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INTRODUCTION I MATERIALS AND METHODS
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The soil fauna in agriculture has been ignored or considered Density {individuals/m ) and diversity of seil mesafauna
insignificant for many vears. Gurrently, the role of soil fauna on the was maonitored in sevaral scil use systems in expariments
processes of organic matter humification and mineralization, on the 1 carried out in Oxisols of Uberl3ndia (MG) and Campe Granda
aggregation and structuration of soil and plants nuirition receives much (MS). The soil fauna was obtained by extraction using a
mare attention. ‘.1 Berlese-Tullgren funnel (Fato 1}.
These affects are of particular importance an the incrzase of the
efficiancy of the fertilizers. In the present study it was dons a prelintinary

evaluatign of gdifferent soil use on the soil fauns population
density and diversity.
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Figure 1. Impact af sevarsl soil usza !v!mml o 20il mesofauna. in Oxisol of Uberfdndia. MG,
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Figure 2. impact of several msnagement systems an Lotal Figuee 3. Impact of Brachiaria pasture degeadatien on soil Figure 4. Eifect of Brachiaria pasture dagradation an total
mesotauna density. Ubertindia, MG, 1997. mesofauna in 3 latosol of Campe Grande, MS. niesofauna density. Campa Grande, MS. 1997,

CONCLUSIONS {

E Rl Mt Fas e £

Catile excrement increased fungae and nermatods diversity in

Prostigmata |Acaril was tha main camponent of sail
s0il. Consequently, the rols af Prostigmeata as 2 predator was

The meaolauna population under native cerrado was larger than
meaofauna and it's popwalion was higher under pastures, This

the other systerns studied.
phenomenon i related ta the presance of cattle axcremant. taveured. .
The pracass of pasture degradation reduced sail i

LEX X Y] popuiation.
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SOIL COMPACTION EVALUATION UNDER VARIOUS CROPPING ™
SYSTEMS USING THE PENTROGRAPH

THideo Kubotera , 2Lourival Vilela

1Agéncia de Cooperacdo internacional do Japdo - JICA
2Embrapa Cerrados, cx. postal 08223, CEP 73301-970, Planaltina-DF, Brasil

Highly weathered Latasols (Oxisalz in the USDA soil taxonomy]
are widely distiibuted in the Cerrado region, These sdils have the
problems of chemical propertias such as low nutrients content, low
CEC and high phoaphate retaption, Therelors the' groductivity will
] it tha ad soil are not impl

The degres of subsod fan i root
nutrients dynamics, soil aroxien and it is an impartant check point
amnong. the 3oil. proparties under variqus: cropping systems. Howevar,
the detarmination of subaail compaction using Yamanaka
penetrometar is tima and tabor demanding and, the nead of a pit, brings
disturbance to the plots. )
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Panetrogeaph racords the rusistancs to the panatration of a zone
which is vertically pushed ints the soif. It is an effscriva toot ta maasure
soil compaction ysing lews tirme and labor.

Figure 2. Eftact of arop/pasture rotation on soil
comaaceation. Bars indicave standard

Figure 1, Effect of pasture on seil cammoaststion,
Bara indicare slanderd deviatian,

Figurs 3. impact of tilage systems on s0i
corupacition. Hary indicats stendard

daviation, daviation.
1 to compare the data af penatrograph (cone penetramatar Dik-5520} N
with the Yamanaka penstrometer; fa
2 10 svaluate the soil compaction under the varicus cropping systams Buniniancs Ihgrardt 25
and tilage methoda, we 1sa 0o *
< P
€ 20 e T
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The soil compaction was manitored in distinct sodl uss systams ; 00‘ s P 15
in 2 forg-tarm carriad out in a dark red latesel of feo v 4o penetramater (kgiem?]
Embrapa Cerrados, Planaltina (DF). The soil use syatems studisd ars ag ST ormanaka penesral o

follows: Figura 5. Aetationatin butween the value of penerrograph ond
1} Native carrade: Yamanakd penctromeler,
2] Andropegon gavanua pasture under grazing;
3) Soybsan/corn rotation, haavy disk harrow;
4) Soy 4 ratation, moldboard plow;
) Pasture/crap rotation (four years pastura/four years cropl:
8) Crop/pasture rotation four years crop/tour yaars grass, Figues 4. tmpact of iraciar teatiic on ot
compacration. 3ara indiceta atandard
Tha ail tion (p i i was at duviation
the surface and 60cm depth on five or six points at intarvais of ten 10
fiftean meters on a diagonal lina in aach alot, Sail sompaction waz afso
maasured in the tracks of tractars in treatments 3 and 4. The data,
which was recarded in the form of continuous line an tha chart paper 3 N 5
waa read and digitized in order to calculata the average and srandard Soil compaction was variable under ditferent cropping systams
daviation, or tilage mathods.
Soil compacilon was also measured with the Ysmanaka Compared to penst
penatromaetsr in the carrado, pasture, and saybean/eorn rotation plots. . an eflicient ! te @ $0il

the p h was
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profundidade, no ontanto a grande maiosria dos estudas @
. tealizados nesta area, $30 unanimes em atirmat que o al(a

Na Tabela 1, sdo apresentados os resultados de forca e

Este trabalho teva como objetive avaliar o d h I géti itui-an probi na op: de X ’

ds um subsclador com mecanismo vibratdrio acionade pela . subsolagem, potdncia encontrados nos diferentes tratamentas, Comy pots
tamada da ia de tratares agricolas. As avaliagGes foram . i NAGASAKI et al., 1996, asxudando aste problema, ¥ sar ohservado, na W‘lvmdade mais baixa de trabathe nde houve
em um L sscuro, argiloso, tende "~ i um bsotad com de i , i ¢a nos resul cam s' s.ajn‘vihm;éa, mas com

come parimatros avallados a forc;a de tragio a i S inado vi baolad, ! i ne cas sig para as ade: de 3.594.2.1("1‘;‘01.

idas palo impt nas des com vibracdo & sem " energia raquerida para descompactar ¢ solo a medida que Pode ser ohservado que o3 de

vibragio, e em trds idades de Os aumentaram a vlbra¢aa da equipamenta. Ytilizando o mesmo § causaram acréseimos no esfargo de tracdo exigido s
modeio de vib fai i o prusenta ar na gomo j& comgrovado am

resuitados parmitiram concluir gue a utiizagao do equipamento
com vibragde diminuie em 20 % o exigéncia de forca e
poténcia, hem como astes parimetros foram menores na |
velocidade mais baixa.

