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Grasses form the predominant vegetation type in the
, s _
} Unfortunately, a

COLECCION  HISTORICA

tropical savanna regions of South America

substantial proportion of the indigenous species are of such
poor nutritive value " that they are not consumed by cattlie at
any time. This contrasts markedly - ‘with thénsituation in Afri- .
can savannas where the great majority of grasses are well
accepted by cattle duriﬁg the period of active growth (PALA-
DINES 1975). Not surprisingly most of theéeconomically impor-—
tant pasture grasses of the trop}cs have iriginated in Africa.

when introduced into the American tropics some of

- and widely (PARSCONS 1672).

However,
these species have spread rapidly

This third review considers the progress that has been made

in selecting grasses for the acid, infertile soils in the

savannas of tropical America.

1 Assigned to a collaborative project between EMBRAPA-CIAT-
I1CA, Centro de Pesquisa Agropecuaria dos Cerrados, Cx.P.

70.0023, Planaltina, D.F. 73.30C, Brazil. /7
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1. Andropogon gayanus KUNTH.

Andropogon is a large and heterogenous pantropical

genus of perennial species. One species in particular, Andro-

pogon gayanus CIAT 621, had earlier shown considerable poten-

tial for Oxigol—UItisol savannas of tropical America (CIAT
1976). CIAT 621 originated from the Shika Experiment Station
in Niger a. Surpr15|ngly, the speCIes has not yet evolved
into a commerciai cultivar in Africa despite being a highly
valued component of native pasture.

Subsequent to its iqtroduction a series of agronomic
trials were initiated by CIAT (at the Carimagua Research
Centre) and various national research institutions in Latin
Amefica to eva!uate the potential.of A. gayanus primarily in
the vast Ultisol an& Ox:sol savanna regioﬁs of the continent.
The results of these prelnmrnary agronom:c investigations in
Colombia have been summarized by JONES (1979) and three ex-
periments have beeq'repoited in detail by GROF ({Qél). Some
of the preliminary agroﬁ&mic work conducted with CIAT 621 at
the Cerrados Agricultural Research Centre (CPAC) near Brasilia,
Brazil has been summarized by THOMAS. et al. (1981). These
early reports clearly demonstrated the potential of A. gavanus
as an alternétivé forage grass species for the acid-soil
savanna regions of tropical America. No serious disease or
tnsect problems were‘detected during these carly evaluaticns
in tropical America. This‘is in striking contrast to the

severe spittlebug problems which have been encountered with

Brachiaria decumbens another intrcduced grass species well

adapted and widely used in both savanna ecosystems.

:
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As a result of further evaluation at a number of

locations, accession A. gayanus var. bisquamulatus CIAT 621

has now been released in Brazil as cv. Planaltina (THOMAS et
al. 1981) and in Colombia as cv. Carimagua 1. Peru, Venezuela
and Panama subsequently released the same accession.

. A. gayanus'vér. bisquamulatus is a highly productive

species well adapted to savannas or forest écosystems in *ropi-
cal America and a wide range of altitudes (up to 2000m), cli-
mates and soils. The most favourable environment according to
JONES (1979) appears to be at less than a 1000m altitude,
more than 750mm annual rainfall and a dry season of three to
five months. However, BOGDAN (1977) notés that the species is
suFficient]y drought -resistant to w}thstgnd up to nine morths
without rain. Its drdught tolerance may Le largely due to 1ts
capacity té root deeply, taking advantaéé'of stored Qubsoil
"moisture (CIAT 1979). -

The cultivar shows excellent tolerance'of fow soil
pH and higg aluminium saturation. SPAIN :1979) studied the

’ i
effect of application of lime (0-6 t/ha) on 38 species of

grasses and legumes in an Oxisol in the Colombian Llanos.
Maximum production of A. gayanus occurred at zero lime appli-

cation (90 per cent aluminium saturation) in contrast to

Hyparrhenia rufa which responded up to a level of 2 t/ha of

lime. In Brazil, Andropogon grew vigorously on an Oxisol at

pH 4.6 and 80 per cent aluminium saturation while Panicum

maximum var. trichoglume cv. Petrie only produced acceptable

levels of dry matter when aluminium saturation was reduced to

20 per cent (CIAT 1981).
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Critical external jevels of P, K, Ca, Mg and S re-
quiréd in the soil solution to obtain 80 per cent of.maximum
yield at 8 weeks of plant growth were determined for the main
grass spccies used in the savanna ecosystem. For A. gayanus
and B. decumbens critical values were 20, 20,‘106 and 12 kg/
ha of P, K, Ca and Mg respectively. The critical levels were

