PLANT WATER RELATIONS AND GASEXCHANGE IN A GRASSLAND WITH CATTLE GRAZING IN THE MISSOURI COTEAU OF NORTH DAKOTA

Xuejun Dong, Paul Nyren, Bob Patton, Anne Nyren
North Dakota State University, Central Grasslands Research Extension Center, Streeter, ND 58483

Ed Deckard
North Dakota State University, Department of plant Science, Fargo, ND 58105

Western wheatgrass under moderate grazing
(22 June to 7 July, 2003)

o 7
% 6_j . P = -1.31{-EXP(-5.47R)+(1/(1-R))}
o - '.| F=48.6, p<0.0005, n=27
OBJECTIVES: (1) Compare leaf water potentials and gas exchange rates with different grazing intensities -
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f g 20| £ é predawn leaf water potentials of both species analysis) in Kentucky bluegrass and western wheatgrass with 95%
g < g showed significant (p<0.05) linear relationship confidence intervals. The data tended to decrease with the increase
*5; g 10 |- g © ] < with soil water content at the 0-15 cm depth, of grazing intensity for Kentucky bluegrass during 22 June- 7 July,
g © [ and in Kentucky bluegrass the relationship also and for western wheatgrass during periods of 22 June - 7 July and
éE S oL “ existed for the 15-30 cm soil depth. But in the 28 July - 1 August in 2003. However, for the last measurements
g . May Jun Jul Aug Sep exclosure or the heavy grazing treatment, the (28 Jul - 1 August, Kentucky bluegrass, 6-8 September for western
2001 30 Aug 24 Sep linear relation only existed in Kentucky bluegrass wheatgrass), data from the moderate grazing treatment tended higher
at the 0-15 cm soil layer. (less negative).

RESULTS

F|g . 2 Daily precipitation and temperature in the

growing season of 2001 and 2002. Note that 2001 had

F|g . 1 Under drought stress, portion of Kentucky bluegrass 2 dry late summer and 2002 had a dry spring.
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F|g . 9 Soil and plant water status were not affected by the 2002 spring drought in the exclosure,

however, soil and plant water status in grazed pastures were more severely affected in the spring
drought. Available soil water was the lowest with the moderate grazing. A foggy morning made

leaf water potentials for both grasses less negative than they should be (pink stars). Kentucky
bluegrass with heavy grazing experienced severe water stress at late August. Following late August’s
heavy rain, leaf water status in both grasses improved more with moderate grazing than heavy grazing.

F|g . 10 In the 2003 summer drought, plants from all grazing treatments experienced

severe drought stress. The severity of drought stress increased with the increase of
grazing pressure. Although available soil water was higher in the heavy grazing treatment,
compared with moderate grazing treatment, plants experienced more severe drought
stress with heavy grazing. Also shown are 95% confidence intervals for the turgor loss
water potentials, as estimated from the pressure-volume analysis.

F|g 4 Kentucky bluegrass leaves increased specific area (and

hence leaf volume) with the increase of leaf water content (inversely
proportional to leaf dry matter density).

F|g . 3 Western wheatgrass attained the same stomatal conductance

level at a more negative leaf water potential, compared with Kentucky
bluegrass. The green bar indicates the observed average water potential
at which Kentucky bluegrass leaves began to fold.