5 outros estudas. Ao ccmparar s8 as velgcidades de 3.5 km/h
sam vibragiio @ 4,2 km/h com vibra¢do também ndo houvs
1 diferenga, mas ern relacio ans qutros fratamentes esta
difemnqa agorrey, fatu 23t que vam a comptwar ainda mai! [

trabatho, & o3 T aqui ap A

parte dos estudos em i na Emb o] di
projeto de cooparagdo téenica entre 3 EMBRAPA/CPAL e JICA
{Japan International Cooparation Agancyl nasta drea de g

pesquisa,

— isto é, acréscil de i de fargz
de tvucau 8 bsolad com vibracde ape Mol
d 2 forga e gncin 2xigidas. Os resuttados sau

"'l‘lir\:T-

Este trabalho foi desenvolvido na Embrapa Gerrados, ?
am um Latosaalo Vermethe Escuro, argiloso, com 38 % da
argita, 8 % de silta. 7 % de areia grossa a 35 % de areia fina. Fol
avaiiado o desempenho de um subsoladar vibratdric
(vibrosubaaladorl, marca KAWABE, apresantado na Figura 1,
som aspacamsanto entrs hastes de 0,75 m.

Foram utilizados como pardmetros pard sua avaliacde,

aptmsaritados, fazern parte de um trabalho em andamaento, on
S que estdo Incluidos tambdm o efeitos do equipamento ¢ de
o = das, na d a0 do sala

The objective of this werk was to evaluate the
pariarmance of 3 subsoiler equiped with vibration mechanism & 8
acionatad by PTO shaft of agricultural tractars. Evaluation of
traction farce and power absorved by the implement with and |
without vibration were carried out on Clayey Red Dark Latossol
tor three operating speeds, Resuits obteinad show that when
vibration mechanism ia swich on traction force and power os efaitos da vibracdo {corm 540 rpm na TOP do trater 8 sem X

d by the impl o d up to 20% tor the ‘1”#' ibrag 3o} & velocidade de dest {2,4, 3.5 04,2 km/h},
higher operating spesd., BgH na oxigancia de forca de tragio e poténcia. Para coleta de
AR | dados foi utilizade um Sisterna Moduiar de Aquisiciic de Dados, B

Tabain 1 - Efwito dns diferecires (minmantas fvalasaade @ wbencdal na decmwods
de feorca de rachs () s aotincie (KW dg worasubsntedor:

ido par um & de Veatrmenton
on Foren da Tracke (VM1 Sotincts B
" d trés ponates e torciamaetra, Vtpnicinda (hrmk] Vhenabs
9 ivido pele Dep T Com wase 22y
, de Maquinas Agricelas de 2.4 Sam 20682 1337
’ ""z" UNICAMP {tniversidade Estadual 8 Com M.628 2184
: de C inas). O soio no 18 Sem 1504 e
% da coleta de dados encentrava-se 22 com 20404 136
a3 Zam LT A1.88

com 18.5% de umidade.

O desenvoivimento da agricultura na regide dos
Cerrados, tem side possivel com o uso intengivo de maguinas 3 %
agricolas. Este fator, aliada as caracteristicas pluviamétricas °)
da regido s so dimensionamenta de parquas e selecdo
inadequada das maguinas tem levade a resultados pao
desejaveis, com degradacdo dos salos e alto consumo
energético. (FOLLE er al., 1994; FRANZ at al., 1594;
VOORHEES. 19881,
As condicdes de sofo durante as operacdes de preparc @
plantio sjo normalmenta executadas com umidade ndo }
adsuuada 0 qus tem s;do um des principais fatoras r:ara <]
ds adas, tormando inevitivel
usa de e3 de forma i iva. na iva do corrigir
o problema (ISHIDA et al.. 12961, P
LANCAS ot al, 1983, encontraram resultados 3¥
operacionais malhores na operacio de subsolagem, em
manares tacres de dgus no s0l0. nNo sntanto com maiores =
de bustivel » esforcos de tragdn.
DGAWA st al., também encontraram melhores resultados
de das, 8m c:
seca do que em solo Umido, Dentrs astes pardmetsos pode-se 7
incluir também, a forma daa hastes do subzolador,
sspacamento entra astas, velocidade de trabalho e ;

G i it o 12T 1H o et A i ont 3 KGR  S6eod d AL

Os resultades parmitirar concluir que o ) dado aprosen farca o "4
putdncia axigidas) ac ser utilizado com o sistema de vib i do, para as idades de 3,5 & 4 Z kmh, fate
nao encontrado na velacidads mais baixa de trabalho 2,4 krn/h.
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% X Tha soil !amll(v and phv:wal and biological conditions in The iniroduction of thosa plants leads tu the aGD\ImIIlBVEI’! of The Carrados’ 'L‘fjiO" climate is charamfsrifmd for iv.a welt:defined
intensiva cropping systema in Carrado soils usually decrsase with  bigmass, ing the soil biock and biotogicat wet and dry saasans. This results in a large variatian of soil temperature

time, and improving thess propertiss by fertflisers or tilaga is  Also, coust cropa have haen considared important means of increaging  #7d Moisture, that are vary important in the minaralization of sail organic
mattar. To avaluate ths rate of biomass nitrogen meneralization it is

ditficult. Ona way to improve soil propertiss ia to use appropriate  nutrisnc availability of soils, mamlvN Howavar, {or the corract svaluation

A capping systems. as thoae using cover crops as green-manure of  of thesa sffectsitis tha g aof N-tiomas ¥ 10 cansider all thoss conditians. In this study, it was evaluated
mulch. - transformetion {minere 1aﬂon mndNa\radabullw) tha rats of M-binmaza mineeslization methad with the objective to
3 el oo el X : irer the M errailabifity 1o the ing maixe crap, ..

bl Ptant material! pigeonpea (Cafanus cefand,
muauna (Mocune prevens). paar millst

a) Soil typa: Red-Yellow Latossel {Typic Acrustox)

o Enakangrema Aenlutle | Excnangeable y - " %

W T any o som [Penisatum amarcamm) Setaz Qoenie Cman M Fas
HIO K@ Mslem s Mg & 5 [ o h ) gnoss 0BL79% 99, 15 3 an% | 2w
a8 4z AL Q.93 HO¥ Q.0 78,3 ©.3 oH i 9.0 . AT 3 a.es% 227%
oo witet 052830 1228 ot 052 5.87%

* Camon (R) « cganic matiert 1,724

€2 RATE OF RIOMASS MINERAUZAT’ON
{LABORATORY AND GREEN HOUSE COMDITIONS)

Experimnent 2

P o TS et b I [EPSaS iSRRI v+ P
<1 Objective: To evaluate the effoct of soil maisturs on the
biomass mingrakzation rate.