lower for B. humidicola e.g.: 10, 10, 50, 6 (P, K, Ca and Mg)

and higher for Panicum maximum e.g.: 40, 25, 250, 15 (P, K,

LY i
Ca and Mg} kg/ha. Again, the lowest S requirements were shown -

by A. gayanus ‘and B. humidicola CIAT 679, 10 kg/ha and 5 kg/

ha respectively. In the case oF'E. decumbens cv. Basilisk the
critical level was 20 kg S/ha, and it was the same level as

required by the legume Stylosanthes capitata to produce 80

per cent of its mak?mum dry matter yield. (CIAT 1982; J.SALI-
NAS, pers. comm.).
Although well adapted to low fertility soils A.

gayanus is capable of responding to applications of fertil-

izer. A comparison of the response of A. gayanus, P. maximum

and Brachiaria decumbens to application of nitrogen showed

that at zero level A. gayanus produced almost twice the dry
matter of the other two species (CIAT 1979). A. gayanus re-
‘sponded positively up to 200 and 400 kg N/ha Pespectiveiy.
Good responses have also been observed in savanna regions to
the application of phosphorus (CIAT 1978; CIAT 1982) and othef
nutrients (THOMAS et al..1981).

o A. gayanus is very tolerant of fire as one would
anticipate in a grass originating from African savannas where

vegetation is regarded as sub-climax, created by fire from a
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climax vegetation of arboreal types. Burning in the early dry
season encod¢ages rapid development of new tillers. The pro-
duction of dry matter in A. gayanus four weeks after burning
was 50 per cent higher than that of B. decumbens and twice
that of H. rufa (CIAT 1979).

' The grass is easily established from seed or from
crown splits. SPAIN (1979), in Cciombié, established 1000
plants/ha (3.16m beﬁween plants)of the species from crown
splits in September 1977. The cultivar produced seed at the
end oF'November; The seed that had fallen and settled in
fqrrowsf!éft by a Fiel@—cultibafor germinated after the first
rains ig March 1978. In April, piants numbered 150/m®> compared
to 15/m€ for E. maximum. A. gayanus can be sown with annual
comp;nién crops such as maize.gnd soyabeans (HACGAR 1969).

 ? An thetCerrados of Bré;il, under relatively low
fertility conditions, A. gayanus has shown a re;arkable con-
stancy qF dry matter production in the three segsdqs (1979~
1982) Ffllowing the establishment year (THOMAS and ANDRADE
1984b)-‘This is illustrated in Fig. 1. Three other spegies
growing under the same condition:s showed a significant decline
in productivity after the second secason. A major advantage of
A. gayanus is its good compatibility with many pasture legumes,
'making it possible to establish legume-based pastures. GROF
(1981), in Colombia, found that‘fhe species performed wel!

under cutting with Stylosanthes guianensis, S. capitata and

Centrosema species. In Brazil, the species has shown good

compatibility with Stylosanthes capitata, S. macrocephala and

S. guianensis in small plots under a close grazing regime

.

'(THOMAS and ANDRADE 1984a).



The cultivar is a short-day plant, with a critical
day-length for flowering of between 12 and 14 hours (TOMPSETT
1976). At 3° - 4°N in Colombia the plant flowers throughout

the year.-Flowering is variable and prolonged within plants

and mature spikelets shed progressively. In Brazil at 1605,
flowering is well synchronized with the first flowers appearing
in late April and seed harvested in the dry season from late

May to early June. Pure seed yields as high as 300 kg/ha have
been obtained near Brasilia at latitude 16°S (ANDRADE et al.
1983b). Seed yields in other areas of Latin America are re-
ported by FERGUSON et al. (19&3). Under Pelativelybhigh fer-
tility conditions lodgiﬁg of seed cropé has taken élace in
Brazil-when plants were allowed to reach the}r full height
potential. Cutting the crop in mid-January or grazihg up to
mid-February prevented lodging and gave the hEghest}seed
.yields (ANDRADE énd.THOMAS, unpub.lished data). |

‘No major fungal diseases have been recbrdgd and no
serious Iinsect pests have so far been found in Boli%ia, Bra-
zil, Colombia, Ecuador, Panama, Peru or Venezuela. %alse army

worm (Mocis latipes) attacks on A. gayanus are sporadic and

of seasonal occurrence in Colombia. Bacillus thurigiensis acts

as an agent of biological control of the larvae of this pest.

