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the other hand inthe A gayanus/D ovalifoliumplots
a shight legume dominance occurred under a heavy
grazing pressure {(Figure 7)

D ovalfohhum 350 1s apparently a moderately
palatable species well accepted by grazing ammais
during the dry season The aim of a current seiection
program is to dentify genotypes with better palatabihi
ty voluntary intake and digestibiity wiathin the D
ovalifolium/ heterocarpon complex

Zorma sp

Many of the Zorma accessions in CIAT s collection
are affected by a fungal disease caused by Sphaceloma
zorniae Although plants have In some cases
recovered from severe attacks of this fungus disease
resistance is a major selection abjective of a recently
established screening project Disease resistance
seems to be more frequent in Brazihan Zornia species

Work with this species includes grazing tnals and
mixtures with A gayanus of 10 ecotypes

Emphasis in future work will be on the systematic
evaluation of ali available introductions tn order to
select for hetter dry season performance and
resistance to0 Sphaceloma scab
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The obj(?ctl:feé' of this section are to (1) evaluate and
select germplasm under Cerrado conditions for
adaptation to acid soils persistence under grazing and
resistance or tolerance to pests and diseases (2)
evaluate the potential of the Cerrado for commercial
seed production and {3) produce seed of seiected
germplasm to supply the evaluation programs at the
Cerrado Center (Centro de Pesquisa Agropecuaria dos
Cerrados CPAC)

Pasture Evaluation
Prelimmary germplasm evaluation

In November 1978 352 legume introductions were
ptanted 1n the two major soi types of the region 1e
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Fgure 7 P esentaton yelds of Desmodum o alfoltum n
associat on wth And opogon gayanus CIAT 621 and Brachiaria
decumbens cv Bas lisk estabiished n 1977 nthe Llanos Orientales,
Colomb a {Monthly harvests du ing the wet season 1979}

AGE AGRONOMY IN THE THERMIC
SAVANNAS (CERRADO

red yellow latosol {Latosolo Vermelho Amarelo LVA}
and dark red latosol {Latosolo Vermelho Escuro LVE)
Some physical and chemical characteristics typical of
these soils are found in Table 7 The LVA site was 100
m higher than that on the LVE on a more exposed
plateau area On the LVE one replicate was sown with
Andropogon gayanus for grazing to indicate whether
any accessions were rejected by the ammals Genera
and number of accessions evaluated are listed in Table
8 Species of Stylosanthes accounted for almost 50
percent of the introductions and a tatal of 159
introductions orsginated in Brazit Emphasts has been
placed on the genus Stylosanthes because previous
experience has demonstrated its good adaptation to
the acid infertsie soils of the target area

Dry matter production of most accessions growing
on the LVE was higher than that on the LVA.
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Table 7 Physical and chem cal characteristics of the prof le of the Darx Red Latosol (LVE) and
the R d Yellow Lato ol (LVA) at the Cerrade C nt r
1 Ex hangeable
pH cat ons Al
Depth n Al Ca+Mg K sat
So1l (cm) Texture wate {m q/100 _) {meq/100 g) {“)
LYVE 0 10 Clayey 49 19 04 010 79
10 35 Clayey 4 8 20 0z ¢ 05 89
35 70 Clayey 4 9 16 02 003 88
70 150 Clayey 50 15 02 ¢ 0l 88
LVA 0 20 Sandy clay loamm 5 0 04 0 05 0 06 7
20 40 Sandy clay loam 4 9 o 07 0 03 0 03 50
100 120 Sandy clay loam 5 6 00 0 03 o 0l 07
Source CPACT Annual Report 1976
Table 8 Legum g rmplasm unde prel m nary

evaluat on at the Cerrado Center

Na of
lecum p 1es accesslons
Stylos nth s gu anensis 58
S5 g an ns s (tardio) 12
5 cap tata 27
S5 v s osa 14
5 humls 14
_ b acteata 4
S§ hamata 4
S _ngrata 1

