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Abstract: The proceedings contains reviews by national scientists
on pasture research done primarily in Eastern and Southern Africa
(Ethiopia, Kenya, Tanzania, Burundi, Zambia, Zimbabwe, Swazilard,
Lesotho, Botswana, Mozambique, and Madagascar). The application of the
results obtained and lessons learned are highlighted and used in set-
ting of national priorities for research areas for the future. Critical
reviews on current pasture research methodologies are included in the
proceedings. The research methods discussed are germ-plasm collection,
storage, and dissemination; and germ-plasm introduction and evaluatian,
nutritive evaluation of pastures, grazing experiments, and range moni-
toring. Specific guidelines on methodologies are outlined and these are
useful to pasture agronomists, animal nutritionists, and ramge-manage-
ment scientists.

Two case studies of pasture-research regional networks in Asia and
Latin America were presented and discussed. A strategy for future pas-
ture research coordinated through a regional Pastures Network for East-
ern and Southern Africa (PANESA) was discussed and agreed upon.

Résumé: Dans les actes ci-joints, des scientifiques de divers pays
analysent la recherche entreprise sur les paturages en Afrique orient-
ale et australe (Fthiopie, Kenya, Tanzanie, Burundi, Zambie, Zimbabwe,
Lesotho, Botswana, Mozambique et Madagascar). L'utilisation des résul-
tats obtenus et les connaissances acquises sont mises en lumikre, puis
utilisées pour établir les priorités nationales en matitre de recher-
che. Les actes camportent une analyse critique des méthodes de recher-
che actuelles sur les paturages : rassemblement, entreposage et
diffusion du matériel génétique; mise u l'essai et évaluation de ce
matériel; expériences de paturage; évaluation nutritive des paturages
et exploitation rationnelle de ceux-ci. 0On présente des lignes direc-
trices précises sur les méthodes a suivre, qui seront utilies aux
agronomes en charge des paturages, aux spécialistes de la nutrition
animale et aux scientifiques responsables de la gestion des paturages.

Deux études de cas ont fait 1'objet d'une présentation suivie
d*une discussion : il s'agit des réseaux régionaux de recherche sur les
paturages en Asie et en Amérique latine. Apres discussion, on a canvenu
d'une stratégie de la recherche sur les paturages, dans les années A
venir; la coordinat ion de cette stratégie sera assurée par une section
régionale du Pastures Network for Eastern and Southern Africa (PANESA).

Resumen: En las actas se recogen ponencias presentadas por cienti-
ficos de diferentes paises sobre las investigaciones en pastos que se
han realizado principalmente en el Africa oriental y meridional
(Etiopia, Kenia, Tanzania, Burundi, Zambia, Zimbabwe, Suazilandia,
Lesotho, Botswana, Mozambique y Madagascar). Se destaca la aplicacidn
de los resultados y experiencias obtenidos, muy Gtiles para detemminar
las prioridades de 1las investigaciones futuras en las diferentes
naciones. £n las actas se recogen también ponencias criticas sobre las
metodologfas empleadas actualmente en las investigaciones sobre
pastos. Se analizan los siguientes métodos de investigacién: recogida,
almacenamiento, diseminacién, introduccién y evaluacién de germoplasma;
evaluacién del valor nutricional de 1los pastos; experimentos de
pastoreo; y control de dehesas. Se resumen directrices y metodologias
especificas de gran utilidad para agrdnomos especializados en pastos,
expertos en nutricién animal y cientificos especializados en gestidén de
dehesas,

Se presentan y analizan dos estudios de casos de las redes region-
ales de investigacién en Asia y Latinoamérica. Se discutié y aprobé una
estrategia para realizar investigaciones sobre pastos en el futuro que
serdn coordinadas por la Red de Investigaciones sobre Pastos para
Africa Oriental y Meridional (RIPAOM).



