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Abstract:
The water use efficiencies of legume green manure species are needed to facilitate green manuring as a
viable alternative to summerfallowing in semiarid environments. The objectives of this study were to
determine the water use efficiency (WUE) of three legume species, Austrian winterpea [Pisum sativum
ssp. arvense (L.) Poir. cv. Melrose], lentil (Lens culinaris Medik cv. Indianhead), and black medic
(Medicago lupulina L. cv. George), in terms of dry matter production, canopy N accumulation and
N2-fixation, and as influenced by stand density. The legumes and barley (Hordeum vulgare L.
Bearpaw) were planted at three seeding rates in a split plot design at Logan, Montana, in 1993 and
1994. Cumulative evapotranspiration (ET), percent canopy closure, canopy biomass accumulation,
canopy N accumulation, and stem length were measured over the two growing seasons. Legume dry
matter production was unusually high in 1993, relative to 1994, due to an unusually cool wet growing
season. Despite this, of the three legumes, Austrian winterpea consistently displayed the highest WUE
in terms of canopy closure, canopy biomass accumulation, canopy N accumulation and N2-fixation,
with comparisons made at each seeding rate. George black medic had similar performance to Austrian
winterpea. Indianhead lentil consistently displayed lowest WUE of the three legume species at all
seeding rates. No clear trends emerged in comparisons within species of the three seeding rates. During
both years, the medium seeding rate (which is the standard recommended rate) often emerged as having
highest WUE. It would appear this seeding rate has the optimum potential when these legume species
are used as green manure. Plant height (stem length) and growth stage have been suggested as practical
tools for farmers to use in estimating ET. In this study, plant height correlated well with cumulative ET
for all three species both years. However, the slopes of the regression lines were quite different each of
the two years. Growth stage was somewhat related to cumulative ET, but the relationship was not as
distinct as plant height. 
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