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Table 3. Predicted minimum temperatures at Brownsville, Texas for the years
1979 through 1988 based on a spectral analysis model of past
minimum temperatures.

Crop Season Predicted Temperatures, F

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

30.50
AI 25.98
A 26.91
A 26.99

30.30
27.30
31.50
28.60

A 25.30
30.40

A ~ Alarm years; crop years in which a temperature of 26 F or less may be
reached.

The years prefixed with an A are alarm years. That is years, based on past
weather patterns, in which 26 F or less could occur in Brownsville. Only 1982,
using the criteria, would be considered douhtful. Other valley areas, which are
generally colder than Brownsville, would likely have lower temperatures in these
years.

Another interesting conclusion is apparent from Table 2. If we construct a

histogram of the frequency of occurence of 26 F or less, the most frequent
period is 2 years (Fig. 2). In addition, 67% of these Brownsville cold nights were
followed by another 26 F or less night within 3 years. III Table 2, note that
periods of less than 3 years contribute 26% of the variance about the mean.
According to the spectral density function the mean length of time between
lows ( :S: 26 F) is 3.63 years.

This study has tried to analyze the cyclical low temperature patterns of
Brownsville and project this pattern ahead for the next 10 years. This is just one
component of the freeze risk in Texas citrus. The extent of tree cold hardiness
and expected duration of the freeze are also reqwred to ascertain the impact of a
freeze.
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significantly higher than that of the 100-and 500-ppm Ph-treated leaves which
were alike. The lower reflectance of Ph-treated leaves at these wavelengths may
not have heen caused by water absorption of radiation, because among
treatments the leaf water contents were essentially alike. In addition, the mean
refiectances for the 1.95-lLm water absorption hand for all treatments were
statistically alike.

Unfortunately, the effects of Pb on squasb leaf reflectance in tbe visible
region were essentially the same as those caused by nutrient deficiencies (6).
Press (13) also recognized that heavy metal-stressed plants would be difficult to
distinguish from plants with other stresses. He concluded that a variety of
integrating imaging sensors might be helpful to detect metal-stressed plants by
simultaneously monitoring variable factors like soil type, climate, and the ratio
of total leaf area to exposed background. We feel that the use of narrower
multispectral scanner bands deserve a priori consideration to facilitate detecting
metal-stressed plants from among plants with other stresses.

CONCLUSION

Leaves of Mexican squash plants grown witb high Pb concentrations had
higher visible light reflectance than did leaves from control plants. Therefore,
detecting Pb-polluted crops may be feasible by measuring plant canopy
reflectance if further research is conducted to distinguish the reflectance
spectrum of Ph-stressed plants from that caused by other plant stresses,
particularly nutrient deficiencies. Possibly, this could be achieved by using
multispectral scanners with narrower wavebands, ratioing of wavebands,
conducting multispectral photography with appropriate filter comhinations, or
by employing a variety of integrating imaging sensors. In addition, further
research should be conducted with heavy metals other than Pb, to determine if
their possible stress to plants causes any anomalous leaf reflectance patterns.
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