3 0% 1)g PEN A GG VD fende 1ANT TN AAE AW NI T .
3%z o paxan A T O R SR

Expariment 1

'
on o mimwmm naamsmaa wmen s e

L1 Objectiva: To evaluate the alfact of tamperature on the ., Muthad of soil incubarion BR IR RRISIN N TN NS R wnnaw
bipmasa minerafization rata. ».« Tampsraturs: 30°C (eanstant! HIEOAMID T EmIRID MmOl RRIGLSIR aw
v Boil maisture: dry seil 1< 3%} and wat 3eill ~ 30 %} Jay g e e Mewau o s BT eer g :
v Mathod of soil incubation LT EWILINIG BRIR LRSS W
waTempnratute: 20, 30, and 40°C | AT ettt b et rmns BRI B i VA2 3 rettries  FUSE 8 imeresim
L Soit moisture: 30 % f{constant) ';'zg_a g - .
‘ » ' e o "

CONCLUSIONS

R

o
E R M TR T E R B T

te There wars ng sttects of tha plant specie and methad
af plant incorparation [green-manure or mutch) on the
am@um of inorganic N in the sml. s

Tt (A R R T
e
| —
hid e
: - Expariment I
L e i o N o T . - P
w Dbjectiva: Te evaluate the effeet of ol moisture
" e 9. 7 - Eteut of sl moinlure in il biarmss-N inaraianibon ety o N
T D— A conditinns, during the dry and wet saasons,

T AT W 8 0 am WM M 6T 170 1Y ;-il,—,;*‘:a"”é"‘d-' an sail biamass minaralization rata.

Fig. T - Fiact af incubation tamnwstra an sai Biomasa.H miraralizstion

GONCLUSIONS A Method of scit sampling
1 Cropging system: al no tilloge system
\J Plant spscia; pear miflet lFumsm’um amancanum

1 Bugcesding crop: maize

"saThe rate af biamase minaralization was fower in dry sofl
(moiatura < 3% than in wet 30il imoisture ~ 30 %1, A1
fiest, there was a decrease in the inorganic N
{microbiological immobilisation} in wet seil. Further, it
W3S neCaRsary xupmmmamw 50, 80 and 90 days to have

Amount Grganic

Remainac
Teeatment
eatme: applied 1110 g sait Daner

(5010 kg 10itl Minsratizasion (%1 net bi N i ior fram i mucuna
Pigeonpes ot 01 100 "2 e and peast millat. respectvaly. That suggests that
dry aail 100 28.8 " nitrogen avaifability, due to mi g activity, iy
Mucuna et sout 100 183 88 attactad during dry ssazen in Careado Ragion.
dry 2o 100 26.8 1 S
T werseil 100 19,7 a0 3 ;EW N SNV PR S M,
Powt cillet g o0 106 s . »
"€ NITROGEN AVAILABITTY [FEtD conpiTion)
P— v e e e o 2 s et o T [ UL AR MV R

e asn b s r—y

Expenmam 1
Fig. 3+ Changat # sad 1518 nargeme N alier pany midat ircamoreion

1 Qbjective; To svaluate thy rate of hiamass mineralization and
N avaitability in 3 maize cropping systam using
difierent apecies as green-manure (iiftage system)
or muich (o tillaga syatam}.

“concLusions

L Tha tima for nitrogen i was
about 60, B0 and BO days to pigeonpea, mucuna
and paarl millst, respectively and was atfected by
sqil maisture;

“CoNCLUSIONS

L Meihed of 20il sampling
"« Cropping systern: a) tilage, and b} no tillags systems
*iBtant mararial: pigeonpea {Cajentua cajan), mucuna (Mucuna B

prusiens), pear milket (Panisatum smaricanum)
\) Succoeding crop: maize

) Winarafization of biomass-N from pearl milter lasts
approximately 3 months duning iha dry ssason. This
result that M lability for the i
crop is npt high.

“+The rate of aitrngen mineralization was 20, 10 and
20 % to piongeonpes, mucuna and pearl millet,
raspactively.

%:g. bmgw e
P m“‘"ﬂ}’u o 2 B o 2L
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Silicon may incraase crop yislds by it's indirect effects, that means. reduction on P 9

sorption by soil, decrease Al solubility, impravement of plant resistance to fungus disease, O Green house experiment; the objectiva was to compare four $i sources on plant dry :

1 to insect attack, 1o Mn and Fe toxicity and reduction on plant water transpiration mattar yield. b

3 coeflicient. b3

pal

4 Howaver, there are few works relating the effect of Si application in Cerrado soils eField experimant: tha objective was to evaiuate the effect of 5i on the grain yields of corn H

3 on the annual cvops yield. These project was carried cut, at Embrapa Cerrados, Planaltina- and dry matter production of pear mitlet. !

3 DF.in 1997 and 1998, with the foilowing objectives: - . 4

&

3

Even though the application of i increased the dry matter
production af rice, corn and soybean in relation to the control
treatment, there was no significant differance among them (Table 1}.

Sikeats

E [on——— .
P sgz | orosail Tewassill  Koswi2) Heisodal2)
" .
’ Rice "
The application of Si had low effect in the grain yields of corn kg soif RArretregr—
" and drv matter p'oduchon af peart millet (Tahle 2). . -
i . 0 2.8 2.2 2.7
0.3 3z 2.6 2.9
0.6 a8 2.6 1.3
1.2 4.0 27 4.1
Average 34 2.9 22
Com
Com Paarl mitet [ 42 48 5.2
= rmeees K 0.3 9.8 7.1 5.2
twot ssason. 87 90y {dry swason/98} 06 7. 3,1 8.5
Trearmant AT T - TooTTT T 1.2 1.0 128 9.8
Grains . kgiha Si content 2 Madia 6.8 4.3 7.1
(13% maisture} of the les? .M. tkg/ha) .
o Soybean
B - o 5.0 a7 41
1. With silcate'12.000 kgrhal 7.470 5.0 5. 675 a3 6.3 8.1 4.3
e+ T ——pmin - S 0.6 5.4 EA 4.3
Wi - 3,8 .12 6.1 4.8 45
2. Withaut silicate 7.200 5 080 T Medis 57 &t 23

‘x.... 1S8% ol (aial DO Grardlon, Imstadel seoais g 5om (ha AIRIY Insrmeshrshers Al Youdal: Fsprnhig iodqeias snd
» O et Yeld wf the sarie o Suberied of B

e There was no significant effect of the application of Si in the clay
Dark Red Latossol, in the grains yield of corn and in the dry matter
production of pearl millet.