Leaf damage by yellow aphid (Sipha flava) on A. gayanus coin-

cides with the period of highest rainfall (May-July) CIAT (1981).

Rhynchosporium leaf spot has been recorded on A. gayanus for

the first time in a high rainfall (> 3500mm) region of Colombia.
The pathogen caused only slight damage and the disease is

considered of minor consequence (CIAT 1980). The major
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problem for grasses. in the savanna regions is the incidence

of spittlebugs, pﬁincipally of tke genera Aeneolamia Deois

4

and Zulia. In field studies at CPAC, near Brasilia, COSENZA

(1982) found that A. gayanus was one of the most resistant
grésses to spittlebugs, and probably displays aﬁtixenosis'énd
antibiosis to nymphs of the insect.

Although A. gayanus is regarded as a grass of medium
to low nutritive value (JONES 1979) it is well accepted by
cattle throughout the year. This relatively low feeding value
of the §pecies is offset by its compatibility with many leg-
umes, which would be expected to improve quaiity in legume-
based pastures. In addition, new genotypes eyaluated at CIAT
exhibit variation in leafiness and intake (CIAT 1983). In’
seleéted leafy types intake in crated wethers was ?1.89/k9fl
0.75/day which compared favourably with some legumes and ;as
markedly higher fhan that of the more stemmy genotypes. No
animal disorders have so far beern caused by the épecies while

Bovine Photosensitization remains a problem in the widely :
i

i

g;own B. decumbens (NOBRE and ANDRADE 1976; CIAT 1980).

Much information on the performance of A. gayanus
has accumulated since its introd@ction and early commercial
acceptance in several tropical American countries. Until re-
cently, one of the major deficiencies in our knowledge of this
grass has been the lack of data on its productivity and per-
formance under actual grazing conditions.

In Colombia a good gra;s—legume balance (60:40) was

maintained in an A. gayanus - D. ovalifolium association,

considering the high palatability of the grass relative tc



the legume. The ﬁixture was grazed on a l-week-in and l-week-
out system, using five Criollo x Zebu weaner heifers with an
initial live-weight equal to two animal units (1 A.U. = 420

kg) per hé over a period of 555 days. The annual presentation

yields fcr three associations i.e. Brachiaria humidicola, A.

_ gayanus and B. decumbens each with D. ovalifolium in one
grass-one legume mixtures were 21.72, 19.59 and 17.30 t/ha

per year. Brachiaria humidicola was the highest yielding grass and

both B. humidicola and A. gayanus produced significantly

better pbég;nféfibn'yields than E.ﬁaécﬁmbeng. The legume con-
tents of the three mixtures were uniformly high and ranged

from 42 bér cent for the B. humidicola =~ D. ovalifolium and

A. gayanuéA— D. ovalifolium associations, to 46 per cent for

B. decumbens - D. ovalifolium (GROF 1984).

Tﬁe first grazing productivity experiments of A.
gayanus were sown in thg‘Colombian Llanos in 1976. Well-estab-
lished pestures of the'speCies have a_higher carrying capacity
and, therefore, higher levels of animal production per unit
area than that of B. de;umbens.-ln Colombia continuously
grazed pastures of ﬁ. gayanus produced 248 to 451 kg/ha live-
weight per annum compared to 176 to 266 kg/ha/annum for B.
decumbens (CIAT 1981)(Table411.Liveweight gains per head were
on a'similar order for both pasture types. The producti?ity
of the grass can be increased by 40-60 per cent when grazed
in association with an appropriate legume species. Livewecight
gains from A. gayanus-legume pastures have ranged from 126 to
349 kg/ha/annum and 126 to 200 kg/animal/annum (CIAT 1981;
CIAT 1982), (Fig. 2).



New introductions and clonal families from CIAT 621
are currently under evaluation in Colombia. Preliminary obser-
vations indicate variation in such characteristics as dry

matter yield, tillering, leafiness and heading date.

2. Brachiaria decumbens STAPF.

Species of Brachiaria, introduced in the 1950’s and

1960’s, are widespread in both savanna and cleared forest
regions of the humid lowlands of South America. They have

largely displaced Pangola grags (Digitaria decumbens) in these

countries, because of its susceptibility to the yellow sugar-’

cane aphid and diséases. Of the perennial species of Brachiaria,

B. decumbens and El humidicola have attained major economic

importancs .in these areas.