Total 134
Oth gen ra
7o na 49
D smodium 30
Leucaena 18
C ntrosema 13
» schyrom ne 16
Gl ta 14
CaloEozon um 13
M optlum/V gna 11
Pu a a 3
S emm ang a 2
Teramnus 2

Total 176

Differences 1n dry matter yield between the two sites
ranged from 2 4 for Zornia spp to 65% for accessions of
S capnata

Stylosanthes was again confirmed as the mos
promising genus On the basis of dry matter produc
tion regrowth potential dry season greenness seed
production potential and tolerance to pests and
diseases 40 introductions of this genus have been
selected for further evaluation (Table 9) Selected
introductions of 8§ guranensis were almost exclusively
represented by the tardio type a distinctive fine
stemmed wviscous late flowering form which has
shown excellent tolerance to anthracnose over a four
year period Accesstons of S scabra have shown good
adaptation to both soill types and fow anthracnose
susceptibiirty None of the introductions of S bracteata
were better than the control CIAT 1582 Accessions of
S hunmulis and S hamata have shown a high
susceptibitity to anthracnose

New intrpductions of Calopogomum and Galacta
species were no more productive than the Brazilian
commercial varieties In addition accessions of
Galactia gave low seed production Aeschynomene
species showed high susceptibiity to anthracnose
white species of Teramnus Desmodium Pueraria
Vigna Soemmeringia and Centrosema grew relatively
poorly
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Table 9 Pronais ng 5 on of fou Stylo a ti pec ¢ selected fo fu the e altuation cn the
two majo sol typ of the C rado
CIAT Adaptat o to 2
access on ol typ S ason of flo er ne
Spec s n nber Q gin LVE LVA Ea ly M d Lat
S guwanensis 2243} D st to Fede al Brazl + + +
22441 Goias B a1l + +
22031 Goa Bra t + + N
12621 Matto G nsse Bra 1 + + +
22451 P u Brazil + +
22471 Bahia B a tl + + +
10591 Baha B a1l + + +
1062} Bahia B a 1} + + +
109si Bah a Brazil + +
1175 Colemb a + + +
1280l Ma anhao B azil + +
1534l Venezuela + +
1633l Go a Bra 1 + + +
5 cap tata 2246 Pau Baszl + +
1686 Matto G os o B azl + + +
1728 Matto G osso Brazl + + +
1943 Mna Ge ais B a il + + +
3 ab a 1009 Baha B a + + +
1047 Baha B azil + + +
1050 Bah a Brazil + +
1064 Baha B azil + + +
1710 Matto G osso Bra 1 + +
1773 Matte G o o B azl + +
2299 Go a Bra 1 + +
2300 Ma anhao Bra il + ¥
2301 Maranhaos Brazl + +
2302 Pau Bra 1 + +
2303 Probably Braz:il + + +
2304 Probably B az L + +
2305 P obably B azl + +
2306 P obably B az 1 + + +
2307 P rnambuco Braczil + + +
2308 Baha B a1l + +
2309 P obably Brazl + + +
§ wvis 0 a_ 1094 Bah a Brazil + +
1132 Bel, e + +
1547 Vene uela + +
1638 Saoc Pauloe Brazil + + +
1783 Matto G ¢ o B a il + + +
1790 Matto G osso B azl + +
: Ta d o types
2 Early Dc mbe Januay Md Feb ua y Ma ch Lat Ap 1 o later

Introductions of Zorma spectes principally Z fatifola Furthermore at the end of the dry season regrowth in
from the Colombian Lianos were more vigorous than almost all introductions was Severely damaged by
the control CIAT 728 However all accessions showed msects and approximately 50 percent of the
severe leaf shedding at the end of the wet season accessions were suffering from a virus disease These
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virus/fungal/insect complex symptoms were aiso
recorded on native Zornia species Therefore
systematic screeming of accessions of this species for
resistance to this complex 1s advisable