@ There was no significant diffarence among the four 5i sources
applied to the Red Yellow Latossol in the dry matter production of
rice, corn and soybean,

T dns
A
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IVlASSAL DE BIOINSETICIDA PARA
DA SOJA, Anticarsia gemmatalis

o EIR ‘PARASITOIDS (Hymenoptera: cha/c:do:dea)
»ﬁ!ﬁD 'PERNAMBUCO

?%

Sbeean Yreld infeswd with the
soybean cyst nemaiode,
Heteroders ghycines

RO .
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Soy cyat de (5CNI,
glycines, a most sconomically damaging pathagen of
soybean has bean spreading rapidly in recent years in
snybean growing armas since its first discovery in 1991/92
cropping season fram four statex of Brazil, accupying about
10.000 hectaras. n 1997/98, the area infested with this
nermetode haa tauched 1,700.000 hectaras in savan states
Fig. 11,

The propagation of Pasteuria pishizawae was tried in

vive econdition hestause genos Pasteurs has not yet hean
cultivated axanically. As nothing is known about P aishizawae
multiplication mathods. basic studiss were made under lahoratory
4 and greenhousa conditions.
. Spore attachment studies; Five cadavars {white to pale
.1 coloured small cysts) were crushed in 5 mi water in 3 watchglass
and homaogerised by disaecting naedle. The spore suspansiany
were air-driad for 24 hr and 168 hr at 26-280C ta Improwe
afficiency of spore attachmaent 1o body surface of second stage
;uv-mlos \‘J;l af SCN. Spore artachment to Jd; of SCN is tha
for plying this ium IFiga, 2 and 31,

RN

b
-

I, ot Tows Pk o 30 cnaminy £ AR

undnr JICA project in 1987,

Br ion_af P_penetrans in viva: hast:
Heremdera givcines race 3 with 4 to 18 endospares of A
fJ2 wers i numbars vard varied
fram 500 to 2500/pot. Abeut 415 000 .3 of SCN encumbersd
with bacterial spores were inaciudated in 220 pots grown with
soybean cv‘ Cristalina and cv. Doko BC (1421 d:yv: old} to study
the i ion of this Tha i d plants wera
grown in tha glasshouse and avaluated oafter 2,5 t0 3-months
{Fig. 41

Fre & 4 e ebideation il a1 7 ritbrree
ek In tha pasetionss Comtans 3iise
2.8 iy

higher than 24 hr drying or no drying {Table 1}

N°. of juveniles N?. of spares

Treatment
obsarved attached/ J3
Not aie-driad “100 0.03 + 017
Abr-dried far 24 hr " w0 4.30 = 31
Air -drisd for 188 hr 100 18.20 = 6.9
[ Vbl

fn vivo propagation trials, the spore attachmany
studies reusaled that spores dried diring 168 hr was significantly

' The healthy cysts taok 25 to 30 days te mature wharas cadavers
. with mnmra hacmna! sporey took 75 to 85 days or more thus

g an abautits Bfe sycleiFig. 5.

g1 Laphain (aes aeming savalaging 3CH
Res 1w 25 meoht af inwurdalhen,

SCONRCLUSIONE

Crop rotation have been used mast often to
manage this namatods. Hawever, persistant crop
lossas indicaie that additional management

are nesded. , & gram-
positive, mycalvul and endospora-forming bacteriuvm,
a pi di far the bislogical control of

SCM and andnmu: in Japan was introduced in Brazil

The data abtained from multiglication trial in vivo revealed that
. 1,15% of the cysts counted war= white cadavers which gontained
rg P. nishizawae spores.

otz

The main objactives of this project wers :
&) to dewslap propagation mathods in vive;

& 10 as3e3a ity potential as 2 hiological control agent; and

undar flald i in

£ to study the of its

future.

' ication trind of P nishizawae in_pots by ing of

RO0E Ninsty wers in 3 mi ot
distiled water and the spores ‘wera countsd LSivg
Haemacytometar. The tatal spore counts ware 18x10%. On an
awarage aach cadaver containad 2x16%spores.

LORRG

A total of 24 pors of 1 kg capacity ware filled with
autostaved LVE 30i} of which 12 were dranchsd with 50 mi of

spare ini 1x10’ p Ipot with i
and the remaining 12 pota were inacylated with 2300 Jp af
SCM/pot kept as check.

sLCO0e

All the pots were sown with thiwe sovbean cv. Doka RC
seeds/pot and maintained on glasshouse tables with tamparature
ranging from 15 to 32 0C. The pots were avsiuated ahar 95 days
{Table 2. ] e

Although, the spores attached to each juvenile was mors
than 15, evean than tha muitipfication rate was very low. It is
possiote that the spore attachment mathod used, migt have
seriously affected the spora germination resulting in poor
multiphcation of this bacterium, Further studiss ara neaded to
clarily this faet,

The data

trial had

from the

similar results to that of the multiplication !rml (Table 21,

Treatment Cysts Juyeniles (J2) Eogy Totat
Check 95 156 19¢ 441
inoculated 162 202 16 480

Asapartol the basic studies about the multiplication of

¢an be made:

P nishi, in viva the '}

€ Further studies are naeded about the spors attachmant to juveniles
ot SCN i.0, spores should be soanicated before use.
[ L] o1 4]

Sk

ly siow than 2 o

00@()(9
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of P nishi in vive was y low and
a hyperparasite ot Muloidogyne
spp. The life cycle of R nishizawae is complated after 85 to 90 days
and the averaga number ot 3pores produced per inmala was 22107,

€) Supressivenass was observed in few pots after 3 menths and
number of spores per juvenile increased after nine montha,

WOQU
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I BROCA—DO-FRUTO - Cerconota anonella

A broca-do-fiute é considerada a praga gue mais prejugdics a
gravioieirn. Sua forma aduita 4 uma marigosa guie pde 03 oves xobre as
flores @ pequanos frutas. A larva tem toioracde gue varie de rosada a
verde-pardo a qual ataca a destréi o intsrior da poipa inclusive as

© sernantes, As larvas podem smpupar no progria fruto ainda na planta,
bu ne sdlo, Mo frutn, para empupar, sbrem uma galera até a cascs,
petfurando-a. Com fragmentos dos frutos ¢ fios de sada, & construida
' uma cimara saliante ne interior da qual se transfarma em erisdlida. Por
i oser umu prags gue ataca a irum, consegiientsmante, ahm a valor
' dela, proprio pera a o i ou

