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Table 3. Transpiration, diffusive resistance and leaf temperatures of 4 cassava
cultivars. Tucson 1980/1981.

CULTIVAR
' November 15, 1980 July 23, 1981

T* DR ** LT * ** T DR LT

MVEN 218 9.68 1.68

CMC 40 5.43 4.38

MCol 22 2.01 21.70

MIta 1158 5.49 3.04

24.96

25.80

25.90

24.90

41.64

38.66

30.98

44.99

0.42 34.29

0.44 33.81

1.79 35.71

0.35 33.92

( *) Transpiration rates in ug.cm 2. sec -1

( * *) Diffusive resistances in sec.cm.

( * * *) Leaf temperatures in 0C.
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Summary

Arizona presents a diversity of growing seasons, comparable to those found from the Gulf Coast to

the Arctic Circle. These variations result primarily from differences in elevation and topography.

The growing season is the time interval with favorable temperatures for a specific kind of plant.

It is determined primarily by heat from the sun. The amount of heat, extremes of heat and cold, and

variation between day and night temperatures are major factors determining growing seasons and plant

adaptation. When growing seasons for an area are carefully considered, crops may be selected and opti-

mum planting dates and probable harvest dates may be determined.

The variations in climate from year to year are much less in Arizona than in midwestern states.
Located far south, beyond the normal range of the polar air masses, Arizona's protected basins and

mountain valleys are well suited to crops that are best adapted to areas having a climate that can be

predicted quite accurately.

* * * * * * * * * * * **

Climate of Arizona

The climate of Arizona is much more than hot dry summers and mild dry winters. An extreme diversi-

ty of topographic features with elevations ranging from 137 feet above sea level to more than 12,600

feet has given the state a wide range of climatic conditions.

The lower desert valleys of southwest Arizona have nearly a year -long growing season for many

crops. At higher elevations the length of growing season is much shorter, in some instances less than

two months. Climate records for the state show that the length of growing season is reduced by about

30 days for each increase of 1000 feet in elevation.

Areas of the state having the longest period for plant growth have the least rainfall, and those
having the shortest growing season have the most rainfall. The amount of rainfall varies from less

than five inches for most of Yuma County to more than 25 inches for the higher elevation areas. The

average annual precipitation for Arizona is about 12.5 inches.
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Watersheds in areas of the state having a short growing season provide water for irrigated agricul-
ture at the lower elevations. This results from greater precipitation, lower daily consumptive use of
water by plants, and a shorter growing season for plants at the higher elevations.

Elevation is the major factor determining the length of growing season in Arizona. The amount of
radiation that occurs under different topographic conditions and the presence or absence of large open
land areas are other factors that help to determine climate. Where there are low valley bottoms,
temperature extremes tend to be greater than in surrounding areas. Air temperatures on mountain slopes
are often higher than those in the valleys because the heavier, cold air settles to the base of the val-
ley and forces warmer air up the slopes.

Arizona is divided into eight climatic areas, each being best suited to the production of specific

kinds and cultivars of crops. For each of these climatic areas dates of planting and probable dates of

harvest may be estimated. Where temperature data are not available, elevation maps are used to estimate
temperatures and these estimates form the basis for climate area classifications.

Basis for Designation of Growing Season Areas

Temperature is the most important single factor determining the growing season for plants. The

division of Arizona into eight climatic areas is based primarily upon mean monthly temperatures as
recorded by each of the weather stations of the state.

The kinds of plants growing in a climatic area, and the kinds that may be successfully introduced
to the area, are related to the temperature requirements of the plant and the usual temperatures that
prevail.

Effect of Temperature on Plant Growth

Temperature is a major factor determining the rate and efficiency of plant growth. For each kind
of plant there is a range of favorable growing temperatures. At the lower parts of this range, growth
progresses slowly. The favorable temperature range extends to a high, and beyond this, growth of
a particular kind of plant is restricted or terminated. For each kind of plant there is a specific
temperature in the favorable growth range that may be called the maximum growth rate temperature. Usu-
ally this temperature is only a few degrees below the point at which the plant will be injured by ex-
cessive heat. The maximum growth temperature for a given kind of plant may not be the same as the
optimum growth temperature for that plant.

Optimum growth temperature is the temperature, or range of temperatures, producing the most desira-
ble plant growth considering the purposes for which the plant is to be used. Optimum temperatures
usually vary with each stage of plant growth from germination to maturity.

Plant Selection

Selection of best adapted crops and cultivars is especially critical in short -growing season areas.
The growing period available is often longer than that required by plants currently in use, or those
that could be introduced to the area. Yields of most crops are greater in areas having the longest
growing season since later maturing, usually more productive, cultivars may be used.

When the growing season is longer than required for a particular crop, other factors in addition
to temperature may be considered in selecting the date of planting and harvest. Insect pests and plant
diseases are more prevalent at certain times of the year, and usually labor, and equipment have an op-
timum period of availability. For vegetable crops, seasonal market demand may be an important factor
in planting date selection.

Consumptive use studies show that the water requirement for plants is highest during the hot,
summer season. It may become increasingly important to select crops for which most plant growth occurs
during the cooler, lower consumptive use months of the year.

Comparing Climates

Arizona growing seasons may be compared with those of other states and nations. Land areas which
have similar maximum, mean, and minimum temperatures will likely be suited to similar crops, crop culti-
vars, and cropping practices. Matching of climate would pave the way for greatly improved sharing
of agronomic research and technology. Ultimately, such sharing will help farmers and others to improve
their efficiency of production.
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Terminology Used for Descriptions of Growing Season Areas

The climatic areas of Arizona are described with numerals and letters. The eight classes are:

IIIAcw, IVAcw, IVBcw, VAw, VBw, VCw, VIcw, VIIw. The first numeral in the area designates the approxi-

mate length of growing season. These designations are: III- year -long hot, IV - -8 to 12 months, V --5

to 8 months, VI --2.5 to 5 months, VII --less than 2.5 months. The second symbol gives a clue concerning

the amount of heat that usually occurs during the growing season. Areas that have a warm and cool
period during the growing season are assigned three classification letters. The first of these is
a capital and the second and third are lower case letters.

Capital letters, A, B, and C are used. For areas designated with capital "A" the summer growing
season is hot, and best suited to heat tolerant crops. The capital letters "B" and "C" represent a mod-

erate and colder growing season, respectively.

The lower case letter "c ", when used with Classes III and IV, indicates a short spring and fall
season suitable for hardy crops. Class IIIAcw also has a generally favorable winter season for hardy
crops. When "c" is used with Class VI, a summer climate suitable for cold tolerant crops is indicated.

The final letter in the climate classification system is "w ". This designation indicates a grow -

ing season climate having a widespread between day and night temperatures.

The approximate percentage of Arizona's land in each of the climatic areas is given in Table 1.
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Table 1. Percentage of Arizona_ Land in Each Climatic Area.

Climate
Classification Percentage

IIIAçw 14.0
IVAcw 19.7
VBcw 6.5
VAw 1.0
VBw 21.7
VCw 27.6
VIcw 9.2
VIiw 0.3

Figure 1. Climatic areas of Arizona.
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