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Short Communication

Genetic analysis of a cross of gaill@rdssica oleracea&ar. alboglabra)
with cauliflower B.oleraceavar. botrytis)

Vanessa B.M.G. Spini and Warwick Estevam Kerr

Abstract

The cauliflower Brassica oleraceaar. botrytis) is an annual vegetable cultivated in Southern and Southwestern Brazil with limited
production in the Northeast and Centralwest. A variety of Chinese kale, “kaai laan” or “gditassica oleraceaar.alboglabrg),
produces seeds at high temperatures and therefore can do so in North and Northeastern Brazil. Gaillon and cauliflovssrdisse cros
times using 10 gaillon plants as mothers and 4 cauliflower plants as pollen donors. From these crosses, in the F2 d@n#eatisn, 6
with inflorescence like gaillon and 48 plants with inflorescence like cauliflower were obtained, in a proportion similairtgplysing that

2 pairs of genes entered into formation of the cauliflower inflorescence type. In order to study flower color, 339 plantdyzece

274 presented white flowers and 65, yellow flowers, denoting that this caracter is determined by 1 pair of genes, whiteihairg d
over yellow; white flowers had a slighly higher adaptive value in our population. The characteristic waxy leaf showedanmiport
waxy plants for 1 not waxy, indicating the action of one pair of genes.

INTRODUCTION most Brassicas is affected, reducing leaf size and result-
ing in precarious development of cauliflower heads in par-
The specieBrassica oleracefelongs to the Bras- ticular (Ferreira, 1983). The gaillon is an annual plant, with
sicaceae family and presents many economically impor-small, flat, green-bluish oval and petiolated leaves; it has
tant botanical varieties among which are cauliflower, kale,long inflorescence, with green flower buds, similar to the
cabbage, broccoli, turnip cabbage, butter cabbage anbfiroccoli, and white flowers.
Brussel sprouts. Besides offering both quality and quan-
tity of nutrients (Siqueira, 1981; Zhartal, 1994), sev- MATERIAL AND METHODS
eral epidemiological studies have demonstrated that con-
sumption of vegetable, specially of the Brassicaceae fam- The experiment was carried out in the experimental
ily, like broccoli and cauliflower, reduces risk cancer in area of the Federal University of Uberlandia, Campus
several organs (Zhare al, 1992, 1994). Accordingto  Umuarama, Uberlandia, MG, Brazil, 931 m altitude and co-
Dr. Paul Talalay and his group, sulforaphane [1-isothio-ordinates 1853’'10"S and 4815’ 45" W. Donated in 1992
cyanato-4-(methyl-sulfinyl) butane], isolated from broc- by Prof. Norberto Silva (UNESP, Botucatu), the gaillon seed
coli “Saga Broccoli”, induces production of enzymes that originated in Chinatown, CA, USA, while the Early Sum-
metabolize xenobiotics and decreases toxicant effectsmer Piracicaba cauliflower came from local suppliers.
mutagenics and chemical carcinogenics (Procheisiia, The two varieties dB. oleraceavere sowed in trays
1992; Zhanget al, 1992, 1994). and maintained in a greenhouse until the transplant to the
The ‘Early Summer Piracicaba’ cauliflower is a less field (about 30 days post-sowing). Culture conduction in-
cultivated tropical cauliflower, but good for hot climates. cluded three fertilizations using ammonium sulfate and
If planted from December to March it produces 30-40% fortnightly spraying with 0.2% Borax until inflorescence
defective heads, with internal dark bluish bracteas, reducformation.
ing its market value. In the Northeast, where high tem- Crossings for obtaining hybrids were carried out in
peratures prevail 24 h a day, this vegetable, besides pralune 1995 and done manually using forceps, brushes and
ducing defective heads, does not produce seeds, resultingrobes. The anthers were eliminated (female, gaillon) and
in dependence on the South for seed production. In 1988stigmas were powdered with cauliflower, using a brush.
we received seeds Bfassica oleraceaar.alboglabra After each crossing the flower buds were covered with
the gaillon or “kaai laan”of China. The great advantage oforganza sacks, to prevent cross-fertilization by bees. Ten
this subspecies is seed production at high temperatureBrassiceoleraceavar.alboglabraplants and fouBrassica
(27°to 32C), unusual for cauliflower. With daily tem- oleraceavar. botrytis plants were used, totaling 55 cross-
perature reaching 35 and hot nights, seed production of ings. Those cross seeds were mixed to form generation F1.
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The F1 plants formed two groups: 1) plants with cen- were also selected since they presented soft butter kale-
tral head exceeding 10 cm in diameter, marble flower budslike leaves allowing total use of the vegetable. The seeds
with little or no leaves in the head, and butter kale typeof the best F2 plants are currently being put to a new cycle
soft leaves; 2) plants with small center head and sproutingsf selection. Genetic bifactorial interaction is very com-
like gaillon, with butter kale type soft leaves. mon in plants. In this experiment epistatic interaction ap-

These plant seeds were mixed to form generation F2peared in three cases.
whose plants can also be roughly divided into three popu-
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stingless be@rigona spinipesnd by the Africanizedpis
mellifera RESUMO

RESULTS A couve-flor Brassica oleracesar.botrytis) € um vegetal
anual e tem seu cultivo no Brasil limitado as regides Sul e Sudeste,
com pequena producdo no Nordeste e Centro-Oeste. Uma
variedade de couve da China, “kaai laan” ou “gaill@ragsica
leraceavar.alboglabrg, produz sementes em altas temperaturas

The cross between gaillon and cauliflower (F1) re-
sulted in 80 plants, 100% with gaillon inflorescence. Of o
these 80 _pl_ants, 34 were discarded due to termite atta_CI%, portanto, é apta a produzir sementes no Norte e Nordeste do
The remaining 46_ plants prese_znted gall_lon type heads, witlg, a4l Gaillon e couve-flor foram cruzados. Foram feitos 55
diameter exceeding 10 cm, with greenish-blue soft leavesgy,zamentos usando 10 plantas de gaillon como mée e 4 plantas de
similar to the butter kale; 100% of the plants presentedcouve-flor como doadores de pélen. Desses cruzamentos, na
white flowers, like the gaillon. The F1 plants were left to geragéo F2, 612 plantas com inflorescéncia tipo gaillon e 48 plantas
produce seeds for analysis of segregation in F2. com inflorescéncia tipo couve-flor foram obtidas, em proporcéo

The F2 generation produced 804 plants and 660 desimilar a 15:1, demonstrando que 2 pares de genes estdo envolvidos
veloped heads: 612 like gaillon and 48 like cauliflower. The ha formacéo da inflorescéncia em couve-flor. Com o objetivo de

cauliflower-like heads in the beginning were light, white or estudar a cor das flores, 339 plantas foram analisadas: 274
cream color, becoming greenish or violaceous apresentaram flores brancas e 65 flores amarelas, demonstrando

To characterize flower color, 211 plants were ana-due este carater é determinado por 1 par de genes, sendo branco

. . . . dominante sobre amarelo; as flores brancas tém um valor adaptativo
lyzed; 169 presented white flowers, like the gaillon, and 42, . o te maior em nossa populagéo. O carater cerosidade da

yellow flowers, like the cauliflower. As for leaf appearance o\ha mostrou uma proporcao de 3 plantas cerosas para 1 planta
of 461 plants analyzed, 361 plants presented waxy leavegsg cerosa, que mostra a ac&o de 1 par de genes.

and 100 plants presented no waxy leaves.
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with inflorescence of the cauliflower type, plants with

gaillon-like inflorescence, very similar to the broccoli, (Received May 4, 1999)



