyyarrhenia SPPes ﬁallnis spp., Panicum spp. and Paagalum Spp., among

| grasses (15 7%). as well.- as the leguomes (84.3%) Aeschynomene EPP-.»

"Arachis st-; "Calopogonium spp., Centrosema spp., Desmodium spp.,

Pueraria spp., Stylosanthes spp., and Zornla spp.

In the multilocation evaluation and selection activﬁties of CIAT's TFP,

a large proportion of the collection has been activaly and selectively

 screcned for its adaptation to majﬂr‘eccgystems (Table 1), From 1976 to

1985, 47.7% of the acid soil germplasm was evaluated and screened at the
Carimagua Station for the Llanos ecosystem; from 1978 to 1985, 17.7% was

evaluated and screened at CPAC for the Cerrados ecosystem; while the
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initial exyosure of acid soil germplasm to the humid tropics ecosystem

at the Pucallpa site began in 1985 with the planting of 8.91 of the

collection (Table 1).

Table 1. Utilization of CIAT Tropical Pastures Germplasm Collection

s

F

Breakdown of Collection S Ko, %
Total germplasm collection to 1985 . ‘ . 16091
Germplasm presently under post quarantine héalth
contyrol and inifial seed multiplicatcion ‘ 1831 12.0
Total germplaem collection to 1984 - ‘ . 14160 88.0
_gefmplaam of key genefa for acid poor soils 9020 63.7*
céllecte@ up ga 1?84 o
- Germplasm of key grass.genega | 1418 15, 7%*
Germplasm of key legume geners ' _ 7602 84 3%%
Multilocational screening by major ecosystems
Llanos-Carimagua . 1976-1985 4300 47, 74%
Cerrados-Brasilia 1978-1985 * 1600 17,74
Humid Trop:’;csfP\;f:allpa 1985~ | _ " 800 B.g%*

# Z of total germplasm collected to 1984.

#% ¥ of germplasm of key genera for acid poor soils.
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The moét promising germplasm selected for its adaptation and potential
;g pasfuze plénés' at major screening sites has passed to the
lntérnatienal 'Trnpical Pasture Evaluation Network (kIE?f) where
presently about 400 entries are in the hands of scientists from natiomal
pastureArasearch programs for final selection and technology adjustment

for specific sub-ecosystems and farming systems.

5. Constraints for collectine and moving germplasm

[
"

Basically, two kinds of‘collccting operations are carried out by the
Tropical Pastures Program. Firstly, as much variation 2s possible is

sought in particular species. to solve well-defined problems. For

. example: specific collecting expeditions were made in East Africa to -

collect grass germplasm, especially Brachiaria spp., to cobtain as much

veriability as possible in the search for resistance to the major pest

‘spittlebug (Calderdn, 1983). Similarly, both Desmodivm ovalifolium and

Pueraria phaseololides were specificaily collected in Soutbeast Asiag the

former because of the need for resistance to two lmportant diseases stem

. gall nematode and Synchytrium false-rust and the latter because of the

need -for P. phaseélaides adapteé.to‘dryer gnd less fertile environments
(Péttanavihul and Schultze—xfaft, 1985}, In all cases, a considerable
range of variation was collected. Secondly, in specific areas rich in

legumes and grnsées, and of high risk with respect to genetic erésion,

_as much germplasm as possible, especially of key species, is collected

to preserve porentially wvaluable germplasm,



ﬂollecfing and processing of tropical pasture germplasm is a specialized
and costly operation that is not expected to be carried out by many

pasture research programs. In fact, active forage collection activities

-are only conducted by a few institutions. International collecting

' expeditions have been and/or are carried out by CIAT from Colombia, ILCA

from Ethiopia, CSIRO and éDPI from Austraiia, FAD from ﬁenya. ORSTOM
from Ivory Coast, University of Florida; USA, and IBPGR from Italy.
These expa&iti&na are mostly conducted as 3cinp efforns-in collagﬂrazioﬁ
with the raspective'national institurion. Only in few cases national
xeseééch organizatians have carried out major and #éstematic collection

‘expeditions, such as EMBRAPA and EPAMIG in Brazil.

