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Abstract: The proceedings contains reviews by national scientiste 
on pasture research done primarily in Eastern and Southern Africa 
(Ethiopia, Kenya, Tanzanie, Burundi, Zambie, Zimbabwe, Swaziland, 
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 evaluation, 
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 range-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 pâturages en Afrique orient- 
ale et australe (Éthiopie, Kenya, Tanzanie, Burundi, Zambie, Zimbabwe, 
Lesotho, Botswana, Mozambique et Madagascar). L'utilisation des résul- 
tats obtenus et les connaissances acquises sont mises en lumière, puis 
utilisées pour établir les priorités nationales en matière de recher- 
che. Les actes comportent une analyse critique des méthodes de recher- 
che actuelles sur les pâturages : rassemblement, entreposage et 
diffusion du matériel génétique; mise à l'essai et évaluation de ce 
matériel; expériences de pâturage; évaluation nutritive des pâturages 
et exploitation rationnelle de ceux-ci. On présente des lignes direc- 
trices précises sur les méthodes à suivre, qui seront utilies aux 
agronomes en charge des pâturages, aux spécialistes de la nutrition 
animale et aux scientifiques responsables de la gestion des pâturages. 

Deux études de cas ont fait l'objet d'une présentation suivie 
d'une discussion : il s'agit des réseaux régionaux de recherche sur les 
pâturages en Asie et en Amérique latine. Après discussion, on a convenu 
d'une stratégie de la recherche sur les pâturages, dans les années à 
venir; la coordination de cette stratégie sera assurée par une section 
régionale du Pastures Network for Eastern and Southern Africa (PANESA). 

Resunen: En las actes se recogen ponencias presentadas por cienti- 
ficos de diferentes paises sobre las investigaciones en pastos que se 
han realizado principalmente en et Africa oriental y meridional 
(Etiopia, Kenia, Tanzanie, Burundi, Zambia, Zimbabwe, Suazilandia, 
Lesotho, Botswana, Mozambique y Madagascar). Se destaca la aplicaci6n 
de los resultados y experiencias obtenidos, muy Gtiles para determinar 
las prioridades de las investigaciones futures en las diferentes 
naciones. En las actes se recogen también ponencias criticas sobre las 
metodologias empleadas actualmente en las investigaciones sobre 
pastos. Se analizan los siguientes métodos de investigaci6n: recogida, 
almacenamiento, diseminaci6n, introducci6n y evaluaci6n de germoplasma; 
evaluaci6n del valor nutricional de los pastos; experimentos de 

pastoreo; y control de dehesas. Se resumen directrices y metodologias 
especificas de gran utilidad para agronomos especializados en pastos, 
expertos en nutrition animal y cientificos especializados en gestion de 
dehesas. 

Se presentan y analizan dos estudios de casos de las redes region- 
ales de investigaci6n en Asia y Latinoamérica. Se discuti6 y aprob6 une 
estrategia para realizar investigaciones sobre pastos en et futuro que 
seran coordinadas por la Red de Investigaciones sobre Pastos para 
Africa Oriental y Meridional (RIPAOM). 
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PASTURES IN LESOTHO 

C.J. Goebel, B. Motsamai, and V. Ramakhula 

Range Research Section, Farming Systems Project, 
Research Division, Ministry of Agriculture, 

P.O. Box 333, Maseru 100, Lesotho; 
Range Management Division, Ministry of Agriculture, 

P.O. Box 92, Maseru 100, Lesotho; and Range Research 
Section, Farming Systems Project, Research Division, 
Ministry of Agriculture, P.O. Box 829, Maseru 100, 

Lesotho, respectively. 

Abstract Work in Lesotho on tested pasture species 
and commercially used pasture species has been limited 
in the past. A general lack of plant breeders and 
researchers has been a major factor in the delay in for- 
age advancements. The expensive, long-term invest- 
ments that are needed in such work has been another 
key factor. However, the main reason for lack of 
emphasis on pasture development is the extreme over- 
grazing problem that stiil exists. As long as the ranges 
are 200 and 300% overstocked, dependent on location, 
improvement seedings will simpiy aggravate the over- 
grazing problem. Nevertheless, research information 
upon the adaptability of various species will be valuable 
when the appropriate numbers of livestock are main- 
tained on these lands. 

Pasture research and plant improvement in Lesotho 
has not been progressing as rapidly as forage scientists 
anticipated. Smith and Rhind (1984) attribute this situ- 
ation to several causes. The long-term programs that 
are necessary to ensure systematic plant improvement is 
a prime reason for a lack of development. The Jack of a 
substantial number of complementing researchers in 
plant improvement programs is another important factor 
for moderate growth in the field. Thus, workers in the 
field have had to rely upon results in allied fields and 
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other countries to bring about changes in pasture pro- 
ductivity. 

