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Water relations and leaf growth rate of three Agropyron genotypes
under water stress
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ABSTRACT: The effects of water stress on leaf water relations and growth are reported for three perennial
tussock grass genotypes under glasshouse conditions. Studies were performed in genotypes El Palmar INTA
and Selecci6n Anguil of Agropyron scabrifolium (Doell) Parodi, and El Vizcachero of A. elongatum (Host)
Beauv. Agropyron scabrifolium El Palmar INTA is native to a region with warm-temperate and humid climate
without a dry season, and an average annual precipitation of 900 nun. Agropyron scabrifolium Selecci6n
Anguil comes from a region with a sub-humid, dry to semiarid climate and a mean annual precipitation of
600 nun. Agropyron elongatum is a widespread forage in semiarid Argentina with well-known water stress
resistance. A mild water stress treatment was imposed slowly; plants reached a minimum pre-dawn leaf water
potential of about -1.83 MPa by day 21 after watering was withheld. In all genotypes, water stress led to a
reduction ofleaf growth. There was a tendency for a greater epicuticular wax accumulation on water-stressed
plants of A. scabrifolium Selecci6n Anguil and A. elongatum than on those of A. scabrifolium El Palmar
INTA. This may have contributed to obtain greater turgor pressures and relative water contents in the first two
than in the later genotype. In turn, this may have contributed to determine smaller leaf growth rate reductions
in A. scabrifolium Selecci6n Anguil and A. elongatum than in A. scabrifolium Ei Palmar INTA under water
stress. This study demonstrated variation in water stress resistance between genotypes in A. scabrifolium, and
between A. scabrifolium Selecci6n Anguil and A. elongatum versus A. scabrifolium EI Palmar INTA, which

. was related to their differential responses in water relations.

Introduction

Water potential and its components are generally
considered a reliable measurement of the water status
ofplant tissue (Brown, 1995). By the mid eightys, rela­
tive water content was proposed as a better indicator of
water status than water potential (Sinclair and Ludlow,
1985). This is because relative water content, through
its relation to cell volume, may more closely reflect the
balance between water supply to the leaf and transpira-
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tion rate. Measurements of total leaf water potential,
leaf osmotic potential and relative water content relate
directly or indirectly to plant response to water stress
(Brown, 1995). All ofthese are, in theory, potential water
stress resistance screening criteria (Matin et al., 1989).

The importance ofplant water for the maintenance
of turgidity required for plant growth is widely recog­
nized. Many workers (e.g., Levitt, 1972; Brown, 1995)
have shown that water stress-resistant plants have
smaller water deficit per unit decrease in leaf water
potential than more water-stress susceptible plants. Work
of Carter and Patterson (1985) on Glycine max and
Schonfeld et al. (1988) on Triticum aestivum indicated
that cultivars with higher relative water content are more
water stress resistant.

Many workers have suggested that total water po-


