3

.The main constraints are firgtly, the limited number of experts in

. forage gras§ and legume collecting due to the fact that expertise in

this field is laréely developed by experience and no formal training is
‘avaiiable. Secondly, the size of the target area to be collected in the
three cont;nents, gsgecially. considering the 'wide range of species
invelved and the wide geogrgphical distributions of many of these, is a
majo; consgraiﬂt. This Implies thai time and financing requirements are
high. In terms of CIAT's TPP most of the funding has come from core
budget however important iB?GR écntriﬁutians have enhanced our capacity
for collecting.in Seut?east Asia. - . -

~

Other congtraiﬁts encountered in the collection of germpiasm are telated
to political watters. These include the difficulty of obtaining
pérmission to collect in some countries due to non-technical reasons.

This problem should be recognized by dinternational £forums so that
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prg$$ﬁtly unutilized resources could be.used far the benefit of aaﬁkind
and 91:95&&:“9‘3& fro;a pfessibla genetic erosion ﬁne to ;xopnlation 5mwth and

development .

International and national regulations regarding the moveﬁent of
tropical pasture germplasm among countries have to be complied with.

However, we are experiencing a wide range of iInternational country

control levels ranging from no regulations whatsoever to extremely

inflexible contxols that delay the efficient movement of experimental
germplasn. Often, those countries with the most strict qnarat‘ati;le
ré‘gakations‘ for experimental seeds are relaxed concerning the
iﬁt};ﬂﬁui‘;tiﬂn of large shipments of commercial seed of tropical pasture
cultivars. . The importance c;f ‘prevenéiné t:%;sew znovemeﬁt. of pests and
disesses” between cuountries-should be recognized and specific procedures
are being developed for the species for which problems ha.ve been
defived. ‘This has been done. for several leguumes speni&s (S’aléts and

Lenné&, 1985; Torres atzé Lenne, 1985). However, with pamntiaily valua’ele

new forage species iargely unknown pachelbgicaliy s carefyl q;sa:antiae‘

procedures are being followed after ﬁaliettiaﬁ either in the country of

collection or by the receiving country to reduce to a winimum the risk

of introducing- seed-borne pathogens.

6. Storage and reiuvenation

The CIAT tropical pastures germplasm collection is stored under
medium~term conditions in CIAT's Genetic Resources Unit {5-8°C and 60%

relative humidity). Two years ago, a systemotic seed rejuvenation
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program with the objective of obtaining sﬁfficieﬂ: seed for long term
s;orage'ﬁas initlated. As a first result, recently app%oximately 1&06
acc;9$iens representing B major legume genera have been placed into loug
tern storage in laminated foil bags at —15°C to -20°C (Table 2).
Improvement of the medium- - and long-term storage fﬁcilitiés of CI&T'SN
Genetic Resources Unit 31s 4n progress, financed by the Itali;n
government. When completed, dehumidified conditions will be available
for medium-term storage ghile the intréased. capacity for long-term
;tokaga to 110,050 samples will compienely satisfy present and'
near&futax:e. needs. |

1t is expected that movement of the whole of the collection from medium-
to long-term storage will be”completeé within the next 5-10 years. This
wowever will take considerable resources on rejuvenating and hhlaiplying
of accessions. Additional funds are needed to accelerate the movement of

the collection to long~term saofaée. Emphasis is being given to koy

spenies of such legumes as Stylosanthes, Centrosema, Desmodium, Zornia,

Pueraria, - Aeschynomene and to grasses such as Andropogon gayanpus,

Erazhisria spp. and Panicum spp. However, the oldest accessions of other
species are also receiving particular attention.

Withr relation. to germplasm conservgtibn; congiderable research needs
still to be done to determine optimum storage conditions in relation to

seed lnngevicy,*partiéularlﬁ for grass germplasm.