By formai definition, Winburne (1984) identified 
pasture as "a fenced or unfenced tract of land on which 
farm animais feed by grazing." Under this definition, 
rangelands of Lesotho fit within the scope of any dis- 
cussions of pastures. 

Rangelands, on the other hand, are historically 
defined as "those areas of the world, which by reason 
of physical limitations, low and erratic precipitation, 
rough topography, poor drainage or cold temperatures, 
are unsuitable to cultivation and which are a source of 
forage for free-ranging native and domestic animais as 
well as a source of wood products, water, and wildlife" 
(Stoddart et al. 1975). Tiedeman and Motsamai (1981) 
defined rangelands of Lesotho as "land not suitable for 
cultivation because climate is either too cold, too wet or 
too dry, the soil has too many rocks or the slope of the 
land is too steep." Essentially, the two definitions are 
the same except that values other than domestic animal 
products are not emphasized in the latter definition. 
Few, large-bodied wildlife now exist on the mountainous 
rangelands of Lesotho. 

On an average, rangelands of the world cover 47% 
of the earth. However, in Lesotho, rangelands cover 
approximately 70% of the land surface. Not only does 
Lesotho have a higher percentage of rangelands than 
most countries but the majority of these are mountain- 
ous. In contrast to other mountain rangelands, almost 
ail of this mountain terrain is devoid of native forest 
trees (Motsamai 1984). 

A Bureau of Statistics (1984) report indicated that 
there were 562,372 cattle grazing in the country. An 
additional 1,337,448 sheep and 930,414 goats also grazed 
the lands of Lesotho in addition to horses. Motsamai 
(1984) remarks "with the present numbers, there are 1 

animal unit (au)/3 ha and yet available forage can only 
permit 1 au/ S ha." 

Research information on the adaptability of various 
plant species and varieties within species is essential in 
restoring and improving the capacity of the grazing 
lands and animals in Lesotho. When proper numbers of 
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livestock are attained on these pasture and rangelands, 
then such information will be of utmost importance in 
achieving these goals. 

EXOTIC FORAGE SPECIES 

In Lesotho, limited pasture research work has 
centred on establishment and, to some extent, producti- 
vity of forage species. Previous work was seldom 
recorded. As a result, research programs lacked con- 
tinuity from one expatriate scientist to the next. Thus, 
work was done in isolated projects. Major efforts were 
initiated in the centre of mountain ranges near Thaba- 
Tseka. Studies were conducted under Canadian Inter- 
national Development Agency (CIDA) funding from 1975 
to 1981. 

The rangelands' carrying capacity in Lesotho has 
declined due to nonscientific management over many 
years going as far back as 1933 when the worst record- 
ed drought hit the country. Emphasis was placed on 
overseeding adaptability programs that were selected to 
emphasize improvement of the rangelands and, there- 
fore, increase the carrying capacity. Few farmers are 
able to produce sufficient food from the crops that they 
grow. This group accounts for approximately 85% of 
Lesotho's , population. Thus, the time is not right to go 
into full-scale research on fodder crops because farmers 
will continue to concentrate on producing food for them- 
selves. Through communal grazing, every livestock 
farmer is entitled to and has access to grazing land, so 
improvements will benefit a greater portion of the 
population. Modifications of the communal grazing 
system include introduction of a permit system, which 
has already been introduced in the country, and other 
systems that include consideration of charging a grazing 
fee, part of which will be used to improve range 
resources and thereby increase the carrying capacity. 

Overseeding Trials 

The objectives of the initial studies at 
Thaba-Tseka were to introduce forage species that 
would establish rapidly and improve total production. 
Other factors of interest included palatability and high 
nutritive value to the grazing animal (Beckman 1981). 
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From 1975 to 1979 trials were conducted on approxi- 
mately 172 ha of rangeland. 

Overseeding trials have been tried during every 
month of the year except the winter period. Most of the 
seeding work was done from September through 
November. The best time to overseed was from mid- 
December to mid-February. During this period, rains 
are frequent, temperatures of both air and soil are 
optimum, and there were usually no major winds to blow 
seed or cause high evaporation rates. If seeding were 
carried out later than February, the newly established 
seedlings have no chance of surviving the fairly harsh 
winter conditions at high altitudes. Most of the over- 
seeding was done at 2,000-2,700 m above sea level. 

Overseeding trials were conducted on each aspect 
(north, east, south, and west), as well as in 
intermediate positions. Seeding on the major aspects 
were tried in November through February. Later, 
germination and initial establishment were found to be 
best on the north, northeast, and east-facing slopes. 

Legume and Grass Species Trials 

With regard to the adaptability of various varieties 
of grasses and legumes, individual species and mixtures 
were investigated (Table 1). 