B. decumbens inhag;ts a variéty of climax and derive§
plant com%unities, open grgsslands énd savanna wood}ands on
the Great Lakes Plateau in gganda and adjoining 60uﬁtries of
east and central Africa (LO%H 1977). B. decumbens is an erect
or decumbent leafy perennial rooting at the lower nodes. A re-
cent taxonomic treatment of 51 species, cultivated in Brazil,
was published by .SENDULSKY (1978) and includes the description
§F this species. According to this author, there are two wide-
spread forms of B. decumbeﬁs in Brazil. The first was intro-
duced in 1952 by the Instituto Agronamico do Norte (IPEAN).
Belem, and a sécond form was introduced into the state of Sgo
Paulo from Australia. The Australian Form.is a more robust,
'subekec£ plant with fertile seeds while the IPEAN form is decumbent,

¢ .

rootﬁngatthe:wﬁesenﬁ exhibited poor seed praduction. LOCH (1977)



published a comprehensive review of the world literature on
B. decumbens.

Commercial scale seed production of B. decumbens
was initrated in North Queensland, Australia, where results
.. of early investigations proved B. decumbens tg be functional-
ly a fertile grass, germination of otherwiseisound caryopses
being impeded by dormancy factors (GROF 1968). Australian

r
seed of B. decumbens cv. Basilisk was imported into Brazil.

from 1972 onward and, until! about ‘the mid-1970’'s, some 2 mil-
lion kg cf this seed reached the South American market {(Aus-

tralian Seed Producers, pers. comm.). By this time local pro-

duction fulfilled requirements.
The major limitation to B. decumbens is its poor
resistance to spittlebugs. In both Brazil and Colombia, B.

decumbens was found to be highly susceptible to spittlebugs
(CiAT 1982; COSENZA 1982).

- B. decumbens is a highly productive grass and, where
itlis not affected by spittlebug attécks, it normally ocutyields
other tropical grass species. The comprehensive review pub-
lished by LOCH (1977) gives production data on & world-wide
‘basis. In.the Colombian Llanos, the resistant species, B. hu-
%idicola produced a higher growth rate and presentation yield
than B. decumbens (GROF 1984). Lieweight gains obtained on
pure grass stand of B. decumbens in the Llanos are summarized.

in Table 3. Exceptionally high dry matter production and ani-

mal liveweight gains have been recorded on intensively managed,
nitrogen fertilized B. decumbens pastures. Two outstanding

cases were reported by LOCH (1977) in his review paper. On



the wet tropical coast of North Queensland with the applica-
tion of 196 kg N/ha/year and a constant stocking rate of 4.5
animal units/ha, over one thousand kg/ha per year beef live-
weight gain was obtained.

In the ver§ equitable climate of the Cauca Vallev
in Colombia, approximately 1700 kg/ha per yea} tveweight
gain was recorded on N fertilized B. decumbens pasture gra:zed
by 6 animal units/ha, and fertilized with 50 kg N/ha after
each grazing at 6 weeks intervals;

Very few results are published on dry matter produc-

tion and liveweight gains obtained on B. decumbens-legume
mixtures. Indeed, there are few legume species compatible with

this aggressive grass species. To date, for the higher rain-

fall.savannas, the stoloniferous subshrub Desmodium ovalifo-

lium offers the best promise. 1n the Colombian Llanos a peren-

nial species of groundnut, Arachis bintoi, Krap. et Greg.

nom. nud. (CIAT 17434) is showing early promise in association

with several species of Brachiaria (B. GROF, unpublished data).

i

Also in the Colombian Llanos, Pueraria phaseoloides

was used in blocks or in strips to supplement B. decumbens.

In each ease, the legume covered éO per cent of the total
area. Under controlled grazing conditions sfocking rates of
21.25 and 2.00 an}mals/ha were emp!oyed during the dry and wet
season, respectively. Over four years, average liveweight
gains ranged from 183 kg/animal/ha to 157 kg/animal/ha per
year for strips and blocks respeétively. Unsupplemented B.
decumbens pastures produced average |iveweight gains of 145kg
animal/ha per year (CIAT 1983).

Bovine Photosensitization.was recorded on B. decum-



bens pastures in four Brazilian states in 1975-1976 (NOBRE
and ANDRADE 1976). The problem was diagnosed in Colombia in
1978 (CIAT 1979). In Brazil, photosensitization was associated

with the presence of the saprophytic fungus Pithomvces char-

tarum which produces spores containing the hepatotoxin spori-
desmin., In an experiment in the Llanos of Colombia, 961 ani-
mals were allowed to graze on pure stands of B. decumbens.
Over a period of four years 4.7 per cent of the cattle under
2 years oF.age were affected by pﬁotdsensitization and 2.7

per cent fatal cases were recordad (GARCIA et al. 1982).

