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Research on Lotus spp. in Ric Grande do 5ul, Southern Brazil.
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Species of Lotus were introced in Scuthern Brasil ain 1830°s. A

breeding program with Lotus cormiculatus L. was started in 1955 at the

Experimental Station of S50 Cabriel of the Secretary of Agriculture of
the State of Rio Grande de Sul. The program started using 500 selected
plants from an old stand grown at the Experimental Statioen, considering
vegetative vigor, late flowering and adapted to grazing and cutting.
These 500 plants were cloned and evaluated, From 1955 to 1565 plants
were selected, polycrossed in a nursery and the progenies testied. The
best clones were used to compose & synthetic variety. This variety was
denominated "Sic Gabriel™. It is a bunch type variety with early growth
fast establishment, and high forage prodiiction., with similarity te eurg
pean types of birdsfoot trefeil. (POLI § CARMONA, 1966) .

Since the release of this cultivar the use of birdsfoot trefeil in
association with white clover (Trifelium repens L.) and ryegrass (lLo-

Tium multiflerum Lam.) was grealty increased. It 1s difficult to know

exactly the areaof natural grassland improved or cultivated with this
variety in the State of Rio Grande do Sul, but it is estimed to be
not less than 100,000 ha., The Sic Gabriel cultivar is an important fo-
rage legume in ethers southern states, as well in Uruguay and Argenti-
na.

The S3o Gabriel cultivar was tested in northern Alabama (U3A), by
HOVELAND et al. (l1982) as a pure stand, and produced over 6,500 Hg.hil
in the fourth vear after establishment. In contrast, red clover (Trife-

1

lium pratense L.} vielded over 5,600 Kg.ha ° the third year, but com-

plete stand lesses cccured by the fourth year. (BURNS, 1984),

Several researches has been done with this cultivar since it was
released, mairly on mixtures, with grasses fertilizstion, manzgment anc
camparisons with others birdsfoot irefoil cultivars,

In a comparison between cvs. Sdc Cabriel, French, Ecotipe of Ken-
tucky, Dawn and Empire, in the vear of establishment, c¢v. Saoc Gabriel
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because of its higher growth rate permited three harvests compared to
the others with only two harvests., The tetal dry matter yields obtained
were: 5,735, 3,620, 2.966, 2,770 and 2,658 Kg.ha_]. for cvs. Sdo Ga-
briel, Franch, Ecotipe of Kentuckv, hwn and Empire, respectively. (PAIM
et al, 1973),

A study of managment with cultivar 5o Gabriel, vunder greenhouse
conditions, with cut at three growth stages {vegetative, pre-inflores-
cence ¢morgence and flewering) and two stubble heights (3 and 6 cm),
was conducted by ARADJIO § JACQUES, (1974a and b}, Dry matter yields in-
creased 25 the growth stage advanced from vegetative to flowering. The
tall stubbie (6bcm) resulted in higher dry matier yields than the short
stubble (3 cm)} for plants that had more than one cut {vegetative and
inflorescence emergence); the opposite occured with plants harvested
just one time at flowering. However, the residual cutting of the plants
harvested at flowering growth stage produced higher yields when cut at
6 em stubble as compared with a shert stubble (3 cm).

The number of axillary buds and crown tillers was higher with the
tall stubble and there was a positive correlation between these morphe-
logical characteristics and dry matter accumulation,They concluded that
clipping at an advanced growth stages resulted in higher dry matter
vields of 5dec Gabriel birdsfoot trefoil and that there was a tendency
for higher dry matter accumulation with a 6 e¢m height of cutting as
compared with 3 cm stubble, height., It was also concluded that a tall
stubble preserved 2 greater amount of plants parts invelved with the
regrowth of cv. 530 Gabriel (axillary buds. crown tillers. and axillary
tillers), influencing the vigor of regrowth and ory matter yields. Sao
Gahriel birdsfoot trefoil showed a continuous growth of crown tillers,
a4 difrerent hehavoir as cumﬁﬂred tc others cultivars in cothers environ-
menTs, It wis also observed @ positive correlation betweenm total avai-
lable carbohydrate (TAC) and total nitrogen stored in the roots and
stem bases, and the vigor of regrowth and dry matter vields of Sdo Ga-
briel hirdsfootr trefoil, The roots were the main storage organ of TAC
and totsl nitrogen. The 53o0-CGabriel! showed an evident fluctuation of
TAC reserves, which clearly indicates a cvclic trend of accumulatian
and urilizatien of carbehvdrates Teserves.

A field trial to study improvement techniques of matural grassland
by liming (0 to 4 t/ha), fertilization and stablishment of mixtures
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& f grasses, vhite clover aml S53e Gabriel biréds{oot trefoil was conducted
by LOBATO & BARREATO (1973). They observed an increase in legumes produc
tion, forage protein content and protein yield, sand a decreasing vields
of pative pasturcs and weeds, 45 the amount of lime increased, in the first
year. At the second year white clever was the dominat species, represen-
ting 60% of the total dry matter produced when 2 and 4 mt of lime were
applied. At lower liming levels birdsfoot trefoil produced about 20% of
the total dry matter (OLIVEIRA & BARRETO, 1978).

An another experiment cenducted by MOOJEN § SAIBRO (19%9E1} testing
several mistures of coocl-season annual forage grasses and legumes and
Sao (abriel birdsfoot trefoil, submited te twe cuttings regimes, four
and six-week intervals they, observed that SHc Gabriel birdsfoot tre-
fail benefited notably from the six-week cutting interval, in terms of
dry matter, digestible dry matter and crude protein yields.

