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The production of new genetic variability through hybriiz fixed in a mixture of ethanol 95%, chloroform and propionic
tion has been undertakenBrachiaria, an important forage acid (6:3:2) for 24 h, transferred to 70% alcohol and stored
grass genus of African origin widely used in pastures in thender refrigeration until use. Microsporocytes (PMCs)aver
Brazilian tropics. Although the genus comprises about 10frepared by squashing and staining with 0.5% propionic
species, only a few of them present favourable agronom@rmine. Chromosome countings and chromosome associ-
attributes and are explored. In the geBuachiaria, the ma- ations were recorded in 20 PMCs at diakinesis and meiotic
jority of species and accessions are polyploid and apomiphases were evaluated in over 1000 cells in inflorescences
tic, which makes breeding through hybridization more comeollected from four plants of each accession. Pollen viigbil
plex. Sexuality has been found in diploids and eventuallwas analysed by staining fresh dehiscent anthers also with
among tetraploids with normal meiosi®&rachiaria jubata 0.5% propionic-carmine.
presents good forage value and adaptation to riverbanks and Table 1 presents the results of cytological evaluations.
lake margins, and is therefore relevant to pasture systems®nly one accession showed diploid chromosome number
the tropics. Furthermore, the most interesting form of redBRA005312), 2 = 2x = 18. The remaining 20 acces-
sistance to spittlebugs—antibiosis—was identified in arre asions are tetraploid (2 = 4x = 36). The available liter-
cession oB. jubata Thus its interest in the Brazilian breed-ature indicates a prevalence of tetraploidy in the genus. A
ing programme lies in the possibility of using hybridizatio polyploid series—diploidy to hexaploidy—was reported for
to transfer high resistance to this insect to susceptibilesac B. brizantha the species most studied (Carnahan and Hill
sions. This paper reports chromosome numbers and meioli®61; Sotomayor-Rset al. 1970; Basappat al. 1987; Valle
behaviour in 21 accessions of this species as a tool in saad Glienke 1991; Valle and Miles 1994; Bernini and Marin-
lecting promising ones for crossing. Only one accession wadorales 2001; Mendes-Bona¢bal 2002). Pentaploidy was
found to be diploid; the others were tetraploid. Microspororeported in few accessions (Letteriebal. 1999; Penteado
genesis was normal in the diploid accession, while amorgf al. 2000).B. jubatais a species still very little studied de-
the tetraploid ones, irregular chromosome segregatial leaspite reports of good forage value and adaptation to a stress
ing to unbalanced gamete formation was common but varfial environment such as lake and river borders. Diploidy
able. Pollen fertility among tetraploid accessions wasihig was also reported by Kammachet al. (1973), whereas
Cytogenetic studies were carried out on accessions tdtraploidy was reported by Kammachetr al. (1973) and
Brachiaria jubatafrom theBrachiariagermplasm collection Olorode (1975). Polyploidy is very common in grasses. Ac-
at Embrapa Beef Cattle kept in the field in Campo Grandeording to Stebbins (1956), the occurrence of natural poly-
(state of Mato Grosso do Sul, Brazil), which comprises 47ploidy among grasses is about 70%. Basic chromosome
accessions of 15 species collected in Africa in the mid-$98Gumbersx = 7 andx = 9 have been generally accepted for
by CIAT (Colombia). Inflorescences were collected andhe genudBrachiaria, with most species presenting chromo-
some numbers in multiples of 9 (Basapgial. 1987), as was
*For correspondence. Email: mspagliarini@uem.br. the case with the present accessionB glibata
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Table 1. Accession code, chromosome number)(2umber of PMCs analysed, and percentage of abnormaligetisiosis.