Qeariolss sam frunvas Frutay wmdios da graviola

‘Par brocas ' dificuitando o trabaihg de e:lrscan ds poipa, Além da depraciar a
N quatidade do frute, 3 praga abrs portas para a entrada de vérios
DA - urganismos aporiunistas que pragispieam ou causam a padriddo da
BROCA DA SEMENTE . R poipa. Os sinais de aague desas praga $3o caracterizados por trutnd
Seghra!ello;das pamorum L. o W idos.  com asturss, g . quase sempre *

perfurados. Sobre essas manchas ascuras, 33 vezes, obsarve-se um tipa
de serragem que 330 63 escrementos da larva, Bcorrem pringipalmente
na dpoca das chuvas.

e e
ancacirada rey trure

Qnas omesthin vatn
S41E wdmirTRES A et

Ly e e 1

— e e oy

"BROCAS-DU-TRONCO™

Crat bombina bombii

Zarte do hgo moseramtg 3 gaini
un saite dm tracedu-semenra

@ Eurypages pennatus

A broca-do-fronen & uma breca cujn fémea abire peguencs erificios
abaixp da epidarme do tronco & ai deposita seus ovos. As larvas #Hém de fazerem
perfuragdes & galerias no intanior dos troncos a gathos, pradispdem a planta ao
ataque da organismaos eportunistas como fungas que reduzemy sua pruduﬂ\udado
ou aceleram sua marta, Qcorrem principaimente e épocy da s6ca,

0 inssto aduito é uma pequana vaspas qua deposita
08 ovos nas ssmartes dos frutos ainda pequenos, e 3 medida
e o #ute 8 a samento crescam. a larva tambam se

e empupa o seu cicie. Guando
adulla. a vespa fag um orificio {galeria} na polpa & na casca,
para alingir o exterior. Exses orilicios sdo sinais de saida das
vaspas adultas, Além de danos nas sementes, o lruto &
potencistments prajudicade pelas perfuracdes nas casca, @
asses orificios possibilitam a entrada da microrganismos gue

INIMIGOS NATURAIS DA BROCA-

causam v apodracimento do fruto. Ocesre principaiments na PRAGA EPC‘C: o€ estagio o8s.
dpoca da seca (maia a setembral). OCORAENCIA DO AND
[ ~ ! -
o Hevies etugraphys \watea) Chmmass Quads plants ot 'Tma de inirviga natural Espécia

£ e e AT AT v e . g B Fmasudlde de larvs | Apantsles 3p.

BR OC A- DO C 0 LETO Broass-da-wonco Jurho-Qurubro f
Heil Cratosomus bambirk torens Sece Orificins no waaco Xiphosomeiln sp.
eilipus catagraphus Euryoages pennuiux | K Parasitdide de pupa Brachimeria snouisia
::m..-.- dv ataauve e Broca-do-Mta Saterbresfunhe Chuvors Deaticn o s B Parasitdide de pupa Trichosprlus distracss
raa-do.carete Cercanats ananetls flarwn)
Broce-da-vemunts Abrilsuin g
Bepheaiwiksictes pomonsm [aduito) Secs Oarifica s semencs

. Ay aw sroowda-galaty
Heoeuz natgrashus

MEDIDAS DE CONTROLE

As larvas fazemn galerias na casca 3 cdmbio, chegando a

hlequnm totalments 3 circulacdo da seiva. Em sequids. os
sdo id pot micror i oporiuniatas qus

" causam total ascurecimento dos tecidos. seguide da pudridao-

6. Fazer inspegdes peribdicas ne pomar para verificar a oconéncia de
ptagas.

1. Poda de limpaza

2. Pincelamento do tronco & ramos com uma calds a hase de: cal extinta
(4K g}, suitato de cobre {1Kgl, enxofre {100g), diazinon {200g), sal de
cozinha (300g), dleo da soja (600mIi » dqua {121}

7. Eliminar os frutos atacades na prépria planta ¢ o3 caidas, queimando
o8 ou eniarrandn-0s 3 50 ¢m de profundidade.

das-raizes. Como consegiéncis desse atogue, as plantas, . _ . . . R
inicial tornam-sa , tombam e, i . 3, Manter as piantas bem adubadas 2 com tratos culturais adequados. 4. Fazer pulverizaches a cada 1n~2‘0 dlns‘,‘ com mnn:;cvdasfz bose de
i ; L - i 3 i ici -2s guando o3 jrutes
18gam a morram. O3 sintomas do ataque dessa praga tém sido 4. Injacao ds querosena ou insaticida nas parfuragdes leitas pelas brocas- daltomatrina mais lev mineral, Inisian do S U ; divet
com ay pela b d . No antanto, do-tronce astiverem peguenos. As pu!vv.nzaguas ovam sor e‘tai iretaments
nos frutos, O as soh destes pr

os danes deata estio limitados 3 ragido do coleto, an passo que a
broca-do-tranco ataca mais 08 AMos ¢ trongos finos. Dcorrem
principaimante na época das chuvas.

g N T D TN =
=5 _vg:g(f?ﬂ:niqa(ﬂﬂ:n‘(; SDAcH

,\
-
J
rr|

ma_,k AETT e L‘.m_-i'h_ 1:nn

5. Uso da variedages mais tolerantes cama o tipe Mocada

164 —
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fungicidas 4 hase de baromil { 6D g do p.a /100 | de dgual.

9. PMantio consorciades com outras fruteiras.

'HE"‘“I'

~lL ‘1...1"1'[;-;[?7{
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| INTRODUCAO — ™~ PROCESSOS NA PRODUCAO DO Baculovirus

4
1 A cuupuragac JlCA(EMBRAPA Cevrados tem o objetivo de
]

a da do Bacul ptando as dicd i Lo N . {3 Avaliagio em campo exparimenta
; Criagdo massal de Anticarsis para 3 producdo do Baculovirus pa .
chméncas do Cerrado e difundir 0 uso deste Baculovirus para [} @ B Désenvolvimenm tecnoldgicpo dn criagdo da lagarta - Testex @ avaliacdes em campo experimontal
controle da lagarta A.” gemmatalis, visando a conservar;ac do

. . e - Ajustes de metodologia
- Dasenvelvimento a producdo de dieta artificial
* ambients 8 aumento da produtividade na cultura da so;a ot v !