Results of the mixture trials indicated that initial 
germination was good, and establishment of some of the 
introduced species was vert' good. The overseeding 
trials, which were carried out by Beckman (1981), came 
to the conclusion that: (a) L. perenne (Ariki ryegrass, 
Ruanui ryegrass) and T. repens (Huia white clover) 
responded best under different range conditions; (b) 
Ryegrasses established faster than the clovers, but that 
the clovers persisted longer, in the sward; (c) D. glo- 
merata (cocksfoot), T. pratense (timothy), L. perenne 
(manawa, Italian ryegrass), and P. tuberosa (harding 
grass) did not do well; (d) mid-December and mid- 
February were the optimum times for overseeding; (e) 
north-facing slopes gave the best response, when over- 
seeded. Much of the seed received in Lesotho in the 
past was of poor quality and was offset by overseeding 
-- up to 50-55 kg/ha for grass mixtures and 35-40 kg/ 
ha for a grass-legume mixture. The recommended 
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Table 1. A list of varietal mixtures of grasses and 
legumes introduced at Thaba-Tseka. 

Species (mixtures) 
Common narre or 

cultivars 

1. Lolium perenne 

2. Lolium perenne 

Dactylis glomerata 

3. Lolium perenne 

Trifolium repens 

Trifolium pratense 

Phleum pratensis 

4. Lolium perenne 

Dactylis glomerata 

5. Lolium perenne 

Dactylis glomerata 

6. Lolium perenne 

Phalaris tuberosa 
Dactylis glomerata 

7. Pennisetum clandestinum 

8. Lolium perenne 

Dactylis glomerata 
Trifolium repens 

Ariki 
Ruanui 
Tama westerwolds 

Ariki 
Tama westerwolds 
Apanui 

Tama westerwolds 
Ruanui 
New Zealand white clover 
Huia 
New Zealand late red 

clover 
Kahu 

Ruanui 
Tama westerwolds 
Ariki 
Manawa 
Apanui 

Ruanui 
Tama westerwolds 
Manawa 
Apanui 

Manawa 
Tama westerwolds 
Harding grass 
Apanui 

Kikuyu 

Tama westerwolds 
Ruanui 
Apanui 
New Zealand white lover 
Huia (continued) 
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Table 1. 

Trifolium pratense 

9. Lolium perenne 
B romus inermis 
Trifolium repens 

10. Lolium perenne 

Dactylis glomerata 
Trifolium repens 

11. Lolium perenne 
Dactylis glomerata 
Phleum pratensis 
Trifolium repens 
Trifolium pratense 

12. Lolium perenne 

Trifolium repens 

13. Lolium perenne 

Dactylis glomerata 

14. Lolium perenne 
Trifolium repens 

15. Lolium perenne 
Trifolium pratense 

16. Trifolium repens 
Phalaris tuberosa 

17. Dactylis glomerata 
Bromis inermis 
Trifolium pratense 
Trifolium repens 

18. Eragrostis curvula 
Trifolium repens 

19. Festuca arundinacea 
Trifolium pratense 

Concluded. 
Late red clover (n.2) 

Manawa 
Smooth brome 
Huia 

Ruanui 
Tama westerwolds 
Ariki 
Apanui 
Huia 

Ruanui 
Apanui 
Kahu 
Huia 
Late red clover 

Ariki 
Ruanui 
Huia 

Ruanui 
Manawa 
Apanui 

Ariki 
Ladino white clover 

Tama westerwolds 
Giant red clover 

Ladino clover 
Harding grass 

Cocksfoot 
Smooth brome 
Giant red clover 
Ladino white clover 

Weeping love grass 
Ladino white clover 

K-31 tall fescue 
Giant red clover 
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legumes made up 20% of the mixture; and (f) cost of 
overseeding was expensive, however, because of high 
seeding rates. 

Beckman (1981) felt that the trials were generally 
unsuccessful because animal trespassing did not give a 
chance for permanent establishment of the forage 
species. At least some indications have been given on 
the suitability of various introduced species. 

NATIVE PASTURE AND RANGE SPECIES IN LESOTHO 

For native species, efforts have been concentrated 
on those species that would respond well to various 
cultural practices after establishment. The overall 
objective was to examine species that would not only 
have potential for pasture and range improvement but 
produce adequate seed quantity and quality. 

The native Eragrostis curvula is a strong and 
productive pioneer perennial. Although of relatively low 
palatability, this grass is an important species in 
Lesotho at the present stage of forage production. The 
ability to resist grazing and control erosion in moun- 
tainous terrain are valuable assets of this widely 
distributed species and are good reasons for further 
investigation. 

The E. curvula cultivators of "ermolo" and 
"American leafy" have both proven to be adapted for 
forage production in the lowlands, foothills, and moun- 
tainous areas of Lesotho. Forage production varied 
considerably. A study in the foothils of Lesotho indi- 
cated no significant difference between forage yields 
between the two cultivars. 