Percentage of abnormal PMCs Pollen fertility

Accession A No.PMCs Metl Anal Tell Proll Metll Anall Telll Tetrad (%)
BRA005312 18 1140 86 Q00 Q00 Q00 Q00 Q00 Q00 Q70 9609
BRA005207 36 1220 56 603 719 435 1595 800 286 497 9398
BRA005215 36 1168 1324 2436 1565 959 7.38 992 784 599 8825
BRA005177 36 1174 87 583 593 462 1006 893 563 760 8686
BRA005363 36 1371 214 2125 1299 1481 1683 1500 1081 823 8842
BRA005487 36 1166 289 2212 2666 987 1074 1363 784 864 -

BRA006211 36 1299 94 1095 1024 823 1105 819 815 959 -

BRA005401 36 1523 122 1838 1321 806 1677 1637 1747 1211 9079
BRA005355 36 1577 133 1062 1098 800 1687 1112 1784 1428 8840
BRA005495 36 1230 187 1888 1628 1387 1965 2368 1871 1637 8629
BRA005533 36 1220 B0 1015 612 504 886 1103 1203 1666 8427
BRA004332 36 1435 166 1786 1529 1538 827 978 1259 1667 9040
BRA005452 36 1175 74 780 597 312 1006 2181 1517 1688 8773
BRAO0O05371 36 1382 262 3842 2896 2687 3187 2590 2119 2158 8721
BRA005223 36 1378 213 3989 1701 779 2124 2482 1894 2367 8824
BRAO0O05509 36 1223 194 2519 1389 1458 2965 2792 2431 2381 9068
BRA005274 36 1332 84 2712 1792 1533 2273 2393 2530 3267 8958
BRA002348 36 1380 366 4327 5163 2937 3415 3908 3110 3349 9139
J42 36 1358 335 2616 949 1366 2571 1677 844 1392 8887
J37 36 1305 280 1666 2772 1806 3409 3333 2609 2194 -

J40 36 1262 27 1858 1647 1377 1500 1667 2432 2398 -

In the single diploid accession identified (BRA005312), The diploid or polyploid condition of the accessions was
a low frequency of irregular chromosome segregation weasso demonstrated by chromosome associations at diakine-
observed in metaphase I; the remaining phases of meiosis (table 2). In the diploid accession, chromosomes paired
were perfectly normal as expected for a sexual material thas bivalents, while in the tetraploid ones univalents, -biva
depends on regular meiosis for seed formation (table lgnts, trivalents and quadrivalents were recorded (figaje 1
Among tetraploids, however, irregular chromosome segr&ivalents predominated; univalents and quadrivalentsewer
gation was common but variable among accessions. In daund in low frequencies, while trivalents were rare and
tetraploid accessions, less than 10% of the tetrads were abeorded only in a few accessions. Stebbins (1947) classi-
normal; in seven others, abnormal tetrads did not excediéd polyploids into autopolyploids, allopolyploids, aato
17%, and in the remaining seven, up to 33.5% of tetrads wel@polyploids, and segmental allopolyploids. In autopoly-
abnormal. The most common abnormalities included precploids, all genomes are identical and homologous chromo-
cious chromosome migration to the poles in both metaphasesmes have equal opportunities to pair at meiosis. When
(figure 1, b&f) and laggards in metaphases (figure 1, c&gpairing starts at dierent sites, multivalents are formed.
leading to the formation of micronuclei in telophases (figHowever, the maintenance of the multivalence till metaphas
ure 1d) and tetrads (figure 1h). Similar observations wedewill depend on its frequency and chiasma localization.
also reported in polyploid accessions of ottgrachiaria In segmental allopolyploids, the genomes are not identi-
species (SotomayoriBs et al. 1970; Basappat al. 1987; cal. As they result from hybridization of closely related
Valle et al. 1989; Mendes-Bonatet al. 2002; Risso-Pascotto diploid species followed by the doubling of the chromo-
et al. 2003). The most common cytological consequence @ome numbers, many bivalents and a few multivalents are
irregular chromosome segregation during meiosis is the foformed. Low frequency of quadrivalents in tetraploid aeces
mation of unbalanced microspores that culminate in sterilons has been reported B brizantha(Mendes-Bonateet
pollen grains. Fusion between two cells was recorded in s&d. 2002) and that was interpreted as a result of segmental
of the 21 accessions analysed (Mendes-Boeatd. 2003). allopolyploidy. Although low multivalent frequency is an
However, meiosis continued regularly in these cells and noargument frequently used in advocating segmental allepoly
mal microspores were produced. Pollen viability in fresiploidy, Sybenga (1996) pointed out that this character ts no
pollen grains was very high considering the ploidy level ohecessarily a reliable indication of limited pairin€fiaity,
the accessions. Pollen fertility in the diploid accessi@sw and thus of homology, because even true autopolyploids may
96%, whereas in the tetraploid ones it ranged from 84.27 form quadrivalents with frequencies substantially lowemrt
93.98%. ApomictidBrachiariaaccessions are pseudogamicthe theoretically possible. To date, the origin of tetrapjo
i.e. the polar nuclei are necessary for proper endospern fan Brachiaria species and accessions remains unknown.
mation and seed fill. Thus, pollen fertility plays an impotta This genus needs adequate taxonomic revision and genome
role in the dissemination and success of the genotype.  characterization would certainly substantiate this pssce
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Figure 1. Aspects of microsporogenesis in tetraploid accessiorB. gfibata (a) Diakinesis with 14 I
and 2 IV (arrowheads) (10689). (b) Metaphase | with precocious chromosome migratiorh&poles. (c)
Anaphase | with laggards. (d) Telophase | with micronudle).Prophase Il with micronuclei in both cells.
(f) Metaphase Il with precocious chromosome migration ®ghbles. (g) Late anaphase Il with laggard. (h)
Tetrad with micronuclei in one microspore. (i) Fertile (kgand sterile pollen grains (489.