-

The CIAT collection is as yet not duplicated and stored elsewhere. This

is a risk due.to the possibility of natural disasters. Negotiations are
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Table 2. Pasture germplasm in.long—tefm storage (October, 1985) )
Genera No. of )
' ) Accessions
Stylosanthes guianensis - : . ’ : 540
Stylosanthes hamata : ' R ¢
Macroptilium spp. - 141
Vigna spp. : 81
Aeschynomene spp. - o 243
Leucaena spp. ’ - 15
Crotalaria spp. . 134
Pueraria spp. : ) 41
‘Pesmodium ovalifolium : . 81
1,396

; - : 3
Storage conditions: 13.9 m
Température: -15° to =20°C
Packed: In laminated foil bags

in progress in the search for a duplicate site for long-term storage and
the possibilities dinclude CATIE in Costa Rica, EMBRAPA-CENARGEN in

Brazil and CSIRO in Australia. However, a'significant proportion of the

" promising key species of the collection is already duplicated under

-

medium—tefm_storagc-in CENARGEN, Brazil. Iﬁ addition, the most promising
accessions of .several key grasses and lepumes are in the hands of
national pasture research programs throughout Latin America as living

collections within the scheme of the International Tropical Pasture

- Evaluation Network, RIEPT.

7. Avallability of Tropical Pasture Germplasm to Publicly Funded

Resezrch and Development Agencies

Accessions with promise as pasture plants are available for distribution

to publicly funded organizations. About 30 seeds per accession are



provideﬂ free of cggrge. CIAT reserves the right to decide .on the
suitability of the materials'requested in relation to the environmental

conditions in th; region for which the material ié iﬁtended. This
reservatioﬂ is not placed in or&gr to restrict the free movement of
germplasm bﬁt is necessary in order to conservé-precious seed supplies

of particular materials.
In cases where requests for large numbers of accessions are received it
may be necessary to chagge a service fee. This is decided on a.
case-by~case basis taking account of the'species in question and the
problems associated with seed prdducfion.

Highly promising materials in larger quantities for the establishment of
agronomic trials are also being made available to collaborating
institutions throughout tropical America within the RIEPT. This 1is a
cooperatipg mechanism to evaluate new germplasm multilocationally that

vill be further discussed 1atef.

8. helaéionship between the Tropical Pastures Program (TPP). and the

Genetic Resources Unit (GRU) at CIAT in the movement of ‘germplasm

Pasture germplasm enters the TPP through direct collection or exchange,
és mentiohed p;eviously (Figure 2). After passing through Colombian
phytosanitary gegulations, all-germplaém enteriné as seed passes through
- postquarantine healtﬁ control (inspection by plant pathologists and

entomologists) in the glasshouse. Germplasm tﬁen goes to dInitial

~multiplicacion at-the field station at Quilichao. This has the advantage
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of also allowing some initial characterization especially of
morphologica‘l and forage characters and seed production potential, most

important for new unknown germplasm. This is the responsibility of the

. TPP, 1In some cases, meristem culture technigques have been used to

intraauaa gﬁrmpiassﬁ fgo‘m other countries, for example, in the case of =&
large collection of 3Brachiaria spp. ffom Renya, Zimbabweé, Ethiopis,
Burundi, Rwanda and Tanzenia. This was done ?irstiy h&;aﬁsa of some
proklems of obtaining seed from these plants and to reduce to a m&g&mﬁﬁ
introduction of pests and diseases from East.éfrica, Heristem cultures

were then grown into mature plants from which seed was collected for

initrial germplasm evaluation and seed multiplication after phytosanitary

inspection. This was achieved by TPP in collaboratioﬁ with the GRU and

b

CIAT's Biotechnology Unit.

*

Part of the seed resulting from initial multiplication, goes to the GRU

for conservation, maintenance and distribution as was described

previously; the yest goes to TPP and to RIEPT for agronomic

. ¢haracterization, ev’aluati_oh of adaptation  to climatic and edaphic

conditions and of resistance to pests and diseases.