£ validacio sm dreas de produtores
: @ondugzan m““‘ do Bacuiovirus Anticarsia : - Transferencia de tecnalogia 8 extensdc aos

(i

Y ! ip ¢ao do virus
d . sty g T ikl : e - Pmduq:ao do bicinseticida & : .
.| OBJETIVO ' : - Produgio do bieinaotic :

Doizs planos faram elaborados e apresentados pelo consultar
da JICA, Tetsu Asayama, para serem desanvoivides no Laboratério )
de Entomologia do CPAC. Um com o objetiva de difusdo de B
tecnologia, sendo objeto piincipal do trabaiha do itor e outre & Observacao as etapas a) e bl estaa em andamento. ‘as etapas c), d) y e} ainda levardo

f descrito a sequir: - mais ou menos 2 anos para sua coneluséo

ia: Produgén massal de
bisinseticida para o controle da lagarta da
soja Anticarsia gemmatafrs

£) Melhovia da dieta artificial para a crlagdo massal de
A, gemmatalis

@ Uso de folhas de soja seca e macaradas para melhoria da dieta [J
artificial

i da geriee
Foeron e o sevficil

: LR
s s i 1 mcasinnen e meeines com furh
apan da tzcnoiog p 57
)

P e A R Ppassas para a cnacﬁn de A, gommnralu om laboratdrio
%W o g 3 ¢ producin do Bacufovirus -
iy

@ Cooperacao no estudo da

T
Lagerta infectads pein Sncutawirs

Lagartas jolnatadas pelo Bucuiovirus
e campo

am dimte arviticisl
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A.STYUDY OF BIOLOGICAL CONTRQL OF INSECT PESTS IN THE GERRADOS REGION:
7 SONIE INSECTS AND A MEALYBUG [Homopte: ¢ cocgoliba)
IRFESTING MANGO TREES AND THEIR PARASITOIDS
MWMW@J‘@, gpélad@/d@@) N BRA&ILIA ANQ PERNAMBUGQ...

. Fodi?
! Yozo Murakaml Ivone Mldon lcuma and Mana Ahce San{os:Oiavelra

DSk i o S R

Agencla de Cooperagao Intemac:onal do Japao JICA
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| INTRODUCTION

Tnhla 1 Numn of pluts and dates an which scale inu
amd o msalybuyg ware collected.

We suvveyed the 1caie insacts and mealybugs on mangas traes
and coflected them from the following sites as shown in Tabie 1. From
i ihasa plots. wa sempled about 80 to 200 Inaves on which scala insants

Biotagical control i ons of the moat important metheds $o
control peats in a sustainable agricultural system with low adversa

Bate a?

atiscly on agro-snvironments and natural scosystems argund the . i
cropa fislds. in Brazii several spacmu of Caccoidea are found on mangy ware found, and inveatigatad famala and male scales uider Moman ol oty Doiils of pinia cotlaction
trees, Among them is [Family Dlaspidi slnra?s‘cauic :lc(uucap.uj ::a[;hmuucm 'lov:;u ciasaitied l:l; \r;usu CPAEA A waksanaged orzhacd in CPAG, Brusile.OF e 18
. Pseudaonidia  $rititormis {Family Olagpididas), Pseudacoccus parasitizad and unparasitiz e parasitized ones were definad a3 CPATE A wemsta.geosing archerd in CPBG o den, 18
. (Family P N and : Fesmfi coﬂna {Family those 8993 larvae ar pupa of par-sumd: warn found in {for Foabtiore-a :VW"';"'!;:";:"‘"“W“ seshiardn in sh Prottom 3 a2
F . ) ‘wrm, Bragiia. 4.
o " Caccidasl are most pareant, Two idy Azya qopar: 1 o7 an (for the scals insacts and thase | Pratioem Nonsoayad 1wes I the Prathocs Fwm { e, 21
! turaipws and Pentilis sgena and a funqus disease hove bean recorded as parasitaid meconta waes faunsd in or 6n the hosis with amsacging holes, A gtenearaist orehaid in s fenh In Setwdouss, 2
e natural enemies, Howe: iy For meaiybugs, the adult females and mummiss in which parasitoid Browstours Patealinm, Fienmituco e & Fen 90
N ver, paragitoids bave never been recorded. in b g b, Th y Frunt-tor, A gomwneraim grohwed I 8 tevs of the Frst fore ¢
? this repart wa noted the results of investigations which we rrade from | farvae ar pupas wars cbaarved were counted, The mummiss wers § G Lid,. Pairoling ;
placad in a test tube {20¢m length x Z.5 gm dismeatar) Bow wspremnen A comavernm dehbard n € fnere i Bom wapetenge, |,
i by o 5y 1 Potratine k

3 January to Fabruury of 1998 in Brasifia- DF and F!mlmhuco Stata, -,
i !

W

Tobie 2 Oensity uf Aulac.ssnm tuberruta:-s por mlesv-d Tuat nl
mango teas sampled in orchards in Brasika-OF

Dansity ot A, rwbwrcuianis was lower in the wsll-managed
orchardy than in the weads- growing orchard and on the ncn sprav‘_nf

Wa faund threa spamaa from mango rrues in the presant study,

[ and i from
i Brasilia-DF and dranfcia tribiti is trom Patrolina, P H (r!‘ﬂ! (Table 2). An inidt aolitary ot T teavas Famaln Mty Faar
Siate [Flg. i} f was the i i but the p i rate waa evamined  Mean  Rmage  Mden Rongw Maan PRange
" vary Iow and did not xhuw any density-dependent tendancy (Table 3 a3 ER I T IR P Y n ~ 781 250 § - 770
w0 134 051 2743 Fa6 . 1958 7.0 .27 - 9%
a7 GE 0~ 44 1397 S41 1883 17 - 595

%s

B - 1,830 IBHS 20 - 1,68

7% 230 192 2883

vate of 4.
treies in Brasilia-GF "
Fermate !

% qmniam by

- Table 3.

Ne hasts
axamines
18.445

K 26,855
Sroftorn 642 A F 13.548
Protfern.8 1,728 . 14,250

y of Pssudacnidia tnbmfcrmm per infested
- ieaf of mange traes sampled in grehards in Patrofina,

As for annthar diaspine scals, 2 rebitiforrnis found in
Purnambuca, it was somatimes at high denmv on leaves {Tabta 41,

The b itoid was an apheli itaia Aphytis Pernambuca
- I . , o No lemves Famate Saahe - o
. d'Th«l ra:; of parasitization, hawevar, was very low in ! at snamined  Magn  Runge Mean | Penge Huan Aanga T aa e
orchards at low i = .
atlow denaity aa well as at high density {Table 51. . Bancdcuno 62 60 1.2 26 % 0-32 ~o |50 [,
62 ans a-1hz 211 (= 757 18-253 Fig, 2 - Intasewinion atwewn hoat | A, cobercuiwis Maly ) densitlss et ot 20
The i host iws and ratas of [ m2 z-128 39 G 2e84 083  3-130 wra-sine lrenalortaed paraviizaton rhes of Mele sokle iewsts,

parasitiam shawad that the parasmsm would be rather inverse
dena:ly depunden!(Fu_] 3). P

The third apecies, Psaudococeus adenidum was rars]
found in mange archards in Bragi An encyrtid wolitar
endoparasitoid  Leptomastix sp. attacks. the mealybug at

ratativaly high parasitism (Table 8}, But the obs#rvation abaut thi
mealybug was extramely limited in our present study.