3. Brachiaria humidicola (RENDLE) SCHWEICKT.

Brachiaria humidicola is indigenous to eastern and

south-castern tropical Africa where it occurs in relatively
. o

moist areas. |t has been used as. a forage species in Kenva,

Zimbabwe, Fiji, Australia and the Amazonian regions of Brazil.

B. humidicola is very wéll adapted to the iso-hyper-

thermic savannas but is not produ;tive in the iso-thermic
savannas in areas where rainfall is € 1600mm and length of
dry season six months or more. In an experiment at CPAC, near

Brasflia,g. humidicola was the lowest yielding grass in the

‘three seasons (1979-1982) following the establishment year
(Fig. 1}.

Tge species is well adapted to the Oxisol-Ultisol
soil associat?oqs and is toleraﬁt of high aluminium and phos-
phorus stress (CIAT 1981). In the Llanoswof Colombia 14
grasses were treated with levels of lise varying From‘O to 6

t/ha. Aluminium saturation ranged from 10 to 90 per cent.
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B. humidicola produced the highest dry matter yield in the

absence .of lime (CIAT 1978). The grass has a lower external
calcium requirement than B. decumbens (CIAT 1982). Only 50 kg
Ca/ha (= 125 kg/ha calcitic limestone) were reéuired to obtain
80 per cent of maximum yield on an Oxisol in the Colombiaﬁ
Llénos. lnteénal calcium requirements ranged from (.25 per
cent in the wet season to 0.22 per cenf in the dry season.
Externa! phosphorus and potassium requirements were also low

requiring only 10 kg/ha of each npfrient for 80 per cent of

maximum yield. Intraspecific variation exists in tolerance to

toxic levels of manganese (CIAT 1982). Accession CIAT 675
produced similar améﬁnts of dry matter when exposed to 10 or
86 ppm manganese in ﬁhe soil. On the other hand, the yield of
CIAT 679 was reduéed:by more than 50 per cent at the higher

c.

level.

B. humidicola responds well to nitrogen, shows good

regrowth following burning and is more flood tolerant than E.
decumbens :
}

COSENZA (1982) found no spittlebug damage in-B. hu-

midicola in experimental plots despite a high population of

nymphs. B. humidicola was found in experiments to be more

resistant to the- insect than B. decumbens (CIAT 1682). However,

in the humid tropigs of Brazil stands of B. humidicola are
badly attacked by sﬁittlebﬁg.

At 16°S latitude in Brazil, B.

humidicola flowers

in late December following the establishment year, and ma;
flower twice in the wet season. Although dry matter production

is relatively poor in drier areas of the Cerrados of Brazil,
] -

3
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high seed yields are possible with inputs of fertilizer. AN-
DRADE et al. (1983b) obtained pure seed yields of 501 kg/ha in

the second season of an experiment.

'E. humidicola is very acceptable to cattle when it

is kept short and leafy. In the carly wet season the dry

matter digestibility of B. humidicola was higher than that of
B. decumbens, but declined faster over-time. This was accom-
panied by reduced digestibility and voluntary intake in crated
sheep. Levels of animal production on pure pastures of B. de-
cumbens over two years at different stocking rates have
ranged from 176 to 266 kg liveweight/ha and 116 to 130 kg
liveweight/animal (CIAT 1981). Comparable values for B. humi-
" dicola-legume associations were 156 to 493 kg/ha and 45 to

152 kg/animal (CIAT 1983). |

B. humidicola is highly compatible withthe legume

Desmodium ovalifolium. Associaticns produced annual dry matter

yields of 17.4 t/ha in Colombia (CIAT 1983). B. .decumbens-T.

