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ABSTRACT

Ayala, W, (2001). Defoliation management of birdsfoot trefoil (Lorus corniculatus
L.). Fh.D Thesis, Institute of Matura) Resources, Massey University, Palmerston
North, New Zealand.

Birdstoot tretoil {Lorus corniculatis L.) i5 a forage legume widely cultivated asound the
world, adapted 1o grew on infertile, drought-prane or acid svils, and with a high feeding
value and bloat safe forage. However, its persistence is poor, limited by the
management of defoliation and disease incidencc. Adjustments in defoliation sirategies,
reproductive processes and populatton dynamics are seen as alternatives 1o increase
production and persistence of birdsfoot trefoil swards. The objectives of this rescarch
were 1o determine appropriate defoliation strategies for difterent birdsfoot trefoil
cultivars, in terms of the frequency, intensity and timing of defoliation, and to quantify
merphological and physioclogical adaptations and population changes in response to
defohiation. A series of three field and onc glasshouse exporiments were conducted in
Massey University, Palmerston Morth, New Zcaland (latitude 44°23'S) and INIA
Treinta y Tres, Uruguay (latitude 33°54" S) from 1997 to 2000. The cultivars evaluated
were San Gabriel {Brazil), INIA Draco (Uruguay), Grasslands Goldie (New Zealand)
and Steadfast {USA). Management varied in intensity of defoliation from 2 to 18 cm
height, in trequency from 20 ta 40 days, and inn timing the start of defoliation in the first
year from vegetative to lale mature stages. Also, combinations of rest periods n

autumn, winter and summet were studied on pure and mixed birdsfoot trefoil swards.

A prehiminary short term study with Grasslands Goldie in New Zealand, shewed that
hard defoliation (2 cm) tn spring reduced birdsfoot trefoil spring preduction (17%) and
plant population (21%) comparcd with the average of laxer defoliation (6 and 10 cm).
Root mass, crewn mass, pramary and total number of shoots/m? and root reserves were
all reduced under hard dcfoliation. Early autumn rest (last cut in April) improved plant
root reserves and increased spring herbage productien (17%). The eftects of intensity of

defoliation were confirmed under controlled glasshouse cenditiens, where lax regimes
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6 and 10 cm) incressed herdage production ever intensive defoliation (2 cm) when
dcloliased ar 20 day intervals. la spRg, inlensive and frequent defolialioa (2 com-20
days) reduced production and plam curvival, and tax and leas frequent defoliation (10
cm-40 days) sesnlled in herbape locses by excessive accumulation. Lirened and dhon
lovm planl 2djusumenis in relative growth rate, leaf area, specific (caf area and number
of [caves per plant were net enough e compensale for the exceséive: loss of plant tissues
wider gevere defoliation (2 cm). The cffects of defoliation iniensily tncrea sed over time,
reducing crown sizc, reel mass, roel diameter und rool nescrves of bindstost tretes)
Plants,

Cultlvaes evalvated in a two years study in Uruguay ditfered in plant habit (frem semi-
prosinile to crect types), winter activity {active a;d dormont types) and aorphology,
The presence of thizomes in cv. Steadfast was observed in 17% of individud plants
tested. Cultivars San Gabriel and INIA Draco weic 2.6 and 2.5 umes more productive
than inroductions Grem New Zealand and USA i1 the fitst and second year respexovely.
The goup of cultivars tested howed adequate standards of forage quality, varying fom
590.720 g/kg DM tor digesiboility of organic matier, 25-39 g/kg UM for niCogen, 238-
400 g/kg DM for acid detergent Rbre and 22-31 g/kg DM for condensed anning. In
contrast with previous results, herbage prodmatron wus higher for plits defoliated at 4
cm height than ot 8 e dueing the first year and there wete no differences in the second
yeor. Contrasis with previous cxperiments were atiribuluble 10 30 extended defolialion
interval (40 days) and rest perieds of approximately 6 months in the year that allewed
plants to rebuild ensugh reserves foe successive regrowths,

Whcn growing in competitien with white clover, birdsfoot trcloil production was
improved by oulwan rest and lax gramag (10 cm). Plant density was reduced by
jmtonsive grazing (4 cm) and by strategies that grazed swards between 9 and 12 vows a
year comparced with hose where grazing was 6 Gmes & year. Summer spelling increased
seed gruduction of burdsfoot trefol. achieving 11110 vaable seeds/m” i 2 winter rest
was also used. However, seodling emergence from soil seed reseives was only between
5-13% under grazing conditions during awumn ahd winler, demending additienal
management practices 1o increase recrwitment of new individuals,
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The results of thesc studies were used to definc practical management strategics to
optimisc the production and persistence of hirdsfoot trefoil swards, and plant

characteristics appropriate to Uruguayan and New Zealand conditions.

Keywords: Lot cormicularus L., birdsfoot trefoil; cultivars; defoliation management;
forage production; nutritive value; persistence; plant morphology; carbohydrate roat

re erves; sced production; soil seed reserves; scedling emergence.
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