CONTENTS

Foreword

Participants

Keynote Address

Session 1 State of Research Work in Eastern
and Southern Africa

Pasture Research in Zimbabwe: 1964-84
J«.N. Clatworthy

Highlights of Pasture Research in Malawi: 1975-84
B.H. Dzowela

Pasture Research and Development in Ethiopia
Lulseged Gebrehiwot and Alemu Tadesse

Pasture Research in Burundi
Gaboryaheze Astére

Survey of Pasture Research in Madagascar
J.H. Rasambainarivo, R. Razafindratsita,
and M. Rabehanitriniony

Review of Range and Pasture Research in Botswana

D.R. Chandler

Review of the Use of Improved Pasture Species
in Mozambique
Jonathan Timberlake and Antdnio Catalao
Dionisio

15

23

25

59

7

92

102

115

143



Pastures in Lesotho
C.J. Goebel, B. Motsamai, and V. Ramakhula

Pasture Research and Development in Zambia
J. Kulich and E.M. Kaluba

Past and Current Trends of Pasture Research in
Kenya
Abdullah N. Said

Pasture Research in Tanzania
A.B. Lwoga, M.M.S. Lugenja, and A.R. Kajuni

Forage Legumes in Agropastoral Production
Systems within the Subhumid Zone of Nigeria
M.A. Mohamed Saleem

Session 11 Pasture Research Methodologies
and Regional Networks

Collection and Preliminary Forage Evaluation of
Some Ethiopian Trifolium Species
J. Kahurananga, L. Akundabweni, and S. Jutzi

Theory and Practice in Forage Germ-Plasm
Collection
J.R. Lazier

Germ-Plasm Storage and Dissemination
Adolf Krauss

Tropical Pasture Germ-Plasm Evaluation: Strategy
and Experimental Designs
A.B. Lwoga

Introduction and Evaluation of Large Germ-Plasm
Collections
D.G. Cameron

Methods of Pasture Establishment
P.J. Grant and J.N. Clatworthy

153

163

180

210

222

245

247

260

296

312

334

349



Animal Experiments as a Measurement of Pasture
Productivity
P.T. Spear

Commercial Seed Increase of New Pasture
Cultivars: Organization and Practice

D.S. Loch

Evaluation of the Nutritive Value of Forages
Kassu Yilala and Abdullah N. Said

Range Monitoring Methodologies
Moses O. Olang

Australian-Southeast Asian and Pacific
Forage Research Network
T.R. Evans
Network Approach in Pasture Research: Tropical

American Experience
J.M. Toledo, H.H. Li Pun, and E.A. Pizarro

Discussion Summary and Recommendations

Research Priorities and Future Strategies on
Germ-Plasm Collection (Multiplication, Storage,
and Dissemination)

Selection and Evaluation Methodologies

Establishment and Management

Research for Small-Scale/Small Producers Pasture
Improvements

Organizational Aspects

368

392

425

452

465

475

499

499
502

504

506

507



HIGHLIGHTS OF PASTURE RESEARCH IN MALAWI:
1975-84

B.H. Dzowela

Department of Agricultural Research,
P.O. Box 158, Lilongwe, Malawi

Abstract This paper reviews highlights of pasture
research in Malawi for the period covering the late 70s
to the early 80s on species and cultivar introduction
and evaluation, simple grass-legume mixtures, and
animal production potential of planted improved pastures
and that of legume reinforced natural grasslands. A
statement of priorities for future research areas is also
presented.

The period during the late 60s and early 70s saw
the beginnings of organized pasture and fodder-crops
research in Malawi. The main emphasis was placed on
germ-plasm introduction and evaluation in small plots
for adaptation to local conditions. Alternative tropical
forage grasses to Chloris gayana, the established com—
mercial species, were sought to fit into grazing and
stall-feeding enterprises. As a result of this work, a
number of species and cultivars belonging to the genera
Panicum, Chloris, Cynodon, and Cenchrus have shown
good potential for forage.

The increasingly high costs of inorganic
nitrogenous fertilizers have prompted a search for
leguminous forage species in the genera Stylosanthes,
Macroptilium, Macrotyloma, Neonotonia, Centrosema,
Desmodium, and Leucaena as a source of cheap
biologically fixed nitrogen. There is an ongoing
evaluation program for all the germ-plasm accumulated
to date. The evaluation program is geared toward
fitting forage grasses and legumes to stall-feeding and
grazing enterprises for beef and dairy production.
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EVALUATION OF AVAILABLE GERM PLASM
Alternative Species to Rhodes Grass

Attempts to seek alternative grazing and stall
feeding grasses to Rhodes grass (C. gayana) were
initiated in the late 60s. Before this, Rhodes grass was
and has continued to be the major commercialized
species. Comparative studies to screen different alter—
native species to Rhodes grass indicated the potential of
Panicum maximum c¢v. Ntchisi panic grass, a local
ecotype collected from the wild and other ecotypes, and
Cenchrus ciliaris (Table 1). Being a more robust panic
grass, it was recommended for "cut and carry" pur
poses along with Pennisetum purpureum strains such as
Gold Coast and Cameroons.