ovalifolium associations in the same period prod@céa 13.9 t/
- "
ha dry matter. [
Confusion exists in the literature between this

species and B. dictyoneura. In his book, BOGDAN (1977) con-

siders reports on B. dictyoneura from Fiji and other countries

*

as referring to B. humidicola. Morphologically,B. humidicola

resembles B. dictyoneura but is strongly stoloniferous whercas

the latter ié rhizomatous and stoloniferous with a rather

tufteq growth habit. There are_a)so differences in chromosome

numbers. According to BOGDAN (1977) in B. humidicola 2n=72

‘whergaS'in B. dictyoneura 2n=42.
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In Colombia accessions of B. dictyoneura have shown

good adaptation to the Llanos ecosystem. Some differences
have been noted between the two species. Seed yields and

caryopsis content of the flowers in B. dictyoneura CIAT 6133

were significantly higher than in B. humidicola (B. GROF, un-

published data). Clean seed yields of 405 kg/ha were obtained
in the establishment year and a caryopsis content of 44 per
cent. Comparable values reported by CIAT (1982) for B. humidi-
cola were 286 ké/ha and 18 per cent (Table 2). Freshly har-

vested seed of B. dictyoneura shows strong dormancy. Sulphuric

acid treatment for 25 and 20 minutes gave 6 per cent and 3
per cent germination one month after harvesting. Shorter pe-
riods of acid treatment as well as heat tfeatments were inef-
fective in inéreasing the germination of this.seed; When thg
lemma and paléa were removed, 15 per cent.of the ngked cary-
opses geéminé%ed within one week and without acid treatment
(CIAT 1982). ‘
E..aictyoneura CIAT 6133 exhibited a higher protein

content, digestibility and intake than B. humidicola. This

was attributed to the higher leaf: stem ratio of B. dictyo-

neura relative to B. humidicola (CIAT 1983; C. LASCANO, pers.

comm. ).

In Brazil, the only accession of B. dictyoneura

hitherto tested appears to be more susceptible to spittlebugs

than B. humidicola (COSENZA 1982).

4. Brachiaria brizantha (HOCHST, EX A. RICH.).

Brachiaria brizantha is a tufted perennial that

occurs throughout tropical Africa under an annual rainfall of
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800mm mainly in grasslands with scattered bush (BOGDAN 1977).
The species has beén tested in Africa, various Pacific Islands,
India, St Lanka, Malaysia, Puerto Rico and Surinam. The dis-

tinction between various Brachiaria species is unclear and

confusion is common. In the older literature other species of

the genus have frequently been grown under the name of B. bri-

zantha. As LOCH (1977) points out B. brizantha and B. decum-
bens intzrgrade completely on all morphological features and
the descriptions of the two species represent nothing more
than thg two extremities of the range of variation. However,
since the two extremes are so .very different, LOCH believes
it~is worthwhile to maintain £hem as separate species and
provides a key by which they éan be recognized.

B. brizantha shows sood adaptation to the savanna
regions and is tolerant of ac{ﬂ soils and relatively low nu-
trient staéqs. Under a high aluminium @né phosphorus stress
(95 per cent Al; £ 2 ppm P),in a field experiment jn the

Colombian Llanos,E.'brizanthajproduced more dry matter than

. . - | ; .
B. ruziziensis, B. arrecta (syn. B. radicans) or B. mutica

(CIAT 1981). Tolerance to manganese toxicity varies with eco-
type. At a level of 86 ppm soil manganese the yield of ecotvpe
CIAT 665 was higher than at 10 ppn manganese. On the other
*hand, the yield ;f ecotypes CIAT 667 and CIAT 6016 was reduced
ét the higher Ievei_(CIAT 1982). B. brizantha has a low ex-
ternal calcfum requirement and required only 100 kg Ca/ha to
obtain 80 per cent of maximum yield. This app!icatién was
equivalent to 250 kg/ha calcitic |ime which had no effect on

soil pH or aluminium saturation CIAT (1982). Internal calcium



requirements varied with season and ranged from 0.32 to (.37
per cent. Phosphorus and potassium requirements were also
found to be low and only 20 kg/hé of each nutrient was neées-
sary to attain 80 per cent of maximum yield. B. brizantha
rQsponds.well'to nitrogen and dry matter yields of 2.5 t/ha
were obtained in an 18 week period (CIAT 1979).

| The species is drought tolerant but not flood toler-
ant and responds to burning.better than B. decumbens or E.
arrecta (CIAT 1979). No diseases have been observed in the
savanna regions but insects, principally spittlebugs, are a

serious problem in other Brachiaria species. COSENZA (1982),

in field investigations in the Cerrados of Brazil, found B.

brizantha to be the most resistant of the Brachiaria species.

Spittlebugs were found on B. brizantha but no damage recorded.
B. brizantha appears to have a higher nutritivd
value than many other species. In Uganda, BREDON and HORRELL

(1962) found that the species together with Cynqdon dactylon

had the hughest nutritive value of nine grasses samples.. In
Colombia, the nitrogen content and digestibility of leaf
tissue under cutting in the wet season was 2.3 per cent and

- 62.6 per cent respectively. Corresponding values for Andropo-

gon gayanus were 1.7 per cent and 52.6 per cent and for Hyv-

‘parrhenia rufa 1.6 per cent and 48.1 per cent respectively.