The ‘mggnnaibiﬁ,ﬁy for seed health testing is also shared by the Plant

Yathology Section of TPP and the Seed Health Testing Laboratory of the

GRU. Prior to the 1970's, almost no ’work had been done on seed-borne

pathogens of tropical pasture germplasm world-wide. Bedause of this, the

‘Plant Pathology Section of TPP has taken this important research

responsibility. Once séia-d—bcrne pathogens of tropical pasture germplasm



have been ddentified - and characterized and the aPpropfiate seed

detection methods developed, the Seed Health Testing Laboratory of the

GRU assumes the responsibility for testing.suspect seed. According to

" the results, recommendations for seed treatment based on the origin and

destination of the material are then made by TPP.

Further research is needed on seed-borne pathogens ‘of these largely
vnknown plants. Financial assistance and expertise from specialized seed
pathology institutions such as the Danlsh Seed Pathology Institute would
be of'value to the efficient movement of some égrmplasmt

As previously mentioned, -the GRU E?é the important responsibility of

maintaining the collection including rejuvenation, storage, distribution

" and part of the documentation process.

9. The role of breeding

-

" Unlike crops, tropical pastures and forages are not confined to one

specles, one genus or even bngvfam;ly. Also unlike crops, perennial
pastﬁre& are generally not managed to maximlze the genetic potential of
the plant but rather to utilize the naturally avaiiable.divexsity of
resources such as soil, and ciimatic conditions -in stable long~term
production systems. Especially in the low-input syaﬁhms éredom}nant in-
the marginal and fromtier landé, cldse adaptation of species as well as
ecotypes within' species to the diversity of environments iél needed.

There exists a tremendous amount of natural variability in these legumes

and grasses that 1s Just beginning to be collected, evaluated and
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recognized. In this)situatian, it“is‘ﬁbvicug‘thax'tha first step in
searchi&g for sapériar germplasm is thé intensive evaluation of natural
vsr&a%iiity vnder different environments. Once the promising species are
jdentified and ;haracterizeﬁ for specific environments, breeding may be
considered as a strategy when a sufficiently large amount of natural
variabilicy h;§ ‘been explored; when specific problems h&é& been

well-identified and #&xanﬁa& material gel&cteé:

The CIAT Tropical Pastures’ Program gﬁrmggasm evaluation methodology 1s

besed om the multilocational evaluation of ngtu&al&y - occurring

£

variability of materials collected in the wild. In.the specific case of

Stylosanthes guianensis, over 1000 aécess@e&s'wete intensively evaluated
in the savanna ecosystems ofxaropinal #merica from 1974 to 1988K{Lenné;
1985%. Hot nne accession was found with the combination of traits
desived. Some promising accessions with high forage production and
quality as well as hiéh seea production were susceptible to anthracnose,
the wmost serious disease of this genus. At the s;me time, highly
resistant accessions with low seed production and lower forage guality
and production were identified. A multi-faceted breeding program was
therefore initiaﬁad to _cambine the desired traits using pedigreel
" advarce, balk“salaation anﬂ natural selection under grazing (Cameron ég
al., 1984; J.W. Miles,. personal communication). Selected: pronising

hybride are now ﬁaing screened in several savanna sites.

t3
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10, Stratepies of the Tropical Pastures Program in relation to

efficient evaluation and utilization of germplasm

The main strategy of the TPP is to develop & broad germplaé& base and o
systematically screen it to select matéri&ls adapted to thé diversitydof
ecosystems of {iopical America (Toledo, 1985). The 9£cgram has é&éeady
established three major screening sites and will establish a fourth in
1987 in cooperation with National Research Programs. These are the
Carimagua Research Station in cooperation with ICA in Colombia,
representing the Llanos or ilsohyperthermic savanna ecosystem {Cochrane
et al., 1985); the Centro de Pesquisa Agrepecuaria‘dns Cerrad;s {CPAC)
" mear Brasilia in cooperation with EﬁBR%PA,‘repiesenting the Cerrados or
isothermic savanna ecosystem) and the humid tropics site in cooperation
with. INIPA and IVITA at Pucallpa, Peru. In 1987, a fourth mejor
sc;eening site will be established in Costa Rica, in Central America and
the Caribbean, repzesénting the moderately acid solls in cogperatigg
with CATIE and IICA. Tﬁesa major screening sites const}tuta the base of
geruplasm. development. Here, germplasm experts, agronomists, plant
pathacloglsts, eﬁtomologisﬁﬁ and b;eeders" work collaborati%ely in
effiaient agran&#ic characterization, evaluation and selection of
germplasm (natural and bred) for adaptation to s0il and climatic fagterg

and resistance/tolerance toyprevailing pests and diseases (Figure 2).

