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RANGE NOTE NO. 11, Arizona

REGROWTH OF PASTURE IN RELATION TO 

SOIL MOISTURE AND DEFOLIATION

The following is a briefing of published material by August Jantli, Central Board of Agricultural Research, Helsinki, Finland, and Paul J.
Kramer, Professor of Botany, Duke University, Durham, North

Carolina.

This paper presents an explanation for the poor regrowth of pasture plants following severe defoliation by heavy grazing or close cutting. It was observed that frequent severe defoliation is not as harmful to pastures in humid areas as to pastures in drier regions where soil moisture frequently becomes limited. Also, the total yield of dry matter often is much lower from grasslands kept closely grazed than from grasslands mown for hay silage. It is generally assumed that, if a pasture is kept closely grazed or is cut repeatedly to a short stubble, the amount of photosynthesis is reduced so much that the carbohydrate reserves are depleted.

The authors developed a theory that differences in regrowth are based on differences in the ability to absorb water of intact plants
 and those from which the tops have been removed. Tests indicate that root systems from which the tops have been removed are unable to absorb water that is in the soil but intact plants absorb sufficient water to prevent wilting.

It was demonstrated that, in a sandy loam soil only about half of the water available to intact transpiring plans was available to detopped root systems. Experiments on absorption of water from solutions of various osmotic pressures indicates the root systems without tops cannot absorb water from solutions having an osmotic pressure of more than 1 or 2 at​mospheres, although intact plants can absorb water from solutions having an osmotic pressure of 15 or more atmospheres. Thus, an intact trans​piring plant can absorb water from soil with a moisture tension of 15 or more atmospheres. However, tf the top is removed, the force responsible for water intake is the active absorption mechanism of the root, which has been shown to seldom exceed 1 or 2 atmospheres. Root systems without tops, therefore, can absorb water only from soils having a moisture tension of less than two atmospheres, and a considerable part of the readily avail​able water in many soils is unavailable to detopped root systems. It is suggested that these facts provide a logical: explanation for the poor re​growth of grasslands following heavy grazing or close cutting, especially those on clay soils. If the removal of transpiring tops reduces the force with which water can be absorbed, then a defoliated root system will be unable to absorb water from soil, in which the intact plant was absorbing sufficient water. Regrowth will be slowed down, or even prevented.

This reduction in regrowth should be particularly marked in plants cut so close to the soil surface that practically no transpiring surface remains.

Tests carried out in this study indicate that defoliated plants are at a definite disadvantage in comparison to intact plants. Defoliation checks plant growth in several ways, including (1) loss of photosynthetic surface reducing the supply of carbohydrates available for toot growth, thus causing reduction in, or cessation of, root growth; (2) reduced root growth prevents extension of roots into regions not already depleted of soil moisture, and it also reduces uptake of mineral nutrients; and (3) defoliated plants are unable to absorb sufficient water for growth.

The effects of water absorption may be of considerable importance in the management of grasslands.

Comment: Our concept of proper use of “Take half and leave half”, on range, and leaving good growth on pasture may be further substantiated by the above article.
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� Plants not clipped or grazed.
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