GROF (1982) found good compatibility between B. bri-

zantha and Desmodium ovalifolium under cutting in Colombia.

Annual dry matter yields of the association were 10547 kg/ha
and 'a good grass-legume balance. (69:31 ﬁer cent) maintaincd.

Four accessions are currently showing promise in the respective
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savanna ecosystems. In Brazil, the early flowering (January-
February at latitude 16°S) accessions CIAT 6016 and CIAT 6021,
introduced from Ecuador, have outyielded g: decumbens cv.
Bagilisk (CIAT 1982). In Colombia the best accessions are

CIAT 664 and 6387. The latter showéd a high level of resist-
ance to spittlebug. In August 1983, 8. brizantha cv. Marandu

A wés Jointly released by the National Beef Cattle Research Cen-
tre (CNPGC) and the CPAC of EMBRAPA for use fﬁ the Brazililan
Cerrados. This cultivar was introduced into Brazil in 1967
from the ﬁarandelfas Research Statkon in Zimbabwe (formerly
Rhodesia). Early testing of the accession was conducted in the
state oFVSQO_Paulo. The cultivar is very productive and higbly
resistant to spittlebug attack. In preliminary grazing experi-
ments with éét'stocking, mean dail; liveweight gains have‘
been in the order of 200 and 600§/animai in the dry and wet
seasonswresgéctively. New experiménts are in progress to .
meas@re>animal production from cv. Marandl in association with

legumes such'!as S. macrocephala.

5. Panicum maximum JACQ.

The genus Panicum contains up to 500 annual and
perennial species of various habit which occur in warm coun-
tries in the tropics. The most important species of the genus

is Panicum maximum, which has been reviewed by MOTTA (1953),

McCOSKER and TEITZEL (1975) and BOGDAN (1977). P. maximum is
native to tropical Africe and is concentrated in areas betwcen
the 20° 'atitude lines that receive more than 1300mm annual

rainfall and below 2000m altitude. The species shows consider-
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able natﬁral variation with many distinct types occurring
especially in East Africa. A number of commeréial cultivars
has been used.widely in tropical America, particulariy in
Brazil, giving high levels of animal production (ROCHA et al.
1983). However, these cultivars tund to have relatively high
nutrient requirements and are not as drought tolerant as man:
other grasses. In recent years ne# ecotypes of the species
have been introduced by CIAT into‘the acid, infertile savanna
areas From-collectioés existing in Australia, Cuba, Ecuador,
Puerto Ricgt keﬁ;a and- lvory Coast:'éémé-o¥ these ecotypes
show promise for the savanna regions.

P. maximum hés shown some tqlerance to both alumin-
ium and manganese toxicities (CIAT 1978; CIAT 1982). When

subjected to lime levels ranging from O.to 6 t/ha P. maximum

" produced its highest yield at 0.5 t/ha. In solution culture

the species was found to be more tolerant of aliminium than

either Hyparrhenia rufa or Cenchrus ci.liaris. The species is

also very resistant to burning, and four weeks after burning
the amount of regrowth was appreciably more than that of Five

Brachiaria species, H. rufa or Paspalum plicatulum (CIAT 1979).

P. maximum shows good compatibility with a wide

range of legume species. In associations with species of Cen-

trosema under cutting in Colombia, legume contents ranged

from 21 to 31 per cent (CIAT 1979). When grown with Desmodium

ovalifolium five accessions of the grass produced annual dry

matter yields fanging from 10220 to 12322 kg/ha under cutting
(GROF 1982). Legume contents varied from 39 to 56 per cent.

Ecotypes of P. maximum show variation in disease

-
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and insect tolerance. Two fungal diseases have been observed
attacking the species in tropical America. Smut caused by

UstiIaQU'speéies and Cercospora leaf spot (CIAT 1980). In

Brazil COSENZA (1982) found that a number of lines of P.

maximum were only slightly damaged by spittlebugs and cultivar

Makueni was amongst the most resistant of the grasses evaluarted.
Observations with commercial cultivars and new eco-

types indicate that good seed yields are possible in the Cer-

rados region.. Over a three vear period at latitude 16°S in.