0f the browse legumes Desmodium
{— Codartocalyx) gyrordes CIAT 3001 has shown good
adaptation to both LVE and LVA soil types The plants
were readily consumed by cattle and the accession has
peen selected for further evaluation Severe leaf virus
symploms have been observed in the other woody
Desmodium  species  Accessions of Leucaena
leucocephala have been relatively slow to establish

Anthracnose was the major disease problem lts
incidence n species of Stylosanthes and
Aeschynomene was however lower at the LVA site
than at the LVE site It 1s not clear whether this
difference 1s a consequence of chmatic unsuitability

Tabl 10

Legume and g as es unde agronoruc

(e g lower humidity because of a continuous drying
wind} at the LVA site or a presently low level of
inoculum resulting from a lack of native legumes and
No previous INtensive experimentation

No stemborer {Caloptifra sp ) or serious budworm
(Stegasta sp ) problems have yet been encountered
Severe attacks by leafcutting ants {not specifically a
pasture pest} during estabhshment were controlled by
the application of methyl bromide gas to the nests

Agronomic evaluation

In December 1978 two separate tnals were
estabiished one to evaluate legumes and the other
grasses Germplasm used in these tnals included
commercial cultivars (controls) accessions from
Category || at CPAC and experimental hnes from
Category IV at CIAT {Table 10}

evaluat on atth Cer ado T nter 1978 79

L. gun

Cra s z

Stylosanth s pu nn s ev Cook

S guann ta do CIAT 2243
S pitata CIAT 1405
5 captata CIAT 1019
§ _aptata CIAT 1315
S _aptta CIAT 1097
5 captat CIAT 1078

S b at ata CIAT 1582

Zo na latifola CIAT 728

Calopogon um mu uno des {(commer 1ial)

Cala t a st ata CIAT 964

Desmod um ovalifol um CIAT 350

C nt os ma pub n { ommerc al)

C t os ma pub n CIAT 438

And p gon gavanus CIAT 621

B acha a ru en 1 {commerc al)

B decumbens ¢v DBasilisk

B humd cola (comme cial}

Pan cum maximum c¢v Guinezinho

1 Sown with And opogon gayanu CIAT 621 and B achar a decumbn ¢v Ba il k
2 Sown with Calopogon um mucuro des {commercial) and Stylosanthes gu anens 8 cy Cook
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Grazing was withheld this season to allow the plants
to establish satisfactonly In May 1979 at the end of
the wet season the fegume plots were sampled The
legume content (Figure 8) of the A gayanus plot was
more than twice that of the Brachiaria decumbens
plots confirming the greater compatibihity of the erect
species A gayanus The two Cenirosema accessions
had almost disappeared from all plots Desmodium
ovalifolum was present but below the height of
sampling {15 cm) The grass evaluation trial was not
sampled this season

Introductions of Stylosanthes were observed for the
incidence of anthracnose All accessions of § capitata
and § guranensis showed disease symptoms butthey
were not severe Of special interest was the reaction of
S guianensis tardio CIAT 2243 In the seedlhing stage
plants showed symptoms but then recovered com
pletely This has been noted previously and obser
vations made over the subsequent four years showed
that after the establishment year plants were no longer
attacked by the fungus This appears to be correiated
with the increased viscosity of leaf and stem surfaces
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Fgure 8 Legume co tent Category ill plots planted n mixt res
w th Andropogon gayanuso 8 acha decumbens at the Ce rado
¢ nter (Late ra ny se son cutting at 15 cm he ght )
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of the plants after the seedling stage Screemng was
started for selecting resistant ecotypes as well as to
understand the nature of the mechamsms of
resistance including the hypothes:s about the viscous
substances

Seed Production

Many areas of the Cerrado would appear to be
climatically suitable for pasture seed production To
confirm this an expenment was established n
December 1978 with mne promising legume
accessions and four promising grass accessions
Results are shown in Table 11 Excellent establish
ment was noted 1n ail cases with the exception of
Stylosanthes capitata CIAT 1078 which was slower
than the other accessions No flowers were produced
this season by Desmodium ovalifollum or Pueraria
phaseoloides this may be related to latitude of the site