Table §, P ”
b in Patratina. Parnambuco “'
Femsia Male » '
o
Plot No hasts * pareritizm by Ne hesta T et by . » Tabte & ‘ orF Bt
PO L UL ol M, ”n fruit collectad in the Proflaea Facem in Brasilia-DF

wamuned i awnmines

f
5 @ W W6 o0 1Ib bw wa 3 S8 0a 020 178 109 23 di0 s
b I M hoxis ansminnd Ne hasrs paenaited % prmsivm
i

Sebuours 372 02 7 s e s s
1ot (o 2,702 L] 5.3 1.249 itz hetsean hosl | B reibititammis t danaities o lusl and aecesing transtarmad
Bos momrancs 2398 o BTz Pardsetn raan oy he slcomaus, 167 3a o

e |

""K\‘ ) =
apaghiLuov*r
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Muitas plantulas de soja apresentaram, podridio
radicular em lavouras no municipia de Formosa e Unai, hem
como no CPAC, Em area experimental do CPAC, foi
obsarvada a presenca do fungo Rfizoctonia spp. no caule
préximo ao solo de plantas de feijéo.

Na fase inicial do dasenvolwmsmo da sula os fungos
mais freql 1te isolad do em
ordem decs: foram: Rf spp., Ft e spp.

e Sclaratium rolsii,

spp. abtidos de p

o foram dlvndvdos em dais grupos:
o

Rhizoctania solani que fai pradominantemente
isolada o

@ Rhi, spp. bir que apregsentou menor
diametro da hifa que Rhizoctonia sofarid.

de Rhizoctomia salani
feijo pertenceram 30

A maioria dos Isolados
recuperados de plintutas de soja e

. grupo de anastamose AG - 4 ¢ foram encontrados na
mesmo campa, sugerindo qus a densidade da indculo pode

Madds du giente  N° Ov piaates e doentes 140

2 %emenes 7T 1B T ws
2 Sumanas

2 Sememmn

24 Semune

2.3 Semmnny

2.3 Somanen

2 Semanas

2 Seemaon

Faun 2+ Tenarephonus cucumens Hoame parteits a
Ahiroetania ol AB-4) em pisoies de mun

es66S

Verificar a ocorrénsia da podriddo radicuiar & seus
agentes causais, especialmente na fase inicial do
desenvolvimentao da soja e do feijdo nos Gerrados.

W e e hnnlnmlc idsbomenta P~
Catten  niwatmany € . Tk Ot
- EEREE I % Ik T AT
wo £ s
BX
as
0.0
m
38

Abizactanie solani AG-4 luma Jemns
iscleds de pidniuten de aors com podridio redcular

Na fasa inicial

da desenvolvimento da soja, o

fungo mais

freailentementa isolado da padridio radicular foi Rhizoctonia spp. e Fusarivm

spp., seguido de Sclerotium rolfsii.

Dsisolados de Rhvzoctonia spp foram divididos em dois grupos:

— 167 —

f) Rhiznctonia spp. binucleada. Muitos isolados de Rhizectonia solani obtidos
da piantulas de soja a feijéo pertanceram os grupos de anastomoss AG-4.




En@a

Cerrados

FFECT OF PEARL MILLET ON SOYBEAN
LD INCREASE

\EVALUATION OF PEARL MILLET IN BRAZILIAN
S_VANNAS
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EFFECT OF P’EA RL RIILLET OR SOYBEAN Vi ELB INCREASE

THideo Gocho and 2Renato Fernando Amabile

. 1Japan International Cooperation Agency - JICA
‘ Embrapa Cerrados, P.O. BOX 08223, .2IP CODE 73301-870, Planaltina-DF, Brazil

’rm] ’F"Mﬂfh'

Foae Setios T

f This experimant is carried out ta clarity the sause of paarl milet's

. % eftect on yisid increase of soybean,

) Continuous cultivation of pear! millet as optionsl crap of soybran

for 4 yaars, comparing with other optional crops laat, sunflower and

bean [feijiio-brava-do-Caaril - Canavafia bragiliensis, gave following

irfarmation, - - c

1
,1,..,!] ﬂ _J ¢
ni il T Sotoans ot L
i
B g R R G (O M 11T e 410 v B 12 i
& Sovbearr yield increased about 4 to 10% than that of control § . il :
‘i (withaut optionai crop), (Fig. 1) Fig. 1. Denaitiy af Mematoies w Soil sl Roat in the lield hee
- g . . . . . 1. Soy iatd alter Cuhvatin Cunwumg Gakgaa Crop :
J % In surveying on nematades which attack sovbean, it was confismad fg. 1 g:lf:;";"él'::q’ ter Cuitwatorg o " Pl
{ that pearl millas is resistant tg Melgidegyne javanica but is not . [
,i to Pi h brachurus and is registanc lo
! Heli ihystera. Theretors, a ination of soyhean and

paard rmllet a2 upﬂon-' crop, in futurs, indicates the poasibility of
suffaring same dnmages of tha latter two species of namatodes,
(Fig. 2)

4EP 1t is not smamad to be bad sifect on coatents of major and minor
elamaentsin the soil. {Fig, 3, Flg. 4}

A Organic mattar of pearl mitiet. which was mowsd down and coverad
fisld, was decomposed only tha level of 10% during 3.5 months
{irary August 1o middle of November),

AP Fram result of survey of soit hardness in saybean cultivating field
using self-registered sail hardness meter (DIH-5520). peard millet
and feijio-bravo.dn-Cears plots showad lowest soit hardness in the
procesding aptional crops pluts. [Fig. 53

43P From the result of trial estimation of manure amount of peuri sniller
by using the daea of chemical analysis of optional crops’ plant in
heading stage, manure amount of try matier in pearl millet was

