i

sy EVIERAPA | ,
. EMPRESA BRASILEIRA DE PESQUIISA AGROPECUARIA
. CENTRO NACIONAL DE PESQUISA DE MILHO E SORGO

~ “TRENDS IN SORGHU PRODUCTION IN BRAZIL AND RECENT
“RESEARCH ADVANCES AT THE "CENTRO NACIONAL DE
' . PESQUISA DE MILHO E SORGO" (CNPMS/EMBRAPA)

5T e

, Robert E, Schaffert!
- ‘ k Fernando T. Fernandes?
Laudelino C. Leite2.
_ - Ivanildo E, Marriel?
. ~Gilson V. E. Pitta®
Jose M. Waquil?

:
| s

-E'Presented at the "Reunion Internacional de Sorge', March 6-11, 1973
: "BUENOS AIRES - ARGENTINA

1 Sorghum Prcject Leader and Sorghum Breeder - CNPMS, ICA/EMBRAPA
/World Bank, Crixa Postal 151 - 35,700 - Sete Lagoas, MG, Brazil,

2 Multidisciplinary Research Staff - CNPMS/EMBRAPA, Caixa Postal 151,
35,700 - Sete Lagoas, MG, Brazil,

VINCULADA AO MINISTFRJO DA AGRICULTURA



=

- * * -
& . . o el k

EMERAPA

TRENDS IN SORCHUM PRODUCTION IN BRAZIL AND RECENT
. RESEARCH ADVANCES AT THE "CENTRO NACIONAL DE
PESQUISA D'Z MILHO E SORGO" (CNPMS/EMBRAPA)

N L.Sorghum production trerds

"3 2 ~Borghum is a relitive new crop in Brazil that:: has developed
considerably in recent years. Grain sorghum accounts for about seventy five

---  percent of the acreage planted and forage sorghum accounts for the remainder,
Pr'eli[r\.inar'y economic analy:ises demonstrate that sweet sorghum can be used
economically tc produce alcohol for mixing with gasoline at current prices, !
and may soon be planted ir large areas near existing sujar mills and '
‘distilleries. As.sweet sorghum would be harvested when the mills are normally
idle little capital invesiment would be necessary to produce alcohol from e
sorghum on a large scale. , ‘ ' Oy

The data in Table 1 show that grain sorghum acreage increased

,répidly during the first half of this decadz and since 15975 has decreased

'slightly. This decreacse hase been causesd principally by lack of . adecuate.
handling and storage infrastructure, marketing problems, and inadequate
govermmental policy for feed grain production and exportation. The current
estimated.25 to.30 percent reduction of corm production and feed grain
deficiency again demonstrates the need for a healthy sorghum industry in
Brazil, ‘A campaign has been iniciated in the state of 53ao Paulo to.plant grain.
‘sorghum during the second semester of this agricultural year to reduce the
‘ourrent grain deficit; however, the problem lies in an adecuate seed supply
“of improved hybrids to meet the demand. Since 1977 the importation of sorghum
seed has been prohibited by the Ministry of Agriculture for phytosanitary .

" reasons. Sorghum seed currently being procduced is estimeted to be only five
‘hundred tons and with little "carry over" vill be inadequate to plant the
acreage to producé the two to three million tons of feed grain that will be
necessary to eliminate the current estimated deficiency that will occur this
year. : :

During the First Brazilian Sorghum Symposium held in 1977 it was
shown that by using grain sorghum in the ration industry as only ‘eight
percent of the ration, the demand for sorghum by 1980 would be nearly one
million tons. This is more than twice the amount of sorghum and about five
percent of the com produced in 1977, The demand for sorghum exists and
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with adequate policy by the govemment and/or the ration industry sorghum
acreage should increase significantly by 1980, '

TABLE 1. Estimates of area harvestd for grain sorghum and grain production
in Brazil from 1971 to 1977. '

Year .Area harvested Production
(1.000 hectares) (1.000 tons)
1971 (1) - 80 170
i 1_972(1) 120 ‘ 220
. _ 1973(1) ; 210 : - 400 -
! 19724(1) 250 | | 500 .
f 1975(1) ; 230 ' - . 483
-; 1976(1) 4 210 - 553
1977(2) - 178 ' 435

Source: (1) CFP
P . 7 {2) suPLAN - MA

‘TABLE 2, Grain sorghum production in Brazil by State in 1977

: . Area . Average
States Harvested Production - yleld

" (ha) . (8) o (kKg/ha)
Ceara = 2,000 = . i.600 . @ 800
Rio Grende do Norte 4,615 3,733 ' 809
Pemambuco . 105 : ' 152 ' 1,434
Minas Gerais 2,290 - T 2,740 1,200
Espirito Santo 205 615 3,000