. Belected germplasm passes into the pasture development phase where a
low-input philosophy is emphasized 3in the development of technologies
pased on adapted germplasm that will make efficient use of naturally

available resources and limited purﬁhgséd inputs (?a&edo,Aigss). In this
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phase, grasses and legumes are evaluated in associations with the

'éevelopment of low-cost pasture establishment wethods; 'pastures_

associating grasses with B-fixing legumes and optimization of nutrient
cycling through appropr;aze fgrzilize: use( and grazing management
{?iguie' 2). The plant nutritionist, soil microbiologists, aninal
production scientist, ecophysiologist and pasture ‘ establishment
specialist collaborate éiréctly witﬁ each other and othef program
scientists to develop promising adapted.agermplasm‘ into ‘adapted

productive pastures as efficiently as possible.

On-farm rTesearch and economic evaluation of pastures in production

systems give the opportunity for feed back from farmers including their

-

R anagement and utilization prefar&nces which is mogt - iwmportant to the

- vrecognition of their needs and to undﬂrstanding problems which might

hinder adoption (Toledo, 1985). The economist and farming systens

specialist interact ‘closely to ensure the efficient movement of

productive pasture germplasm Into farming syste&s. This’farﬁing systems

perspective is an és&a&tiél approach and strategy for .the program in
order io reliébly "and effectively deal with the complexiﬁies of
acoaystem;iarmlng system conditions where the adaptation and different
role of pastures will raquire different sets of germplasm and

managemen: Althcugh the man-power resources in this group are limited,.

close collaboration with ﬁaticnal Research ?rogrmxs not only in on-farm

- trials and adoption surveys but also in methodological research is

collaboratively developing simple reliable techniques for assessment of

" the potential fole and evaluation of new pasture technology at farm

level.
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A -majo’x-r constxaiﬁt to fhe efficigm:’,‘ flow of germplasm through a
p.erennial pasture ‘evaluatit;n process can be inadequate segd'production
to service the scientists working at various levels in the - program,
i.c.; on-farm mgeémh, end, especially in the case of CIAT's Tropical
Pasture Program, collaborative work with KNational Research Programs
through the RIEPT. This is magnified by the fact that many t:?:apicéi,
perermial -pasture spe;:ies produce only ome crop & year and, in many
cases, the seed prqduction potential and aﬁproP;iate conditions required
t;f new axpegimanzal ggmplasm are unknown. At the same time, the range
of ecosystem/farming system‘eomplaxes means that at.aﬁy one ;ima a wide
range of legumes and grasses often with quite different seed production
re::guig&ments are under preduction, This implies working at. a number of
different sites to satisfy ‘thése tec';uir'ements. The seed production
specialist who coilaborates‘cloﬁely with the economist and production
systems specialist in the Pastures in Production Systems phase to
fulfill both the research role as well as the basic seed prcduction‘role
to move germplasm efficiently. | |

A ma}.tilccatioz;ai and g!iecgntralized, approach is aasen;tial to moving
germplasm as efficiently as possible from the major screaniné sites ;n
each ecosystem into the wide variety of environmental and farming system
conditions in the ﬁarginal and frontier lands of tropical America '

{Toledo, 1985).

RIEPT, the International Tropical Pasture Program Evaluation Network,
was created by National Research Programs and CIAT's Tropical Pastures

Program after recognition of the need for in situ pasture development
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ﬁ(Toleds, 1982). Natioual pasture research programs, large and small,
are joined together and geared towards efficient germplasm evaluation
and flow and development of new pasture trechpnology based on adapted

germplasm.