The risks associated with extensBeachiariamonocul- been successfully hybridized in the past decade when the
ture in Brazil are obvious. The two most cultivated varifirst interspecific crosses were madeffidulties that delayed
eties in the Brazilian savanna®3—brizanthacv. Marandu the process includedfiiérences in ploidy level among acces-
andB. decumbensv. Basilisk—lack certain characteristics, sions and compatible species and reproduction by apomixis
and this make them vulnerable. New cultivars are urgentifv/alle et al. 1993).
needed and interspecific hybridization is under way as a Regardless of an adequate germplasm base, the breed-
means of introgressing desirable genes from wild species inng programme demands a knowledge of the reproduc-
these two widely cultivated varietiesBrachiaria has only tion mode, chromosome number and meiotic behaviour
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Table 2. Accession code, chromosome number and types of chromosssueiation at diakinesis, and average associ-
ations per cell.

Average associatigeell Chromosome variation

Accession A | Il 1] v | Il 1] v
BRA005312 18 ®o 900 000 000 - 9) - -
BRA005207 36 ®5 1509 005 085 - (12-18) (0-1) (0-3)
BRA005215 36 B35 1511 020 160 (0-3) (09-18) (0-1) (0-3)
BRA005177 36 a5 1465 025 130 (0-3) (09-18) (0-1) (0-3)
BRA005363 36 100 1475 000 135 (0-4) (10-18) - (0-3)
BRA005487 36 (Q]0] 1500 000 150 - (14-16) - (1-2)
BRA006211 36 ao 1585 000 105 (0-2) (14-18) - (0-2)
BRA005401 36 ao 1585 000 105 (0-2) (14-18) - (0-2)
BRA005355 36 ®o 1400 000 200 - (10-18) - (0-4)
BRA005495 36 no 1440 030 130 (0-4) (11-18) (0-1) (0-3)
BRA005533 36 ®o 1300 000 250 - (10-18) - (0-4)
BRA004332 36 ®o 1410 000 195 - (10-18) - (0-4)
BRA005452 36 »5 1375 015 170 (0-4) (10-18) (0-1) (0-4)
BRA005371 36 ao 1205 000 205 (0-2) (10-18) - (0-4)
BRA005223 36 ®0 1390 000 100 (0-4) (13-18) - (0-2)
BRA005509 36 ns 1460 015 130 (0-8) (10-18) (0-1) (0-3)
BRA005274 36 ®0 1603 000 070 (0-2) (13-18) - (0-2)
BRA002348 36 o] 1400 015 140 (0-6) (12-18) (0-1) (0-3)
J42 36 030 1306 010 205 (0-3) (09-18) (0-1) (0-9)
J37 36 000 1500 000 150 - (12-18) - (0-3)
J40 36 11 1522 011 083 (0-3) (13-18) (0-1) (0-2)