Seed yields were particularly low in § capstata CIAT
1078 and § bracteata CIAT 1582 S capnata CIAT
1405 and CIAT 1315 as well as S hamata CIAT 147
gave excellent seed yields

Production data for the grass accessions are shown
in Table 12 8 hurmdicola (commercial) was relatively
slow to establish and produced littie seed this season
Production of seed in the other three grasses was
similar The pattern of infiorescence production inthe
four grasses i1s shown in Figure 9 B decumbens cv
Basilisk and P maximurn cv Petrie Green Panic as
sccurs with most tropical grasses produced in
florescences over a long penod of time with con
siderable variation in matunity between and within
inflorescences Furthermore with successive cycles of
inflorescence production the percentage of fertile
tillers declined dramatically Seed yieids in the second
and third harvests were correspondingly reduced On
the other hand more than 83 percent of all in
florescences produced by A gayanus CIAT 621
appeared within a week of initial heading date with a
reiatively small increase thereafter

Severe anthracnose infestation was observed In §
capitata CIAT 1405 and large areas of dead plants were
noted High mortality of plants was also found in the
plots of S capitata CIAT 1315 Although anthracnose
lesions were present on the leaves of the latter the
cause of plant death in § caprtata CIAT 1315 1s yetto
be determined Grasses were disease free except for
the presence of Ustrhdago sp on some seeds of P
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Tabl 1l Plant em r_, nce and d p od cton data for 1 gum ce 1on at the Cr do C
Plant
eme gen Date Dymit Pu s d
at 50 days f Dat product on p odu t on
Legum a ¢ on (p!.ants/mz) flowe ing ha ve t {(kg/ba) {(kg/ha)
Zorn o 1 t fola CIAT 728 50 5379 29 5 79 1283 175
Stylo nt es cap tata CIAT 1405 74 8479 11 & 79 3200 199
S _apt ta CIAT 1315 60 11 4 79 8 6 79 2761 150
5 captata CIAT 1078 14 28 3 79 6=7 79 566 31
S br ¢t ata CIAT 1582 30 6479 13-6 79 6C8 17
5 ha ata CIAT 147 38 20 2 79 31 579 4030 322
5 gua en ta do CIAT 2243 54 1679 4 9 79 5271 42
D smod um oval fol um CIAT 350 94 !
Pu a a phaseolo des CIAT 9900 24 l

1 No flowe s produced

maximum A caterpillar (Mocrs latipes) attack in
Parmicurn and Andropogon was easily controlled by the
apphcation of a carbamate insecticide A mild out
break of Stegasta sp was controlled with malath:on

In addition to evaluating the potential of the region
for commercial seed production another important
function of the Program is to ncrease seed of

promusing hines to service successive stages of the
evaluation program to provide seed for other research
areas and ulumately the producticn of foundation
seed of new cultivars Seed of legumes D ovalifolium
CIAT 380 Z /atifolia CIAT 728 S capitata CIAY 1315
S capitata CIAT 1097 S guranensis CIAT 1262 S
guranensis CIAT 2247 § scabra cv Seca and A
gayanus CIAT 621 1s presently being increased

Table 12 Plant mergence and seed produ t on data fo grass acces on atth Cerrado Cent
Plant
emergenc Date Dry matt Pu se d
at 50 days f st Dat produ t on  product on
Gra acc s on {plant /m2) flowering ha v t {kg/ha} tkg/h )
Baha ahumd cala commercial 16 22 3 719 2319 12
2579 147
B d umbens ev Bas lsk 20 20 2 79 4 779 6820 16
Pan cum max mum v Pt e 24 132 79 12 3 79 6300 93
£ en pamc 27 4 79 40
22 6 79 2
And opogon gavanu CIAT 621 32 27 4 79 76 7% 8247 128
19
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Fgure 9 Pattern of fio escence nd seed prod cton n four t op cal g asses at the Ca ado Center
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