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Short Communication

Mode of reproduction of Brazilian speciesAdfesmiaLeguminosae)

Solange B. TedestMiguel Dall’Agnol, Maria Teresa Schifino-Wittmahand José F.M. Valts

Abstract

Mode of reproduction was studied in 15 specieAd#smiaDC. (Leguminosae). In six species, three treatments were used:
mutual pollination, mechanical stimulation and control. Fifty-four plants of these six species were grown in a greenkaliss|yndi
isolated in nylon screen boxes. Flowers were labelled and submitted to the different treatments. In addition, the frepoetareoius
self-pollination in the absence of pollinators was studied in 200 plants of nine other species. These 200 plants wenekapbinse,
which avoided contact with any possible pollinafaesmia bicolor, A. muricata, A. punctaadA. riograndensiproduced seed
both by cross- and self-pollinatiohdesmia punctatandA. riograndensisieed mechanical stimulation for self-pollinatiddesmia
incanareproduced by self-pollination; however, the possibility of cross-pollination cannot be totally rulkdesmia tristisepro-
duced mainly by cross-pollination and a mechanism of self-incompatibility is suggested. Among the nine species thatpesedtot ex
pollinators A. securigerifoligproduced a large amount of seed, indicating that it is a self-pollinating spedéssnia arillataA.
araujoi, A. ciliata, A. psoraleoideé. rocinhensis, A. reitziana, A. sulimadA. vallsiidid not produce any seed under the experi-
mental conditions, suggesting that they are cross-pollinated or that they need mechanical stimulation to reproduce.

INTRODUCTION of a given species depends on the reproductive strategy
used to ensure perpetuation.
The South American genéglesmiaDC. belongs to The determination of the mode of reproduction

tribe Adesmieae (Benth.) Hutch. and comprises about 20Ghould be one of the first steps in germplasm character-
species. Seventeen species and one variety, annual or pigation, since the process of collecting, multiplication, and
rennial, herbaceous or shrubby, are found in Brazil. All of further plant breeding procedure depends on how each
them are endemic to the southern region, which includespecies reproduces (Valls, 1988). Depending on the mode
the States of Rio Grande do Sul, Santa Catarina and Paraméd reproduction, different plant breeding methods should
(Miotto and Leitdo-Filho, 1993). be used (Poehlman, 1965; Borém, 1997). Native legumes
Many of the Brazilian species are promising as for- are important components of many natural pastures in sev-
age crops and have attracted the interest of researcherstal countries and regions, such as in southern Brazil; nev-
Several species dfdesmiagrom southern Brazil present ertheless the reproductive processes are unknown for many
good winter growth, when there is normally lack of cattle species (Izaguirret al, 1994). Very little is known about
forage. They are well adapted to the regional environmentthe mode of reproduction 8fdesmigValls, 1984) Ades-
are widespread and have a high nutritional value. Crude promia latifolia is considered a versatile species, allowing
tein percentages range from 6.9 to 17 A.itristis 18.6 in for self and cross fertilization (Tedesebal, 1998), but
A. latifolia, 17.9to 21.5 . ciliata, 19.7 inA. psoraleoides  there is no published information about the other Brazil-
and 23.4 irA. punctatgDall”Agnol and Gomes, 1994). High  ian species. Visual observation has shown that the flowers
crude protein values, as well as gawoditro organic matter  are visited and pollinated by insects.
digestibility (IVOMD), were also found fok. latifolia, A. We determined the mode of reproduction of 15 Bra-
tristis andA. punctataby Scheffer-Basso (1999). zilian species oAdesmiaThis is expected to be useful
Germplasm accessions of the Brazilian species offor plant breeding.
Adesmiahave been stored at Embrapa Recursos Genéticos

e Biotecnologia/CENARGEN, Brasilia, DF, since 1984, MATERIAL AND METHODS
when intensive efforts to collect and conserve this
germplasm were initiated. Germplasm characterization, in- Fifty-four plants of six specieg\(lesmia bicolor, A.

cluding knowledge about the mode of reproduction, is es-incana, A. muricata, A. punctata, A. riogranderssisA.
sential for any further research. The reproductive succestristis (Table I)) were grown in pots in a greenhouse, indi-
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Table | - List of Adesmieaccessions utilized
for the determination of the mode of reproduction (Experiment 1).