In further studies, ermolo responded to fertilizer 
application in the saine manner as has been found in 
other Southern African countries. However, with the 
interrelationship of clipping, it was found that in- 
creasing the period between clippings increased forage 
production response from fertilizer only up to the lOth 
week of clipping intervals. Forage production values 
continued to be good, ranging from 1,500 to 9,000 kg 
(dry matter)/ha dependent upon fertilizer-application 
rate and clipping interval. 
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FUTURE ADAPTABILITY TRIALS IN LESOTHO 

A revised list of potential plant species for Lesotho 
pasture or range seeding has been prepared. This list 
is adapted from that of Tiedeman (1981), a former eco- 
logist on the Farming Systems Research, Range Division 
of the Ministry of Agriculture. The revised list does 
not include species names that have not proven to be 
successful in various sites. The list also includes 
several new cultivars such as Agropyron spicatum 
Secar, which has recently been developed from dryland 
rangeland conditions. Although only Agropyron riparian 
has been introduced into Lesotho its adaptive success 
indicates that this genus may provide alternate potential 
species for successful seeding in the mountainous range- 
lands of Lesotho. 

Revised List of Plant Species that may have Potentiel 
for Lesotho Pasture or Range Seeding 

Grasses for reestablishing damaged rangeland 
for cool summer rainfall areas of 15-23 inches/year 
(native pastures are usually as productive as seeded 
pastures in this zone) (Meredith 1955); Cynodon dacty- 
lon, Themeda triandra, Eragrostis lehmanniana, 
tarin ep ntzii, D. smutsii, Cenchrus ciliaris, Sporobolus 
fimbriatus, Chloris gayana, Urochloa mosambicensis, and 
Tetrachne dregei. 

Plant species for seeding cool, summer rainfall 
areas of 23-30 inches/year (native pastures are usually 
as productive as seeded pastures in this zone also) 
(Meredith 1975) : 

(a) Dryland - Chloris gayana, Panicum maximum, 

P. coloratum, P. coloratum var. makarikariensis, 
Digitaria pentzil, D. swazilandenisis, D. smutsii, Cyno- 
don plectostachyus, Cenchrus ciliaris, and Agropyron 
spicatum - secar. 

(b) Wetlands - Echinochloa pyramidalis, E. 
holubii, Pennisetum purpureum, Hemarthria altissima, 
Paspalumdilatatum, P. urvillei, and Agropyron riparian. 

(c) Hay - Eragrostis curvula, E. plana, 
Cynodon dactylon, and Chloris gayana. 
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Species for summer rainfall areas of 30-40 
inches/year (cool summers) (Meredith 1975) : 

(a) Summer and fall grazing areas: Grasses 
Pennisetum clandestinum, Paspalum dilatatum, P. urvil- 
lei, P. notatum, Acroceras macrum, Hermarthria altis- 
sima, and Eragrostis curvula. Legumes - Trifolium 
pratense (Montgomery red, kenland red, and cow grass 
varieties) and Trifolium subterraneum. 

(b) Winter soil moisture areas - Lolium multi- 
florum, L. perenne, Bromus catharticus, Dactylis 
glomerata, Festuca elatior, Holcus lanatus, Phalaris 
tuberosa, Agropyron elongatum - Largo. 

(c) Hay fields: Perennials - Paspalum dilata- 
tum, P. urvillei, and Pennisetum clandestinum. Annuals 

Panicum laevifolium, Setaria pallide-fusca, Digitaria 
horizontalis, and D. sanguinalis. 

Grasses for erosion control: Wet meadows 
(very wet) - Phragmites communis, Typha latifolia, and 
Leersia hexandra. 

(a) Meadows (moist) - Imperata cylindrica, 
Paspalum dilatatum, P. urvillei, Hemarthria altissima, 
Setaria sphacelata (this type of tuft grass permits water 
erosion on sloping land between tufts), Pennisetum 
clandestinum (may spread into adjoining arable land, 
difficult to eradicate). 

(b) Dryland - Cynodon dactylon, Digitaria 
abyssinica, and D. scalarum, (all three may spread into 
adjoining land and are difficult to eradicate); D. 
swazilandensis; Panicum repens; Hyparrhenia hirta; and 
H. aucta. 

(c) Contour banks - Pennisetum purpureum, 
Setaria sphacelata (var. 1185 and 1193), Paspalum 
urvillei, P. dilatatum, Hyparrhenia hirta, Chloris 
gayana, and Eragrostis curvula. 

(d) Waterways - Paspalum dilatatum, P. nota- 
tum, Chloris gayana, Digitaria swazilandensis, Hypar- 
rhenia hirta, Eragrostis curvula. 
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