RIEPT efficiently screens large numbers of experimental germplasm
through a séqueace of regional trials (RT) A, B, C and D at over 170
sites covering the acid low;fertility lowland region of tropical America
(Figure 3). As only those materials which have passed through initrisl
screening at CIAT's major screenipng sites in the specific ecosystems
pass “ to theARIEPT, germplasm with Xitnle ?alué as pasture plants is
- eliminated from wlde-~scale evaluation. This improves the efficiency of
.the process. Selections from RIEPT RI-A (evaluation of adaptation and
survival of 80-150 entries) and RT-B (seasonal assessment oé produc~-
civity of 20-30 eﬁtrias) are passed by National Research Programs into
small plot pasture management trials under grazing {(RT-C) and finally to
large pio§ pasture productivity anéApersiatence trials under grazing
{RT-D) prior to release by the national program to on~farm aﬁé seed

industry exposure (Figure 2).

Seed production technology and pasture technology adjustment research is
carried out collaboratively between National Research Programs and
CIAT's Tropical Pasture Program during the advancement. of ;g;_gigg
_seleécted -germplasm through thé different stages of 'eva}uacion
(FigurFigure 2). This ensures that released germplasm has.;he bgckrup
of solid pasture technology for its use by farme?% and heélps in the
effiaiant_movement of gerpplasQ: This is particularly important in the

case of seéd production. With the growth of RIEPT and the aévancement
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~utilization.

. materials to grazing trials and eventual releases, there is increasing

pressure to develop pasture seed production projects to produce
promising éxpexiﬁéntal and basic seed to prevent bottlenecks to the

efficient germplasm flow to release and farmer adoption.

Through this network, 1£portant aconomlies oé scale are being achieved
andhﬂational Research ?roér&ms are not only rapidly advancing promisiﬁg
gernmplasm into pastures, but are also,;;nﬁang;ng methodologies for loecal
adjustment of techmology especially with respect to management to better-

suit the environmental and farming systems conditions encountered in

areas of jrmediate influence.

The organization of workshops, training courses and the opportunity to
exchange experiencék through the.CIAT bulletin "Pasturas Tropicales”, an
excellent communication ‘mechanism ensures continuous interaction among

menbers of this network and fosters wmore efficient germ§lasm

*

-

Information flows freely in beth directions ?raaL both parts of the

evaluation process (TPP and RIEPT). In addition, all data coming from

evaluations made directly By RIEPT and CIAT's TPP are linke& in a common

 data base. The data base is important to TIPP.in storing all informatioen

from germplasm evaluation and development trials at major screening

" sites in each ecosystem, that is, detailed characterization of germplasm

from collection site data, adaptation to specific soil and climatic

-
-

conditions, agronomic characters, reaction te pests and disesses, soil-

associated plant - animal interactions, seced production potential, etec.
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At the ssme time, the development of.-the RIEPFT ‘dataa'ﬁaaa and the
methodologies for statistical processing of large numbers of data and
information coming from national programs In close collaboration with

the CIAT Data Service Unit has been instrumental and essentizl to the

cross-locational analysis and documentation of the performence and thus -

secure advance of germplasm throughout the network,

As a result of this collaborative continénta} effort on multilocational

evaluation, screening, selection, technology development and transfer,.

new pulfiéars of grasses and legumes have been released by mnational

' research programs in tropical America. In 1980, Andropogon ggyawus CIAT

621 was i‘eleaseé by ICA in ‘Cs;:lombié and EMBRAPA in Brazil; and also
released in 1982 and 1983 in Venezuela, Panama and Peru. It‘ is
estimated th;t at present wore than 200,000 haxhave been pianced to this
grass in tropical America (Ferguson et al., 1985), especially for its"
tolerance to po;)z”' acid soils, drought and the major pest séi:tlabug*

-

In 1983, the first™ legume Stylnsanthe‘s capitata was releassd by ICA in

Colombia and named Capipé (CIAT 10280). This is a blend of Eive

accessions selected for its resistance to anthracnose, the major problem

for Stylosanthes spp. in tropical America and its excellent performance

- under grazing increasing animal productivity in assoclation with A:

gayenus -in the isohyperthermic savannas.

