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DROUGHT RESISTANCE OF COTTON PLANTS GROWN UNDER NITROGEN DEFICIENCY 

John W. Radin, Plant Physiologist 

In greenhouse-grown cotton (Gossypium hirsutum L.), N deficiency affected several characters which 
are believed to be associated with drought resistance. Leaves of N-deficient plants were smaller than 
normal and had smaller cells. N deficiency also changed the relationship between leaf water potential 
and relative water content (RWC). For any given potential, the RWC of N-deficient leaves was greater 
than for normal leaves. Also, the change in RWC per unit change in potential was about 50% less in 
N-deficient leaves. Osmotic potentials at 100% RWC (determined from pressure-induced exudation curves) 
were 2 to 3 bars lower in N-deficient leaves, but little of this difference could be ascribed to 
organic acid or sugar concentrations. 

Stomatal behavior was also affected by N deficiency. The threshold water potential for stomatal 
closure was raised 4 to 10 bars by N deficiency, depending upon the temperature. In some cases 
stomates of N-deficient leaves closed considerably before turgor was lost. Thus, although N 
deficiency apparently induced some structural aspects of drought tolerance in the leaf mesophyll, 
stomates were converted to a "water-saving", or drought avoidance, mode of behavior. 

In practical terms, these results mean that N-deficient plants have some protection against 
drought injury. This protection takes the form of both drought avoidance (earlier closure of stomates 
to avoid excessive water loss) and true drought tolerance (for a stress of a given severity, the 
altered leaf structure retains a larger fraction of the tissue water). These results have not yet been 
tested in the field. 

THE EFFECT OF PLANTING DATE AND RATE 
ON DEVELOPMENT AND YIELD OF PIMA COTTON 

James F. Armstrong and B. Brooks Taylor 

The yield of Long Staple cotton was tending to decline in the early 1970's. In spite of introduc
tions of higher yielding varieties the trend seemed irreversible. A logical explanation for this oc
curence was not known. 

In late 1972 it was decided that some effort should be expended to seek solution for this phenome
na. 0fter thorough consideration it appeared that planting date and rate were possible keys to a 
solution. It was noted that Long Staple was most always planted earlier than other cotton under less 
than optimum conditions. Seed was usually placed in a relatively low temperature soi I and as u result 
germination and subserl'.lfJ'It growth was slow. 

We theorized that by delaying planting date 2-3 weeks warmer soi I temperatures would result in 
faster germination and plant development might compensate for the time loss. 

The initial test, established in 1973, compared two planting dates, April 6 and Apri I 21 and two 
seedino rates, 13 and 17 pounds per acre. The test design was ramdomized with four replications. 
Actual yield weights from this test (Table I) showed no significant differences although there was a 
considerable yield range. . 
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