A grazing trial with pastures mixtures including one with italianm
ryegrass, white clover cv. Yi and birdsfoot trefoil cv. S3o Gabriel,
concerning average daily liveweight gain, liveweight gain per hectare,
changes in the botanical composition, crude protein content and in vi-
tro organic matter digestibility was conducted by QUADRCS §& MARASCHIN
{1987). The italian rvegrass + white clover + bhirdsfoot trefoil mixtu-
re promoted daily liveweight gain of 1,018 Kg and 531 Kg of liveweight
gain per hectare, in a period of 146 days, with a grazing pressure of
6% (B.W.). The crude protein content and in vitro organic matter diges-
tibility, were high enough to justify the above average animal perfor-
mance.

The SEo Gabriel birdsfoot trefoil produces reasonable amounts of
seed, eas5ily harvested with a combine machine. An experiment conducted
by ACEVEDO et al. (1979), during three vears, combining grazing and
deferments periods for seed production permitted the following conclu-
sions: the seeding rates (4, 8, 12, 16 and 20 Kg.ha'l of seeds) had no
effect on seed production, but the deferment by the end of october
produced 164 8 Hg.ha'l of seed and was the best period for closing the
pasture for seed production. Without grazing produced 92,0 Kg,ha_l. .
deferment of end of setember 66,3, end of august 63,6, and of the end
of november 35.8 Rg.ha_l of seeq.

The main weakness of S3c Cabriel birdsfoot trefeil is the lack of
persistence under severe grazing. It will not produce and persist
unless an adeguate stubble height and encugh axillary buds and tillers
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for regrowth are maintained. So the breeding efforts are to maintain
the characteristics of early growth, high forage production with good
quality and seed production of Sio Gabriel, and select for a viney type
of plants with moere persistence. Tiying to get information in this di-
rection a research was done by CAROSC et al. (1981) comparing progenies
of twenty two maternal line selecticns with one line selected in Alabama
from S3o Cabriel, AT-1 and six american cultivars: Carroll, Dawn, Ecoti
pe of Fentucky, Misgouri - 20, Vege Il and Virginia - 10. These material
were evaluated for vield, gquality and persistence traits in a period
from march of 1978 to may of 1979. The following parameters were evalua
ted: average initial and final number of plants/m. mean percentage of
the reduction in number of plants, mean height growth rate of plants,
in cm/week, average total dry matter yield in g/m of row, mean percenta
ge of crude protein and mean percentage of in vitro digestibility of
dry matter. The analysis of variance showed statistical significance
(Pa0.03) for all parameters evaluated. Some significant correclations
were found between pairs of observations, The analysis of covarilance
showed a negative and non-significant regression coafficient (b=-0,24],
(F»0.05), between initial number of plants and total dry matter yield.
The lines of S3o Gabriel produced more forage dry matter than the ame-
rican cultivars. The american cultivars showed higher values of crude
protein content and in vitro dry matter digestibility than the Sdo Ga-
briel lines. The percentage of reduction in number of plants was higher
in the S3io Gabriel lines than in the american cultivars.

In the state of Rie Grande de Sul there are approximately 300.000
ha of flat land, poorly-drained seil some of it used under a rotation
system of paddy rice and grazing of the pastures that reestablishes
after the rice's harvested. Concerning this area some research with
Lotus uligincsus Schkuhr. was started in the southern states. From a
dipleid pepulaticon were selected forty-two clones that were polycrossed
in a nursery and evaluated for different morphological, physiological,
quantitative, qualitative and phenological characteres. (CAROSO et al.
(1982). The .progenies were tested in association with annual ryegrass
(Lolium multiflorum Lam. and with individual lines in comparison with
cv. Maku {tretaploid from New Zealand)}. The diploid progenies were sen
sihle to rvegrass competiticn and the establishment was unsatisfaciory.

In the second vear, during a dry period, the plants died and could not
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be adeguately evaluated. Tn another trial cv. Maku differed significan-
tly (P<0.05) in the initial nurber of plant/m in relation to the proge-
nies. In relation to height growth rate in cm/week and mean height of
plant in cm, cv. Maku differed significantly (P<0.053) frem all the pro-
senies: being the highest. The mean total dry matter vield results in
Hg,ha_l and flowering in days after sceding, were significantly diffe-
rent for the treatments (Duncan P£0.05). Cv. Malu was the latest of all
to flewer and produced a similar asount of dry matter compared to the best

of the diploid progenies (MONTEIRC & PAIM, 1982).
In a nother research twe hundred plants of Lotus cormiculatus and

two hundred of Lotus wliginosus Schhuhr. (from Cv. Maku selected for
early flowering) were studied for average height growth rate (GRH) , dia
meter (GRD) and perimeter (GRP), dry matter production {DM), seed pro-
duction (SP) and flowering initiation (F1). The method of plant choice
was the stratified mass selection. Three procedures were used for selec
tion: the first, the empiric choice of plants based on data, second,
the urilization of a selection index computed by the multiplication of
oM x SP/FI, third, was by a selection index too. A balance of data was
made using the main variance components to GRH, GRD, GRP and DM. Then
the index was computed by multiplication of (GRH, + GRD, + GRF, + UHb)x
5P/F1. The selected plants were evaluated relative (Progeny test) to
dry matter production, flowering initiation, initial number of plants,
final number of plants, height of plants at the first cutting, crude
protein content and in vitro dry matter digestibility. The results
showed that the plants choice based in selection index permitted a be-
tter discriminatien among ¢imilar plants. The progenies of L. coTnicu-
latus and L. uliginosus presented variability for a majority of the
ectimated characteristics. The two procedures using a selection index
for choice of plants were similar in results, since the same plants
were selected by them. (OLIVEIRA, 1587).
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