Species Accessions Geographic Source of
codé origir? germplasri
A. riograndensiddert. BRA-000761 Santana da Boa Vista/RS CENARGEN
BRA-001147 Bagé/RS CENARGEN
A. muricata(Jacq.) DC BRA-001940 Cacapava/RS CENARGEN
BRA-001058 Cacapava/RS CENARGEN
A. tristis\Vog. BRA-001325 dcaria/RS CENARGEN
BRA-001546 Lages/SC EEL
BRA-001678 \4caria/RS UFRGS
A. incanavog. BRA-000311 Santanado Livramento/RS ~ CENARGEN
BRA-001015 Bagé/RS CENARGEN
A. punctatgPoir.) DC BRA-001104 \Acaria/RS CENARGEN
BRA-001112 \Acaria/RS CENARGEN
A. bicolor(Poir.) DC. BRA-000175 Bagé/RS CENARGEN
BRA-001520 Bagé/RS UFRGS

1.Brazilian accession code, provided by CENARGEN. 2.Brazilian States: PR = Parang; RS = Rio
Grande do Sul; SC = Santa Catarina. 3.CENARGEN = Embrapa Recursos Genéticos e Biotecnologia,
Brasilia/DF; EEL = EPAGRI, Estacéo Experimental de Lages; UFRGS = Universidade Federal do Rio
Grande do Sul, Porto Alegre/RS.

Table Il - List of Adesmigaccessions
utilized for the observation of the mode of reproduction (Experiment 2 ).

Species Accession code Geographic Source of
origin? germplasri
A. securigerifoliaHert. BRA-000621 Bagé/RS CENARGEN
BRA-000060 Bagé/RS CENARGEN
BRA-000043 Bagé/RS CENARGEN
BRA-001180 Bagé/RS CENARGEN
BRA-001481 Bagé/RS UFRGS
BRA-001490 Bagé/RS UFRGS
A. araujoiBurk. BRA-001473 Passo Fundo/RS UPF
BRA-000817 Soledade/RS CENARGEN
A. sulinaMiotto BRA-001261 Agua Doce/SC CENARGEN
BRA-001210 Agua Doce/SC CENARGEM
BRA-001279 Palmas/PR CENARGEM
BRA-001201 Guarapuava/PR CENARGEM
A. vallsii Miotto BRA-001392 Palmas/PR CENARGEN
BRA-001376 Palmas/PR CENARGEN
BRA-001368 Palmas/PR CENARGEN
A. arillata Miotto BRA-000825 Guarapuava/PR CENARGEN
BRA-000841 Guarapuava/PR CENARGEN
BRA-000850 Guarapuava/PR CENARGEN
A. psoraleoided/og. BRA-001091 Abelardo Luz/SC CENARGEN
BRA-001066 Lagoa Vermelha/RS CENARGEN
BRA-001082 Guarapuava/PR CENARGEN
BRA-001074 Guarapuava/PR CENARGEN
BRA-001686 Bom Jardim Serra/SC UFSM
BRA-001554 Lages/SC EEL
BRA-001562 Lages/SC EEL
BRA-001694 Lages/SC EEL
A. reitzianaBurk. BRA-001708 Urubici/SC UFRGS
A. ciliata Vog. BRA-000272 Lages/SC CENARGEN
BRA-000914 Balsa Nova/PR CENARGEN
BRA-000922 Balsa Nova/PR CENARGEN
BRA-000949 Palmeira/PR CENARGEN
BRA-000965 Guarapuava/PR CENARGEN
BRA-000973 Guarapuava/PR CENARGEN
BRA-000990 Palmas/PR CENARGEN
BRA-001007 Palmas/PR CENARGEN
A. rocinhensi8urk. BRA-001163 Palmas/PR CENARGEN
BRA-001171 Palmas/PR CENARGEN