Evaluation of Rhodes Grass Strains

Since the early 50s there have been two docu-
mented Rhodes grass strains in Malawi (Dzowela 1984).
These are Katambora from Zambia via Zimbabwe and
Giant whose entry into Malawi from Tanzania was pre-
ceded by two strains, Teso and Mpwapwa, both of
which were morphologically similar to Giant (Anonymous
1955, 1956, 1957, 1958, 1959, 1960, 1961). Katambora is
a diploid that gained popularity because of its ability to
suppress the nematode Meloidogyne javanica in cropping
rotations in which tobacco is included, in spite of its
relatively low-forage productivity. During the 1977/78
and 1979/80 period, an attempt was made to evaluate
elite Rhodes grass cultivars in commercial use in the
Central and Eastern African region to identify superior
material for forage production over the conventional
Katambora and Giant cultivars. Table 2 shows the
forage and total crude protein (CP) productivity poten—
tial of the materials tested.

In all the years under discussion, the largest
amount of forage and CP were produced by Pokot
followed by Mbarara and Tanzanian local and then
masaba. The latter, however, showed a good regrowth
potential under proper cutting management (Dzowela
1984). Both Katambora and Giant, the two naturalized
cultivars in Malawi, were inferior in both these
respects. Katambora, the only diploid material in the
group, produced the least amounts of forage and CP.
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Because Rhodes grass is an important grass in
rotations involving tobacco in Malawi, it is necessary
that the forage grass, apart from being easy to eradi-
cate when cropping 1is anticipated (Booman 1977),
suppress the nematode populations of Meloidogyne sp.
in the soil. Table 3 shows the types of concentrations
of nematodes harboured in the soil around the roots of
the elite Rhodes grass cultivars tested.

The analysis showed no evidence of the presence of
nematodes in the roots. It only showed the presence of
nematodes in soil around the roots; notably the
presence of Pratylenchus sp. in Pokot, Masaba, and
Tanzanian Local. This nematode does attack tobacco and
predisposes the plant to other pathogens such as
Fusarium (Saka, personal communication). The other
nematodes recorded do not pose a serious threat to the
tobacco industry yet, but this fact must be considered
and caution must be exercised when recommending some
of the new cultivars. Presently, Masaba, because of its
seeding qualities and good regrowth attributes, is being
produced by the National Seed Company of Malawi.

Evaluation of Buffel Grass Cultivars

Between 1971 and 1975, buffel grass evaluation
work (Anonymous 1975) indicated the superiority of this
species in terms of forage and CP productivity and
persistence over Rhodes grass. This evaluation con-
sidered the added advantage that unlike other alter
native species, such as Panicum coloratum, cv Bushman
mine and Cynodon nlemfuensis, buffel grass produces
viable seed. After 1975, three elite cultivars of buffel
grass were evaluated in two distinct agroecological
zones: Chitala at 600 m altitude representing the low to
medium rainfall (<850 mm) Lakeshore and Shire River
Valley, and Chitedze at 1,100 m altitude representing
the medium plateau areas that receive rainfall between
850 and 1,200 mm. The cultivars were evaluated in
response to varying nitrogen (0, 40, and 80 kg N/ha)
and phosphate (0, 38, and 76 kg Py Og/ha) fertilization
rates. Attempts were also made to find suitable compati~
ble tropical legumes at both sites. Data derived from
this study are presented in Tables 4, 5, and 6.

At the Chitedze site, Biloela produced the largest
amounts of forage followed by the morphologically
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Table 6. Forage dry matter (DM) yield (Mt/ha) at

Chitedze and Chitala.