830 Paulo . 56,540 169,620 3,000
‘Roraima . 855 - 4,470 4,058
‘Santa Catarina 450 1,320 - 2,933
‘Rio Grande do Sul --92, 000 214,000 2,352
. Mato Grosso ¢,583 6,258 1,802
Goids 15,000 29,625 1,975
Brasil ., - 177,644 435,446 : 2,444

Sourpe: SUPLAN - MA

Table 2 shows that grain sorghum is concentrated in the states
of Rio Brande do Sul and Sao Paulo, however production in the semi-arid
qNortheast is growing. In this region sorghum is one of the best options
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for the fammers as sorghum is more drought tolerant than the traditionally
grown com and the great deficit of feed grains in this region.

. In 1977 the'national yield averaged nearly two and one-half tons
per hectare. In the state of Sac Paulo which has experienced a recent
growth in area planted the average yield was three tons per hectare while

in the semi-arid Northeast the average were much less. National yield trials
of both commercial and experimental hibrids and vanletles frequently produce
more than double the state average.

Nearly all the grain sorghum acreage is planted with hybrids except
"in the Northeast where some varieties are used. Until this year this seed
was imported or produced by a few commercial companies. Next year, however,
the majority of the seed available will be from two companies with two or

three other companies supplying a small percentage. Because of the uncertainty,

at planting time, of regulatory action by the federal govermment related to
the disease "downy mildew", the supply of grain sorghum seed will probably be
inadequate next year. Some companies may produce extra seed in the Northeast
this winter considering the current feed grain shortage but they will not be
able to meet the total demund.

The only forage sorghum seed being commercially produced in Brazil
this year is the variety Sart. Seed of some hybrids that have been 1mported
and sold in the past will be unavallable next y-=ar.

The National Corm and Sorghum Center released both grain and forage
sorghum hybrids in 1977 and will probably release additional hybrids in 1978,
‘The founcation seed will be produced and sold by the Foundation Seed Productlon
Service of EMBRAPA.

II. Research Activities at the National Research Center

Sorghum research at the CNPMS has developed around specific prublem
' areas and the research program contains several multidisciplinary projects
to resolve specific problems, or develop production systems for specific
conditions. The research projects currently include the following:

1. Ecological zoning. . )
‘2..Developmentand testing of new production systems,

, 3. Survey of insects and diseases. :

e 4, Disease control. .
) 8§, Insect control. :
6. Development of technology to produce sorghum in acid soils.
7. Development of technology to produce sorghum in droughty areas.
8. Improvément of productivity and gquality.
9, Improvement in the .efficiency of the use of plant nutrients.
-
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10, Mechanization for sorghum,

11, Development of tecnology for handling and storage of Graln
sorghum.

12, Improvement in the efficiency of the use of plant nutrients.

13. Analysis of systems of marketing and use of sorghum.

14, Germoplasm bank activities.

. These research projects are summarized in the bulletin "Ativida-
des e Programa do Centro Nacional de Pesquisa de Milho e Sorgo - 15978" and
will not be discussed here in detail. Instead I would like to concentrate
‘on some recent advances in priority areas that have been made at the National
Com and Sorghum Research Center. :

~ In tropical and subtroplcal regions, the sm.ls frequently are
characterized by low levels of calcium, magnesium and phesphorus, high acidity
end toxic levels of aluminum and/or manganese. In Central Brazil where sorghum
end com acreage is expanding, this is a problem that is not resolved comple-
tely or economically by the application of lime and fertilizer. Our objective
at the National Com and Sorghum Research Center is to adapt the plant to
this enviroment instead of only modifying the environmentvwith the additionof lime
end fertilizer., After screening several hundred lines in soils with aluminum
saturation above sixty percent five lines have been identified as tolerant.
These are SC 112-14 (Is 12612), sC 418 (IS 13356 C), SC 048 (IS 12564 C), SC
283 (Is 7173 C) and SC 175-14 (IS 12666 C). In addition two breeding-lines
B g (CMSXS 101 and MSXS 903) t.eve been identified as being highly susceptible.
Preliminary inheritance studies indicate that a single doninate gene is
responsible for tolerance to this soil acidity complex. NVany progenies of
crosses of these lines with other elite materials are currently be:mg eval uated.