within and among compatible species in order to direct (Poaceae, Paniceae) in relation to morphology and taxonomy
the crosses (Valle and Savidan 1996). Natural diploids of Can.J. Bot65, 2297-2309. o
Brachiaria always reproduce sexually, while polyploids areBernini C. and Marin-Morales M. A. 2001 Karyotype analysis i
essentially apomictic, especially those with irregulariane Brachiaria (Poaceae) specieSytobios104, 157171,
. . ' g . Carnahan H. L. and HillH. D. 1961 Cytology and genetics ot
sis. InB. jubata some tetraploid accessions under analy- grassesBot. Rev27, 1-162.
sis showed a low frequency of meiotic irregularities. Arkammacher P., Anoma G., Adjanohoune E. and Ake A. L. 1973
investigation about mode of reproduction in these acces-Nombres chromosomiques de graminees de Cote-d’Ivoae-
sions (C. B. Valle, unpublished data) showed that the diploi dollea28, 191-197. o
(BRA005312) and the tetraploid accession BRA005401 hagteriello G., Valle C. B., Chistiane D. and Penteado M. 11999
| reproduction. All the others were apomictic. Pollen Citologia e modo de reprodag de acessos pentajties deB.
sex_ga P ; : . . P . e brizantha Anais de Reutdio Anual da Sociedade Brasileira de
fertility was high but seed production Bf jubatain this col- Zootecnia, Porto Alegre, RS, Brazil.
lection has been consistently low, which might be relateMendes-Bonato A. B., Pagliarini M. S., Forli F., Valle C. Bica
to abnormal meiosis in the megagametophyte. Since irreg-Penteado M. I. O. 2002 Chromosome numbers and microsporo-
ularities are not @iecting pollen fertility, the course of in- gigi‘zss'“BraCh'a“a brizantha(Gramineae) Euphytica 125,
vestlgajuon should focus on the female apparatus. DIpIOIHIendes-Bonato A. B., Risso-Pascotto C., Pagliarini M. 8.\éadle
accessions are rare and the more valuable parental matec. B, 2003 Normal microspore production after cell fusion in
rial is polyploid, thus hybridization irBrachiaria requires Brachiaria jubata(Gramineae)Genet. Mol. Bial 26, 517-520.
sexual tetraploid females. Tetraploid apomictic accessio Olorode O. 1975 Additional chromosome countin Nigeriarsges.
with high pollen fertility could be used as pollen donors ifP B{Ittodmal\izl 68—62- s A C. M.. Rod LE. valle C. B
; ; ; ; enteado M. I. O., Santos A. C. M., Rodrigues |. F., Valle G. B.
gthe'r deswablg t'ralrt18 L‘?‘ée beendas?ega"jrei’. Whehr.] h!gtbﬂy P Seixas M. A. C. and Esteves A. 2000 Determimage ploidia e
uctive apomictic y ”_ S aré e§|re - Taking this |n_t(_) _ac- avaliagio da quantidade de DNA total em diferenteséesgs do
count, the sexual d|p|0|d accession needs to be artIfICIaIIy géneroBrachiaria_ Bol. Pesqui(Embrapa Gado de Cor)e
tetraploidized before crossing but the sexual tetraplaid c Risso-Pascotto C., Pagliarini M. S., Valle C. B. and MenBesato
be immediately used. In the tetraploid apomictic accession A. B. 2003 Chromosome number and microsporogenesis in a

; ot ; ; pentaploid accession Bfachiaria brizantha Gramineae)Plant
under analysis pollen fertility was very high, which makes Breed 122, 136140,

them potentially useful as pollen donors in crosses. Sotomayor-Ros A., Schank S. C. and Woodbury R. 1970 Cytology
and taxonomic description of twBrachiaria (Congograss and
Tannergrass)l. Agric. Univ. P. R54, 390-400.
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