Chitedze Chitala

Treatments 1979/80 1978/79  1979/80
Buffel grass alone 5.22 3.80 2.53
Buffel grass in Siratro 2.59 4.92 2.69
Siratro in buffel grass 0.99 1.74 0.88
Buffel grass in Neonotonia 2.27 5.13 3.13
Neonotonia in buffel grass 0.96 0.37 0.08
Buffel grass in cook stylo 1.92 4.01 3.39
Cook stylo in buffel grass 0.52 1.92 0.06
Buffel grass in Centrosema

(Hamata stylo)P 2.30 4.26 2.74
Centrosema (Hamata stylo)b

in buffel grass 0.45 2.65 0.91
Siratro alone 1.94 4.13 1.32
Neonotonia alone 1.10 4.30 0.43
Cook stylo alone 0.90 5.59 0.77
Centrosema (Hamata stylo)b

alone 0.65 6.33 2.85
Mean 1.68 3.83 1.67
Standard error 0.212 £0.652  £0.402

2 Significant at P = 0.05 level.

b Hamata stylo was substituted for Centrosema at

Chitala.
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similar Molopo. There was a tendency for all cultivars
to respond favourably to increasing nitrogen application
rates. The forage productivity response to nitrogen
application was significant in all years but the response
to phosphate application was generally insignificant.

Crude protein yields were comparable among the
three cultivars in all years except in the 1977/78 season
when Biloela produced the largest amount of total CP.
At Chitala, on the other hand, there was a tendency
for the American variety to outyield the other cultivars.
This was particularly evident in the first 2 years
(Table 5). In the 3rd year there was a shift toward
Biloela. This was attibuted to a 10% increase in the
amount of rainfall at this site that year. All cultivars
responded significantly to nitrogen fertilization rates,
but there was no significant response to phosphorus
application. At both Chitedze and Chitala, the soils
have adequate amounts of available phosphates; this
explains the lack of response (Matabwa, personal com-
munication). It appears from this study that cv. Biloela
does well in the subhumid environments whereas cv.
American could be adapted to the drier near semi-arid
areas. This fact was established in a separate study
(Dzowela and Msiska 1984).

Growing buffel grass in association with tropical
forage legumes benefits the grass component in the
system. This fact was evident at Chitala where the
forage production of the buffel grass increased as a
result of a legume component. This increase could be
either due to utilization of the nitrogen fixed by the
legume or the smothering of weed species by the
legume. At Chitedze, on the other hand, this advantage
of the legume component was not very obvious (Table
6). The best association appeared to be that involving
buffel grass/Hamata stylo followed by buffel grass/
Siratro and then buffel grass/Cook stylo at Chitala. For
Chitedze, the best association was one involving buffel
grass/Siratro followed by buffel grass/Neonotonia,
buffel grass/Centrosema, and then buffel grass/Cook
stylo.
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ANIMAL PRODUCTIVITY OF IMPROVED PASTURES
Fertilized Grass Pastures vs. Legume-Based Pastures

A number of tropical forage grasses and legumes
have been agronomically evaluated in Malawi. Of the
Panicum species, the local strain, Ntchisi panic grass
has shown greatest potential (Anonymous 1975). Its
productivity potential in a cutting situation has been
found to be three-fourths of that achievable by P.
purpureum x P. typhoides (Dzowela 1978). Before this
the Ntchisi panic grass was regarded as a grass suit-
able for "cut and carry" purposes. However, observa-
tions at Chitedze Agricultural Research Station have
established that Ntchisi panic grass can persist for
more than a decade in a grazing situation.

Of the newly introduced Rhodes grass cultivars
from Kenya, the Masaba strain has shown good forage
and regrowth characteristics (Dzowela 1984). It
responds very well to inorganic nitrogen fertilizer, but
with the current increased costs of this form of ferti-
lizer, the option is to incorporate a tropical legume
component in the pasture system. The legume component
has the dual purpose of raising the nutrient status of
the pasture system with respect to CP and calcium and
phosphorus and of contributing biologically fixed nitro-
gen to the system to the benefit of the grass component
as well (Thomas 1973). Earlier work conducted in Malawi
has established the compatibility of Rhodes grass with
Desmodium uncinatum-cv. Silverleaf (Thomas 1976).

Attempts to seek more permanent pasture species
for Malawi (Anonymous 1975) identified the C.
nlemfuensis cultivar, Henderson No. 2 star grass, as a
productive tropical grass. It produced good amounts of
digestible forage and was able to support grazing ani-
mals through the wet season better than Rhodes grass.

