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ABSTRACT 
Heading cabbage (Hrassica oleracea L. var, capita ta) is one of the most impor

tant vegetable crops grown in Brazil. The cmmiry imports annually neary 20 l<ms of 
cabbage seeds. However, imported cultivars are very susceptible to black rot 
(Xm1!lwmonas campeslris PL campestris). Recently, both private and public 
research teams have promoted the development of breeding populations and hybrid 
culllvars of summer cabbage with good resistance to black rot and good commercial 
characteristics. 

Cabbage production in Brazil 

1: 

Heading cabbage (B. olcmcea L. var. capita/a) is one of the most important vegetahle 
crops grown in Brazil with an annual production of 263,647 Lons (l\1inistcrio da 
Agricultura, 1988). CabbaKe is primarily produced in Sao Paulo, l\Iinas Gem is. Rio de 
Janeiro :md Parana. Howe,er. the major production and consumption area of cabbage is 
in the stale of Sao Paulo where, in 1988. a total of 84.l 79 tons of fresh cabbage \Yere 
commercialized (Secretaria do Abastecimento-SP. 1988). 

The country imports each year nearly 20 tons of cabbage seeds mainly from Japan 
(Guedes et al., 1988) . .Japanese cabbage hybrids are wry well adapled lo our winier 
condidons and Matsukaze (Sakata Seed Company ) is the most cultivated hybrid. 
Hn,vever, during the hot rainy season Japanese hybrids are se\·erely affected with black 
rot (Xrmlhomonas rnmpestris P'.'.campestris). Consequently, during this period t!w cab
bage prices are normally high. 

Recenily, both public and private research tcmns have promoted the devdopnwnl of 
cabba),U.:' populations and lwbricls with good commercial characteristics and black rot 
resistance. As a result of such efforts open-pollinated culfrrnrs like 'Tniao" (E:\lBRr\P,\ 
-C:t-,;PH/CI\ESP) and hybrids like "l\logiano" (ESALQ)and "l\Iaster" (Agroceres Seed 
Company) have bee11 released. 

Cabbage breeding in Brazil 
Until the HJfiOs cabbage in Brazil \Vas produced by using an 01wn-pollinated rnltivar 

called "Louco". -With the introduction of !he .Japanese hybrids, ihe commercial impor
tance of this cultiY1:ir decreased, However. this cultivar has been used as a source of 
inbred lines for the deYelo1mwnt of hybrids with resistance to black rot (Ikuta, 1971, 
1972)_ 

The main constraint to the cabbage breeding seed industry in Brazil has been the 
lack of improved breeding cabbage populations. Consequently, since 1976. efforts have 
been made to develop new breeding populations with good quality and disease resistance, 
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Objectives of cabbage hnprovcment 
Dis1..0 asc resistance 
I leading 1:d:;bage in Brazil is <1ffectl'd ,vith ,;en:ral clise;isec; like blad; roi. ~:nit rot 

CE/ru'lnia caro!oz:ora sul) sp. carolot:ora)~ club root (Plasnzocliophora brassicae) and 
·, : 1 errnp·ia 1(,af "P01 C llten1,l!'ia spp. L I Io\\ :",TL black rnr is the n,n,:t seriou:-; disease 

u,der mu•\ and \:~;mid ~-undition:-;. ( onsequently, hh,ck rot resis,ance is the major 
bretdi!lg obj,-rth·e. Tht, upen-pollinated cu!tivar Cniao (Giordano et al., 1988) ::u;d the 
hybrid ;\fastir ,u-e exa:-11pit's of ~.11ch efforts .. Culti\ar L'niao besides being u,,;ed as a sourc1: 

oi brePdin? lines. hci:-: also been planted by tanners near Brasilia during the rai!(I and ho;, 
::'t''iSOll. 

2 Quality and preferential traits 
l n Brazil, round-shaped cultn ars (longitudinal/transversal diameter ratio ranging 

ir11111 0.75-0.80) with small bul heavy heads (1.5-2.0 kg) are highly preferred hy con
smurr:,,. liigh yield, small nbs, \Yhitc inienml head color. short core length and cracking 
re,;i-.t a nee are irqportant characteris co«sidercd in our breeding programs. 

Afln ten odes of mas, selec1 ion at CNI'll/EJ\IBRAPA in Bra,-ilia, \\ e are usin;{ 
,;,_,en breu:ing populations ,Yith a high level of black rot rPsistance and also goud 
cornmNcial trails. Some characteristics d each breeding population expressed in percent
age C\ Tatsukazt• taken as one hundred) are presented in the table below. 