UFSM = Universidade Federal de Santa Maria, Santa Maria/RS; UPF = Universidade de Passo
Fundo, Passo Fundo/RS. For other abbreviations see legend to Table I.
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vidually isolated in nylon screen boxes of 0.5 x 0.5 or 0.5 xcentages of cross-pollination are only estimates, since
1.0 m, depending on plant height. The effects of three treatthere was no emasculation, but just mutual pollen trans-
ments were tested: T1: pairs of plants, which were mutu-fer, so that some of the fruits may have been formed by
ally pollinated by reciprocally transferring pollen from one self-pollination. AsA. riograndensigs annual, a higher
to the other. Flowers were labelled and manually polli- percentage of autogamy would be expecfedicolor
nated with a small cuneiform piece of cardboard, suitableneeded mechanical stimulation to set fruit, suggesting that
to pollinate without damaging the flowers; T2: flowers itis a preferentially allogamous species (Table I11), even
were labelled and mechanically stimulated by manually considering that some of these fruits could have been
pressing the keel with a piece of cardboard as in T1, ondormed by self-pollination. Similar results were found for
per flower, thus liberating the anthers and releasing pol-A. punctataandA. tristis.
len. This artificial tripping simulates the action of the pol- Versatility in mode of reproduction has been described
linating insect; T3: flowers were labelled and left undis- for other native and exotic legumes, as for exanTjpife-
turbed. The number of flowers in each treatment variedlium riograndense(Beckeret al, 1987),Desmodium
among species and among treatments, depending on thatortumandD. uncinatum(Hutton, 1977), anddesmia
availability of exposed flowers. T1 and T2 were carried latifolia (Tedesceet al, 1998).
out from 10:00 a.m. to 1:00 p.m. for several days. The A. muricatais probably mainly cross-pollinating
number of fruits produced was counted for each plant andTable Ill). InA. incanano fruits were formed by T1 and
treatment, and compared by%est. T3 but 6.77% of fruits were formed by T2 (mechanical
For nine other specieAdesmiarauijoi, A. arillata, stimulation). The number of flowers treated was small
A. ciliata, A. psoraleoidesA. securigerifolia, A. sulina  (Table 1ll), but the hypothesis that this species is an in-
A. reitziang A. rocinhensisand A. vallsii, plants of 37  breeder that needs mechanical stimulation cannot be
accessions (Table II) were kept in a greenhouse, totallyuled out.
isolated from pollinators. After flowering, fruiting and seed ApparentlyA. tristis, A. bicolor, A. incanandA.
formation were observeddesmia securigerifolia, A. punctataneed mechanical stimulation for self-pollination,
riograndensisandA. muricataare annual, while the other which in nature is done by pollinating insects. There may
species are perennial (Miotto and Leitdo-Filho, 1993). be a self-incompatibility mechanism A tristis, as the
percentage of fruits formed was small (Table III).
RESULTS AND DISCUSSION Self-incompatibility may hinder genetic breeding,
avoiding selfing, but at the same time assures maintenance
Manual stimulation was the most efficient treatment of high heterozygosis. It is genetically controlled (Nettan-
for A. riograndensigTable Ill), suggesting that this spe- court, 1997) and common in several economically impor-
cies is autogamous, but needs mechanical stimulation. Petant legumes of the genérafolium, Lotus, Melilotusand

Table lll - Percentage of fruits formed under treatments
T1, T2 and T3 to determine the mode of reproduction of Brazilian spedeesiia

Species Teatment Number of Number of fruits  Percentage o
flowers labelled formed fruits formed

A. riograndensisMiotto T1 120 15 23b
T2 33 26 45a
T3 344 01 0.3c

A. muricata(Jacq.) DC. T1 N 63 69a
T2 24 A 8b
T3 257 02 13b

A. tristisVog. T1 177 12 7a
T2 57 01 2b
T3 165 00 Ob

A. bicolor(Poir.) DC. T1 143 84 59a
T2 76 17 22b
T3 250 00 Oc

A.incanaVog. T1 28 00 Oa
T2 59 04 7a
T3 350 00 Oa

A. punctatgPoir.) DC. T1 71 29 41a
T2 91 14 15b
T3 252 00 Oc

Values followed by the same letters do not differ byttest (P > 0.05). T1- Mutual pollination; T2- mechani-
cal stimulation; T3- control.
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Table IV - Number of fruits formed in plants de estimulo mecanic®desmia incanase reproduziu por
of Adesmia securigerifoligy non-induced self-poliination. autofecundacéo, mas néo se descarta a possibilidade de ocorrer
Gempism  umberl  meannumberof percenageof S ERES SRR B e el a ocorréncia de
accessions plants flowers per plant fruits formed ; . o e
mecanismos de autoincompatibilidade. Das nove espécies apenas
BRA-001180 6 463 90.5 observadasAdesmia securigerifoli@e reproduziu por auto-
BRA-001481 5 403 92.1 fecundacéo, formando elevado nimero de sementes por planta.
BRA-000043 8 171 85.4 A. arillata, A. araujoi,A. ciliata, A. psoraleoidesA. rocinhen-
BRA-000621 8 392 934 sis A. reitziang A. sulinae A. vallsiino produziram sementes
BRA-001490 2 481 94.6 por autofecundacao espontanea. Estas espécies sdo de fecundacao

cruzada ou necessitam do estimulo do polinizador.
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