A  study comparing the performance of animals
grazed on Ntchisi panic grass, Masaba Rhodes grass,
and Henderson No. 2 star grass, a grazing trial was
conducted at Chitedze Agricultural Research Station.
The three pastures grown in pure stands receiving 40
kg of inorganic nitrogen application per hectare annual-
ly were compared with a Masaba Rhodes/Silverleaf
desmodium mixed sward without the inorganic nitrogen
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application. Paddocks measuring 1.5 ha each were
arranged in a randomized complete block design with
three replicates. Each paddock was subdivided into four
quarters to facilitate sequential rotational grazing by
2-year old Malawi Zebu heifers using the "put and take"
grazing-management system (Mott 1960; Mott, personal
communication). There were eight test animals perma-
nently assigned to each pasture along with variable
numbers of additional "graze" animals to use excess
forage. Forages were sampled for dry matter (DM)
before grazing. The animals were weighed on a 28-day
interval throughout the wet season, which lasted for 5
months in 1982/83 and 1983/84.

The forage and animal productivity potential of
Ntchisi panic grass is evident (Table 7). It produced
significantly better average daily gains (ADG), total
gains, and total forage than the other pastures, al-
though ADG was not different from that achieved from
Rhodes grass/Silverleaf pasture. Star grass supported
the highest number of animals despite its relatively poor
animal productivity. Intake and digestibility-related
problems were suspected in the absence of chemical
analytical data. In terms of forage productivity, the
Rhodes grass pastures in pure and associated swards
with Silverleaf desmodium were comparable; the better
animal performance of the mixed pasture was attributed
to higher nutrient intake afforded by the legume compo-
nent in the mixture. In terms of ADG, the pure Rhodes
grass pasture had similar production values to the
Rhodes grass with Silverleaf in 1983/84 for some
unknown reasons, while chemical analyses were being
awaited.,

Star grass, closely followed by Ntchisi panic
grass, provided the most grazing days, although its
forage production was lower than that of Ntchisi and
comparable to that of the Pure Rhodes grass and
Rhodes grass and Silverleaf desmodium. The fact that
individual animal ADGs were lowest on star grass
relative to the other pastures does confirm some intake
and digestibility-related problems with this grass.

Legume Reinforced Natural Grassland

Preliminary investigations by the UNDP/FAO
Project/75/020 indicated the value of introducing
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Table 8. Comparative liveweight gains of stylo-based
and improved natural grasslands.

Total gains in

k g/animal from Mean daily
26/6/79 to gain in
Treatments 18/8/792@ kg/animal
Stylosanthes—~based
grasslands 25.79 0.486
Unimproved -3.56 ~0.067

2 Based on a group of 13, 2-year old steers.

Stylosanthes guianensis cv. Cook stylo as a means of
improving the forage quantity and quality of extensive
natural grazing areas, particularly in the dry season
under the Western Mzimba ecological conditions in
Northern Malawi. Liveweight gains of approximately 0.25
kg/day/animal were obtained between May and November
when cattle generally lose weight (Van Empel, personal
communication). An attempt, therefore, was made to
determine the optimum stocking and productivity poten-
tial of these Stylosanthes-based grasslands (Table 8).

The potential of improving the natural grasslands
by legumes cannot be overemphasized. The Cook stylo
was capable of arresting liveweight losses at the time
the group on unimproved grassland were losing weight.
This was attributed to better intakes and digestibility
of the legume-reinforced forage.

PRIORITIES FOR FUTURE RESEARCH AREAS

Although reliable research information has been
generated, this type of research has primarily served
the interest of the commercialized farmers who own only
4% of the national cattle herd of 0.87 x 10°. The mixed
smallholder farmer will be the main target of research
efforts for the 80s. The need to develop a research
technology that will be able to raise the standard of
living of the smallholder through increased livestock
productivity will be highlighted within the adaptive or
farming systems research concept. An integration of
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improved pastures in the farming system of motivated
dairy and beef farmers will take the first priority.
Undersowing of improved pasture species in maize crops
with the view to utilize crop residues better during the
dry season will be the focal point of this work.
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