Brazil, P. maximum var. trichoglume produced pure seed yields

of 995to 162 kg/ha/annum (ANDRADE et gl, 1983b). P. maximum
is daé*neutral in its hhotoperiodic response and multiple
annuaf flowering peaks are observed. The time between onset
of f1€%ering and harvest is short (26 to 34 da&s) and three
harvesfs per season are possiS)e.

BOGDAN (1955) classified 47 ecotypes of P. maximum
in Kenya into four broad groups. The three perennial groups
were (?) a medium—skzed type with predominantf§ basal leaves;
those ;re characterized by the cultivars Makueni and “common”,

(2) var. trichoglume type with numerous leaves and fine stems;

characterized by the cultivar Petrie grecen panic and (3) tall-

vigorous type wiﬁh large leaves and rather thick stems; charac-

“terized by the cultivars Hami! and Coloniao. Three accessions

have been selected as being promising for the Cerrados rcgicn,

Two accessiéns CIAT 6116 and 6124 belong to the var. tricno-

glume group ahd.CIAT 6141 belonés to the medium-sized group.
The discovery of sexuality in hétural populatians

in eastern Africa has recently added a new dimension to the



search for new variation in the species (SAVIDAN 1983). Many
genes hitherto unavailable to the plant breeder because of
-apomixis could poteqtia!ly be released and promising new types
created by hybridization. These liées are currently under

evaluation in Brazil and Colombia.

CONCLUS 1 ONS

In the search for new forage plants %or the acid,
infertile savannas of tropical America emphasis to date has
. been placgd on the selection of adapted legumes. The need to:
also find suitable grasses is necessitated by the low nutritive
value of a substantial proportion of indigenous grasses, the
relatively high nutrient requirements of. many commercial
cultivars and the susceptibility of tge widely-grown Brachia-

ria decumbens to insect pests. A number of species originating

on the African continent have shown gonsidérab!e promise for
the Oxisol-Ultisol savannas and have demonstrated a high
tolerance of low soil pH and toxic levels of aluminium and
manganese. Since large areas of acid,iinfertile soils exist

in #ropical Africa there is considerable scope for further

collection of plant material of value to tropical America. |t
is highly likely that most collections to date have been made
on the more fertile African soils. It is also the opinion of

Ll

the authors that more attention should ge given to the genus
Paspalum. Few species of this predominantly American genus

have been evaluated as potential forage plants though the

genus contains up to 250 species most of which, as BOGDAN
(1977) points out, are good grazing grasses. Preliminary evalu-

ation has begun in Brazil,with P. conspersum and P. guenocarum

showing promise for the Cerrados region.
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Figure 1. PERFORMANCE OF TRQOFICAIL CGRASSES UNDER GRAZING
AT CPAC, NEAR BRASII.IZ, BRAZIL.{(Source: ThomaS '

and de Andrade 1984°)
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Figure 2. Animal liveweight gains on Andropogon gayanus.alone and in association
with ecotypes of Stylosanthes capitata or Pueraria phaseoloides. Stocking

rates used in the experiment were one animal/ha during the dry season
and two animals/ha during the rainy season. (Source: CIAT 1983).
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Table 1. Liveweight gains on Andropogon gayanus under continuous grazing in Carimagua,

Llanos Orientales.

1979 Season 1980 Season i ’
Treatment Stocking rate Liveweight gains Stocking rate Liveweight galns
: (animal/ha) (368 days) (animal/ha) - (362 days)
per animal per ha per animal per ha

(kg) (kg) ~ (kg) (kg)

High Y, 90 3986 1.0 71 248
Medium 3. N 115 391 1.5 126 451
L.ow 2.4 118 . 285 2.0 153 359
(Source: CIAT 1981 ) , e



Table 2. Seed production potential of two species of

Brachiaria, Carimagua, Llanos Orientales.

Species yield Caryoésis No. of seeds
kg/ha. content % per kg
B. dictyoneura CIAT 6133 405,20%% Ly o3 200.000.
B. humidicola CIAT 678 286.40 18 250,000
%% P oz 0.01

(Source: CIAT 1982).
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Table 3. Average liveweight gains (1976-1979) on Brachiaria decumbens
under continuous grazing in Carimagua.

PO

Average

Treatment Stocking rate Gain per animal Gain per hectare
(A.U./ha) . (kg/A.Jd./yeap)—— (kg/ha/year)
Fixed
stocking rate 1.7 116 176
Variable

stocking rate

{rainy season) 0.73/3.01 - 127 235

Variable

stocking rate

(dry season) 1.0/2.0 | 146 o 266

Average 130

(1) Dry season/rainy season, fespectibely
(Source: CIAT 1381)
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