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INCREASING TURF TOLERANCE IN HEAT

As we enter the Australian summer Turf Managers are increasingly being
asked to maintain quality turf surfaces with reduced amount sand
quality of water. Water conservation strategies are frequently practiced
and these strategies can include: incorporating water-use-efficient
material into the landscape, implementing water conserving management
practices, and maximizing irrigation efficiency by reducing leaching,

pooling or ponding of irrigation water and surface water runoff.
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Extended periods of drought and high temperature lead to poor vigor and
shallow rooting. A decrease in external water potential results in a

reduction of cellular growth and thus root and shoot growth. Drought
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stress, among other negative effects, inhibits protein synthesis and
enzyme activity, inhibits chlorophyll formation, increases transpiration,

and decreases photosynthetic capacity of turfgrass.

During periods of heat stress, mechanisms of food production may slow
as respiration and the use of food reserves increases for survival. This,
over time, can lead to a weakened plant that is more susceptible to the

many stresses it is exposed to during the hot summer months.

Drought resistance mechanisms include structural and physiological
adaptations that allow turf to survive extended periods of limited water
availability. By selecting turfgrass species (and varieties) having superior
drought resistance adaptations, the Turf Manager can delay or even
postpone drought stress and the associated decline in turfgrass quality
and function during extended periods of little water. Superior drought
resistance can lengthen the time between rainfall or irrigation events.
Major components of drought resistance include: drought avoidance and

drought tolerance.

Drought avoidance mechanisms are responses whereby turf avoids injury
by delaying tissue injury by developing for instance a deep and extensive
root network and also developing shoot characteristics that reduce
evapotranspiration (ET). In sports turf the main contributing factor to ET
is transpiration and so adopting strategies that reduce this can result in

considerable water savings.

The two commonly adopted nutritional strategies to reduce drought
stress are to limit excessive use of nitrogen and to apply potassium prior

to the onset of stress in order to harden up the turf.

However there are a couple of alternative approaches that can prove

highly beneficial in dealing with limited water availability.
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Liquid Silica

Silicon Increases Metabolic Rates and Stress Resistance

Research shows that silicon benefits plants by improving the resistance
to wilt, resistance to water stress (heat and drought), enhanced leaf
presentation resulting in improved light interception, enhanced
reproductive growth, and increased tolerance of excessive phosphorus,
manganese, sodium and aluminum concentrations, zinc deficiencies and

cold temperatures.

Silicon, deposited in the cell walls, forms a protective layer reducing
transpiration through the outer cells. Silicon deposited in the cell walls of
xylem vessels prevents compression of the vessels under conditions of
high transpiration caused by drought or heat stress. Temperatures much
above 32° C cause plants to virtually cease their metabolic functions
because water is lost through transpiration faster than it can be replaced
via the plant's root system. This results in harmful increases in

intracellular mineral concentrations that inhibit plant functions.

Increased levels of silicon in cell walls reduce transpiration loss caused
by higher temperatures thus allowing continued metabolic functions at
higher temperatures. Plants wilt less, resist sunburn and are generally

more tolerant of heat stresses.

Silicon has also been shown to result in higher concentrations of
chlorophyl per unit area of leaf tissue. This means that a plant is able to
tolerate both lower and higher light levels by using more of the available
light. Moreover, supplemental levels of soluble silicon have been shown
to produce higher concentrations of the enzyme RUBP carboxylase in leaf
tissue. This enzyme regulates the metabolism of carbon dioxide and

enables the plant to make more efficient use of available levels of CO2.
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Iron and increased root growth
University studies have also shown that supplemental iron increases
roots in turf and results in improved turf quality and greater recovery

from drought result (Snyder and Schmidt 1974).

A chelated form of iron was more effective than ferrous sulphate (FeSO4)
in promoting root growth. While definitive data are hard to find, most
published research indicates that the application of iron tends to
suppress the nitrogen-induced reduction in root mass, but this is
particularly true if nitrogen rates are lowered as a concession to the

greening effect of iron.

Foliar applications of iron meet turf needs directly, stimulate increased
chlorophyll synthesis and more efficient photo-synthesis and make more

energy available for translocation to the roots.
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