. highest comparad with other optional crops {oats, sunflower, bean

. “faijaa-bravo-do-Ceard™). (Fig. 6. Fig. T} P

) 3 ie
[T A A

Fig. 3, Chamieal anatysia af 1oil in the lield alter aptianal crapa
cuttivation in 1937 and 1998,

- "‘?r

Fig. 7. Estimanion of Manure Amount af
Ootional Crops ratumed to the
Soil,

Date  Semwsr  Bon

Fig. 5. fulation betwaen spacies of pptional Fig. 6. Cuntent of Minoe Elemant and fts Tatal Asmount in Optional

cragi and soil hardnens,

o ajz&im _H!ME:MM n
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NTRODUCGTION
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Pear millet {Pennisatum Giaucum (L.} R, 8r.} is an important cereal crop worldwide arown

i T Bl *
1'Japan interna tlong@qapgra&rlon Agency’
3, ZIP'CODE

MALUATION OF PEARL WILLET 1IN SHAZILIANM JAVHNNAS

L. de Farias Neto

733013

Paasl millst is the mest drought tolerant of all domesticated cereals and soon aftar its
d It bacame widely distributed across the semi-arid tropics of africe and Asie, Is 3

on about 28 million hactares in the warm ttopics, particulary in Africa and ladian sub . tn
-7 thase areas peari millet is used as human food. In developing cauntries pesrl miflet cropping systams

tend to ba . with limitad i of imp f techneologias, excapt in some of the more
{arming regions in India.

In Brazil pearl miflat has boen rapdly adoptad by farmiers as tha Ideal crop for no-till saybean
praduction, it is stimated that over 1 million hectares were sown in 1998, and the aree is axpanding
rapdly. Thus in terms of area sown to the crop, Brazil is already one of the top ten pear} miflet
proeduction countries, The use of pearl millet as 2 cover crop-mulch in no-til) soybean production in

. the brezili , OF . exploits the crop’s rapid vagetative growt rate, adaptatlon g

i solls of jow inherent fectility, and hability ta draw on nutrients and water fying deep helow the soif
surface. Thess factors ine ta i dugtivity and ics of no-till soybeans,

reducing cash crop in the cerrados [ICRISAT, 1986),

o axpariment wna planted in march, 1998 and another was
in november, 1398. The experimental design was a randomized
_ complets hin i ith six repiications,

The am‘ltys‘ed variable were:
graan mnatter {ton/ha), dry matter
(tantha), flowering time, piant

height. and disease ratings.

highly tiltering. cross-polination diploid tropical G4 careal. Results from fesd experimenta involving
peart millet with maize or sorg! from ti indi that pear! millat is at least aquivalent to
maize anvi generaily superior ta sorghum in protein content and quality, protein afficiency ratio (PERY
vaiues, and metabolizable energy (MEn) lavais (Andrews et all, 1993). L e

To study the peformanca of Pearl millet ganetypes by ibuting breeding prog in
Brazil, 33 g ypes wers d at Emb [s dos.
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Tatta 1- Growt characteristios and yisld of peart millet, Embraps CPAC. 1398,
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Tha anaiysis of variance indicated thera were significarit ditferences smang genotypes for
all variable studied. Mean grean matter yivids of peart millet rarged from 38,1 to 32.9. Tha table 1

significant diferences were observed among aceassions for rust saverity,

 Andrews, J.A; Rajewish, J.F; Kumar,K.A, Pear! millet: new tead grain
crop. URL:http://www.hort,edu/newerop/procendings 1 993/ peart millet .
Consultado em janeiro de 1996

show that BN -2 yielded 38.17 {ton/ha) jollowed by AFPOF 88, IVC - C8 and SENPQOP. Low |

. For flowering time the date rangad from 55 ta 62 days to flowering. As show on table 1 twd'
genotypes (SOMV 910718 and ICMV 155) axceeded 3,0 tons per hectare. Thase prafiminary results
are encouraging and in conclusion ten genatypes were identified with high lavel of green matter
rroduction and theaa for green yield production.

& The World serghum and millets sconomies: facts, trends and outlaok.
Patanchery: ICRISAT/ROME FAC, 1996,
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MATERIALS AND METHODS

in the Carrados region of

due ged s0il structure,

nil o(gomc matter content. and increased occurrence of
e L

Thres groups of expenmems wera conducted: 1.
Cover crops sown g soyh harvest (soyb:
cropisoybean); 2. Cover crops sown before soybean [cover
crop/soybean/covar crap); 3. Diffarent sowing dates of paart

millet,

in this region ,
!u vdemlfv suitabie muich crops to cover the soil

. . glaucum (L.} R. Br) varieties Nabraska Dwarf Compomn and %
== N . Bonamigo 1 [BN-1), aat {Avens Strigosa Sheeh, sunflowsr ¥
: 4 ; (Helizntus snnus L), and wild bean [Cansvalia brasi i
Mart ex Beatnl. . ’

o
&

EXPERIVENT 2

fumay

. The results with cover craps sown before soyhiean were
imilar 1o those describ ‘for: perim 1. The g mul:h dry

o
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Flg. 3. Dry martes yisids al cowe tenps fram ore
manen’s ngararive gewin
") Om
T Caver cvaes
n; 1+ By matter sty o8 v cran 20eem 10, 2 - Joybean grin yheki sirec saver croos s
e e g 1ovinen Flaraitinn. Brard

In 1995/96 grain yield of the sovbean Doko were

ing oat, alth h oy g y greater than

lhosa following pearl miltet vanetms n uBSGIB‘}' the grain
production of soytean vor.

EXPERIMENT 3

i Dry matter produstion from

" peatl millet was influenced b suwm : 1 - . y . -
date (Fig 5. ¥ 9. . Nabrasia  BN-3 Qan  Sunfowsr Conwol FT-Estrela sown in  a no-till mulch system was bettar

: Cavae crogs than others cover crops {Fig 41,

Fig, 4 - ¥lakd of tua sayhasn culiums smwcen aler coner crogs
1n 1958128 sea 1998197

wn ww wem am un eam

Fg. 3 - Doy matier yiside of oend et sawen an
dttarant Plenniting, Brar, 1995,

& Covar crops sown after soybean harvest grew well, & Tha production system whaere cover crops were sown QAmong cover cmps evaluated pearl mnlle: showed better

especially in the aarly vegetative phasa. Paad millet that immaediately befora soybean grew mora rapidly and gave adk to based prod: Y8 . lts fast

receivad fittle rain for two months in this systam produced greater soybean yizlds than the controi. growth, deougit iuiﬁram:e. and high dry matter production

spproximately 10 tha 1 of dry matter. . imgroved growth and grain production of the sul
sayhean crep,
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