‘ Sorghum mi.dge continues to be one of the maost serious.pests of
sorghum and is being studied in great depth at CNPMS. The most animating aspect
of this program is the confimmation that the tropical line, AF-28 the most '
resistent genotype to this pest, tested to dete, and a short early selection
(In cooperation with researchers at Texas A end M University) of Tx 2536 x AF—
28 appears to have maintained this resistence. Panicles of this selection

. infested with ten adults per day maintained a high degree of seed production.
These data are currently being tabulated ad analyzed. Several crosses have
been made between this selection and elite materials and the Fo generation is
currently being produced in nur winter nursery. Techniques are being studied
to rear the midge for controlled infestations. Providing that this resistance
holds up and is reasonably simply inherited, CNPMS should have resistant
varieties and hybrids in- the near future.

-

Symbiotic-biological nitrogen fixation (Azospirillum lipoferum) has
been observed in sorghum, millet and com at CNPMS. Preliminary experiments
have shown genetic variability between the sorghum genotypes tested and probably
between these three species. Measurements have indicated that sorghum was
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; fixing nearly 500 g of nitrogen per .hectare per day at anthesis, Indirect
‘evidence indicates that pea}‘l millet has much greater nitrogen 'F‘ixing
capacity than sorghum, Sorghum lines selected in 1977 showing greater fixation
capacity are currently being reevaluated as well as seve*ﬂl pearl millet
- oultivares.

The most important diseases for sorghum in Central Brazil are
-anthracnose and rust. Downy mildew is a potential disease as it has been
- observed in many areas of the states of Rio Grande do Sul and Sao Paulo.Several
elite lines have been identified as tolerant to anthracnose and rust and other
 foliar diseases and have been used in our breeding program. One line.showing
much potential is SC 326-6 (IS 3758 C). Several hundred progenies between this
v line and several other elite lines are currently beeing evaluated as varieties
-and in hybrid combination. Several selections with yellow endospern, open.
" panicle, large seed and good disease resistence are currently being evaluated
in hybrid combinations. CNPMS in cooperation with the Secretary of Agriculture
of the state of Rio Grande do Sul and the University of €@o Paulo in Jabotica-—
<bal has set up a downy mildew testing service for both cummercial and public
dnstitutions. In Jaboticabal the infestations this year wera much higher in
~com than in sorghum. The iricidence of the disease in com varied from zero to .
“one hundred percent while in sorghum the 1nc:1dence only varied from zero *o
-about twenty percent.

"The sorghum breeding progrem has 25 its objective to incorporatz the
svarious traits mentioned earlier into high yielding productive varieties and
thybrids of good quality. In our program spec.al attention is being given to
forage quality and nearly half our program will be devotzd to the 1mprovu\ent
of forage and sweet sorghum types.

Govermnmental lel 'y to mix alcohol with gasollne has generatea a

" search for new renewable sources of raw materials for fermentaticn. Sweet

- wsorghum appears to have much potential in this aspect as it can be milled and
fermentated when the sugar mills are normally idle and is a crop that can ~
easly be mechanized from planting to harvest with existing ec;w.pment As a
‘result of this, CNPMS has initiated a sweet sorghum breeding and test:mg program
to identify sweet sorghum ciiltivares adapted to the various regions having
‘potential. The factor most limiting in varieties from the US is the sensibility
to short days. In terms of liters of alcohol per hectare per days, sweet '
sorghwn 1s even competitive with sugar cane. S

The National Corn and Sorghum Research Center in cooperation with
“the National Center for Genetic Resources maintaines a Germplasm Bank for com,
-sorghum and millet. Introduced genetic materials as well as improve material
will be maintained in the germplasm bank. Currently there are over three
thousand sorghum lines and several random mating populations from our breeding
program that are being catalogued in_to the germplasm bank,

-
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< Ohe other functicn of CNPMS'is to coordinate sorghum research
- in all of Brazil. ONPMS evaluates all sorghum projects of other instituions

(financed by EMBRAPA) and offers technical assistence when necessary.

A netvork of naticnal grein sorghum,.forage sorghum and sweet
sorghum trials as well as experimental trials are organized in all of Brazil.
In 1977 more than 165 trials were prepared and distributed to cooperators,

The breeding program also prepares genetic materials to support the-other
sorghum breeding programs in Brazil principally those in Pelotas, Rio Grande

" do sul (UEPAE-Pelotas/EMBRAFA) and Recife, Pemambuco (IPA-Secretary of
Agriculture of Permambuco). Several lines and varieties as well as 16 bulks
were released in 1977. Additional material will be released in 1978,

A In summary these are a few of the highlights of sorghum production
in Brazil and some research advancements that werat the National Center consider

important. Thank you for the opportunity to:present thisz:report.
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