-

Similarly ~in 1985, 1IVITA, |©Pucallpa, Peru vreleased Styiosanthes

-

guianensis CIAT 1‘85‘ as ev. Pucallpa for its resistance to anthracnose in

the humid tropics ecosystem and its godd performance under grazing in
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association with Hyparrhenmla rufa, ,é,“ gayanus and native grasses.

Several promising grasses and legumes are presently at the pre~release

stage and  being exposed to farmers. Among these are Centrosema

brasiliapum CIAT 5234, C. sp. nov. CIAT 53277, Arachis pintol CIAT 17434

and the grass Brachiaria dictyoneura CIAT 6133,

11. Cost of maintenance, processing and utilization

The cc;ll.ecztion and ‘exchange activities of germplasm in t:iw Tropical
Pastures Program constitute a skillful and expensive operation which has
an eétimated‘cnst ranging frcg $60-100 per gram of séed. This is due to
the large axpaﬁditure on international travel and the need to cover
three continents '33 well as the post collection han&liﬁg (post
quarantine health control}. Afﬁer initial seed multiplication, the cost
per gram of sead,is reduced to about §$6-8.

‘ The process of storage, méintenance.an& distribution adds'f;rther to the
cost of permplasm seed. Thraugﬁ a rough appraxigation it is estimated
that five years of storage including one cycle of rajuvenat;on may cost .
berween 55 and $i5}gr3m. Consequently, the total cost of one gfam of
seed for distxiﬁution to other institutions is aatimated‘éa $16~25!grém~
(for example approximately 500 seeds/gram for small seeded legumes suéhk

as 8tflosanthas and appioximately 20 seeds/gram for larger seeded

.legumes such as Centrosema macrocarpum).

-
-

Once the first selections are made, the subsequent evaluation procedures
are handling larger seed volumes of fewer materials. Consequently,

"although the investment in screening and technclogy developmént is Iarge -
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{?igufé 2),,t£e cost Qf,saaé qf selected materials to be diﬁtributed to
matiaaai research programs is reducndiky 1§rge plot experimental seed
multiplication. It is estﬁ#ated that one gram of seed distributed to
national pragrams costs between $§0‘ to 12 for agronoﬁin evaluation
trials in small plots. If this selected distributed material héa
undergone msnipulation‘iﬁ a breeding program, the estimated aast'pef
gram is increased :o;$15'té 1B. These figures reflect thé ;nt;1 costs

including 60% of the total annual budget of CTAT's TPF and about 20% of

-

" the Genetic Resources Unit budget., This germplasm in different stages

of eééluagioﬁ is freely distributed as experimental mate%;al to Bational
Research Programs especially within the RIEPT.

L2

Bue to Iack of adequate germplasm doclmentation (passport data) duriﬁg

exchange activities between Institutions, collections ¢oﬁsisting of
nom~original ‘mateéiai‘ very often include a considerable quantity of
gene£ic dup@icates. ‘ This nproblem is well-recognized as a factor
iwuraaéing the cost of storage an§ handling of germplasm as well as
zffecting the efficiency of evaluation. Attention is called to the need
to sglve this ﬁroblem (}) through appropriaté passport data récaréing
and transmitting, and (2) through the development of biochemiecal "finger

point” techniques such. as electrophoretic analysis of proteins and

-

- isozymes.

. 12, TFuture collecting strategles .

-
-

Plans for future gai’mplasm collections are characterized by two.

strategies: 1. To continue broadening the genetic base of those species
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which on the basis of multilocational evaluation are Tecognized as key
species for a given ecosystem, with the aim to eventually select

superior ecotypes for direct use or plant breeding. 2. To continue -

" conducting exploratory collecting missions by sampling in as yet

o#erlookea or neglected regi;ns, with the aim to {(a) preserve germplasm
from genetic erosion, and (b) to extend the available species and
ecotype range in th; ¢ollection for future- identifigatiou of key
species. ‘ - |