On tlw averag,' all the breeding populations have header and more solid heads than 
rhe cmmneTcial lwbrid Matsukaze. Despite the fact that early flowering has been reduced 
to a very low level in these popula1ions, seed production is possible even under the mild 
"inlc1 temperature::: of Brasilia. 
:~ Selection for heat and humidity tolernnce 

In !he Central Region of Brazil breeding materials are sown in November and within 
23-30 days the plantlets are transplanted tu the field. Selection occurs during February/ 
'\larch after thi.• plants are subjected to hot and humid conditions. Plants without black 
rol symptoms are marked and heads arc harvested. Further selection is performed by 
cutting the harvested heads through the core. This procedure allows for the selection for 
head shape and internal :e-olidity. and against early flower bud formation and long cores. 
Later on. the lateral buds are removed from the stump of the selected plants and rooted 
in a sand seedbed. By April/May, when the temperature starts to decrease, the small 
plants are transplanted to an appropriate area for crossing. 

Advanced selected inbred lines are artificially inoculated with 25 l of a bacterial 
suspension (108 CFlT/ml) deposited on a lesion induced with an entomological pin at the 
axil of the oldest leaf, using a micropipettc (Henz et al., 1988). Plants are inoculated at 
the 2·-1 true-leaf stage. 
4 Hybrid seed production 

Table l Characteristics of cabbage breeding population 

\\"eight of Core 
Longitudinal Transvcsal 

Internal 
Early 

Populati,,n diameter diameter LD/Tll flowering* 
head length 

(LD) (TD) 
solidity 

(Of,) 

R88-001 ( l ) 108 .15 106.90 9:U9 8G.:l0 102.7 113.5 0.8! 
R88-002 ]58.23 119.10 ll2. 67 121. 01 89.2 121. 2 0.00 
R88-00:l Hi6. 7:3 IHi.10 ll:l.14 127.59 g;u; llS. l (l.00 
1(88-004 161. 82 111.55 114. ll 120 .82 94.9 138.2 0.00 
1(88-005( J ) 172.fil 12:\.93 ll8.:i9 111.GI l02.7 l:l:l.1 0.00 
R88-00(i( I) 1!0.7'.l ll6.08 110.IO ll:i.08 9L8 106.4 (l.00 
R88-007( I ) 1:i2.24 8il.19 109.:19 1153) 9:~ .7 117 .9 (l.00 

* Absolute Yalue 
For percentage, !\Jatsukaze as reference"-" 100 



L !tybrid seeds in BraLi! have been produced by using the self-inrnmpatibility 
,::.stem. Howen·r. the discowr, of the cytoplasmic malt• sterility in radish (R cytoplasm) 
by Ogura (1968) and its introduction in cabbage through a series of backcrosses perfor
med bv Bannerot et al. (l 97 -t) has created new perspectives for hybrid seed produnion. 
Cytophtsmic male sterility vrns introduced in our breeding program in 1981 (Ciorcfano. 
lH8:lL Sl·n-ral male sterile breeding lines han' been :-;elected and in a few ~ (•ars hybrid 
ral)h:1ge seeds prnduc(•d tlm,ugh this sy,,tem will be rt'lease(i. The presence of pale or 
\, hilc cot,dedons and pale-yellmv lean·s during the cabbage plant growillg period in 
Brazil fr.: minimized by the occw-renee of higher temperatures. 
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Discussion 
Yamamoto, M. (Japan) : What type of cytoplasmic male sterility do you use for making 

Fl hybrids of cabbage? 
Answer : We are using the R cytoplasm cliscoverecl by Ogura in radish and introduced 

to cabbage by Bannerot and Williams (University of Wisconsin) through a series of 
back crossing. 

Yamamoto, M. (.Japan) : If you use the ogura R cytop lasrn under cold conditions, you 
may have chlorosis problems. Diel you experience such problems? 

Answer : As we work with summer cabbage this problem does not occur since the 
temperature does not decrease below 16'C. We also used this cytoplasm for broccoli 
and were able to select materials with a lower incidence of chlorosis. 

Miyoshi,K. (Japan) : 1. As for your CMS system for cabbage seed, are vectors present 
and 2. How about the fertility of female organs? 

Answer : 1. There are many vectors, the most important being bees from the species .A. 
melifera. We have been able to select for broccoli, cauliflower and cabbage showing 
flowers with nice nectars. 2. The female organs are functional. 
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