Both ‘types of collecting missions are expécta& to be conducted in
tropical Ameéica as well as in Africa and Southeast(asia. 1t should be
pointed out that such expedigionsw ;re planmed and carried out in

efficient. response to research developments, Therefare, rather than

complying with a rigid time end geographic frame work, they represent a

flexible dynanic ﬁppﬁoach to solve problems and to overcome limitations
encountered in garmplaém evaluation. It also should"ﬁa pointed cut that
the identification of problems and limicaﬁﬁaﬁs.in germplasm eval#atioﬁf
is a very dynamic,~continﬁégs process due to the natuég'of the plant
material involved: contrary to  traditional crops, tropical pasture
plan;; afe exclusively wild, undomesticated species which are almost not

reseavched zaf all.

-

The diversity of environments and farming systems Iim the tropical

American lowlands has required the development of a broad germplasm

base, CIAT's TPP has now accumulated a wealth of variebility of grasses
and wostly herbaceous legumes adaﬁted to acid (pH 3.5-5.0)}, low.

fertility soils which constitute a solid base for pasture technology



£

28 I

develo'p.men:: ,f;sr ext:énsive and semi-extensive farming systems in the
frontier lands of tropical America. :Xlif‘hnugh this germplasm base will
provide wvaluable pasture materisls for the more-~intensive farming
systems on moderztely acid soils that occur in marginal lands in more

pepulated. areas as in Central America, it is recognized that new

germplasm options, such as fodder species for cut and carry 3ystm’$

including Ieguminods shrubs and trees, will be needed., The expansion of
the RIEPT and CIAT's TPP research activities into these marginal lands
is demanding 2 widening of the genat.ic base to include more germplasm of

grassés such as Femnisetum aund TIripsacum for cut .and carxry and

Ayparsrhenia 3{}*{}; for the dryer sub-humid conditions in Central America;

and of legumes including Acaclia, Calliandra, Dendrolobium, i:rychriim, :

Flewmingin, Glirieidia spp.. In order to facilitate continued

_coopaeration with other imstitutions and to aveid duplication of efforts, "

the planned collection trips will be coordinated through IBPGR.
Furthermore, it is intended to continmue efficlent use of already

exXisting coi}l&c:tans' by selective germplasm introductions from other

institutione by exchange.

13. Concluding remarks

.

During the last ten years, considerable efforts have resulted in the

development of a broad wvaluable gﬁmplasm base Ffor tropical . pasture

*

development with emphasis on acid, “lcw-ferti}.ity soils, It should be

recognized, however, that there still exists a wealth of untapped

variability to be axpiored and collected. In view of this, ,‘breaéing.

should only be considered after a sufficiently wide range of natural
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variability has been evaluated for the desired chazacters;’
Tropilecal pasture germplasm collection, maintenance and canservation,‘ia
a specialized expensive activity not expected to be carried out by many
pasture research programs. To wmaxiuize the effective utilization of

collected germplasm and 1ﬁ£erﬁaaiga, it should be made freely available

to national research ~ institurions. Rational pasture research

institutions and CIAT's TPP have daveiépea a well-structufed evaluation

scheme that afficieﬁtly makes use of available germplasm providing a

pechanism for rapid filow from introduction gardens to pasture evaluation
under grazing ané:on farm exposure of the promising selected germplasm

and pasture technology. This multi-institutional &Qwﬁperétive aeffort

{RIEPT) is already yielding mnew pasture cultivars of grasses and

" legumes.

Several constraints to the effective assembling of tropical psstnré

" germplasm have been recognized. These include: {1)limitatioms to

collecting in some-countries and regions due to mnon-technical reasons;
(2) germplasm duplication!aue to inadequate passport data; (3) lack of
information on seed-borne pathogens of litrle known genera; {(4) lack of

information on optimum storage conditions especially for tropical

- grasses. International collaborative efforts are required to solve

these problems,

" With respeét to the efficient utilization of tropical pasture germplasm,

the major constraintd are the lack of financial continuity at the

national program level to maintain a rapid flow of germplasm through the



evaluation process as well as the problem of mulriplying large enocugh

quantities of seed of selected experimental wmaterial for advanced

" pasture evaluation and transfer to farmers.
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