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Temperatures of Southern ldaho
Agricultural Soils

R. E. McDole, Maurice Faubion, D. O. Everson, Deborah Amos

Interpretive information on Idaho’s atmospheric
climate has been published by the National Weather
Service (Rice 1971) and the University of Idaho
(Everson et al. 1978). However, information on
temperatures of Idaho soils has been published only
for a small area in southeastern Idaho (McDole and
Fosberg 1974b).

Many people can make use of soil temperatures.
Farmers and others in agriculture are particularly
interested in soil temperatures which play a major
role in seed germination, plant growth, crop har-
vest, chemical soil reaction and other biological
activities. Contractors use knowledge of soil tem-
peratures in certain phases of their construction
operations to prevent damage from soil freezing.

During the past decade the Soil Conservation
Service, USDA, has developed an interest in soil
temperature data for use as a basis for soil classifica-
tion and mapping (U.S. Department of Agriculture
1975). Use of soil temperature data makes it possible
to classify and group soils having similar manage-
ment requirements. Considerable soil temperature
data have been collected but unfortunately little has
been summarized and published. Summaries of
climatological data, which include minimum and
maximum soil temperatures for several stations in
Idaho, are published monthly (U.S. Department of
Commerce 1978).

The National Weather Service uses radio, TV and
other media to report and forecast soil temperatures
at critical periods during the growing season. These
critical periods are at planting time and at harvest
time. These reports or forecasts can be useful for
short-term or day-to-day planning of planting and
harvest. However, for long-range planning, inter-
pretive analyses of long-term records of soil temper-
atures are essential. This is the primary purpose of
this publication.

Factors Influencing
Soil Temperature

Contrary to appearances, soils are dynamic or
ever-changing. Soil temperature changes with the
seasons and with the time of day. The magnitude of
these changes is influenced by the physical proper-
ties of the soil. Since soils are heterogeneous in com-
position, a change in location can result in a change
in soil characteristics which may directly or indirect-
ly affect its temperature.

The climate at the soil surface and the amount of
solar radiation absorbed by soil greatly influence
the soil temperature.

Soil particles are good conductors of heat, much
better than water. Water is more than twice as effec-
tive as air in conducting heat. Under natural con-
ditions, soil is comprised of about equal parts solid
particles and voids or pore spaces. When these pores
are filled with air, soil is an excellent insulating ma-
terial. As the amount of water in the pore spaces
increases, heat conductance increases. Irrigation
or heavy rains may cause large temperature changes
to depths of 20 inches or more. Compaction of soils
results in fewer pore spaces and more rapid changes
in temperature,

Seasonal soil temperature variations are obvious.
During winter months, the frozen portion of the
soil will be 32°F (0°C) or colder, depending on air
temperature. At the other extreme, summer temper-
atures of the surface soil can reach 130° to 150°F
(55° to 66°C) where the sun directly strikes the soil
surface,

The diurnal or daily temperature fluctuations in
the soil vary with time of day as the air temperature
varies. Both the amount and magnitude of daily
change and the daily maximum and minimum tem-
peratures depend not only on depth within the soil




profile but also on other soil characteristics. Soil
temperatures change more slowly than air tempera-
tures because the heat capacity of soil is greater than
that of air. Factors which affect change in soil tem-
peratures are cloud cover, vegetative cover, soil
color, temperature at lower depths in the soil pro-
file, the angle at which the sun’s rays strike the
ground surface, soil moisture content (or soil air
content) and the temperature of the air above the
soil. At a depth of 4 inches (10 cm) in the soil pro-
file, maximum and minimum soil temperatures lag 2
to 3 hours behind maximum and minimum air tem-
peratures. The magnitude of this lag will vary with
soil texture, soil moisture, soil color and vegetative
cover.

Importance of Soil Temperature

The importance of atmospheric climate is readily
recognized since it dictates the clothes we wear, our
outside activities, plant growth and other factors
that influence our lives. “Soil climate” is not as
noticeable as atmospheric climate but nevertheless
is important because of its effect on plant growth.
Soil temperature is one of the important factors
comprising soil climate. According to Smith et al.
(1964), the soil does not really come to life until its
temperature exceeds 42°F (5°C). The life or activity
in the soil increases rapidly as the temperature rises
above 46°F (7°C) and decreases after it reaches
temperatures above 95°F (35°C). This activity
includes biological, chemical and physical processes.

Soil temperatures influence many biological
processes of economic importance to agriculture.

Table 1. Minimum or threshold temperatures for seed
germination for commonly grown crops in
southern Idaho.

Threshold temperature

Crop for seed germination
Q F OC
Clover, alfalfa 34-38 1-3
Small grains, onions 34-36 1-2
Peas, sugarbeets, carrots 38-41 3-5
Potatoes 45-48 7-9
Corn, tomatoes 48-50 9-10
Beans 50-55 10-13
Melons 55-60 13-16

Unpublished data from C. B. Nelson, former Advisory
Agricultural Meteorologist, U.S. Weather Bureau,
Kimberly, Idaho.

Crop performance is affected both directly and in-
directly. Seed germination and plant growth are
directly affected since they take place only after the
soil reaches a certain “threshold” temperature level.
Below this threshold, seeds and plants remain dor-
mant. Even when the soil exceeds the threshold
temperature for seed germination (Table 1), plant
growth continues to be influenced by soil tempera-
ture (Table 2).

A plant’s physiology is influenced by both soil
and atmospheric factors. For example, tillering and
length of internodes in grain and bruise damage in
potato tubers are affected by soil and air tempera-
ture. Potato tubers are less susceptible to bruise
injury when they are maintained at temperatures
above 44°F (7°C). Thus in potato harvesting opera-
tions, knowing the temperature of the soil is critical.

Soil temperature indirectly affects crop perform-
ance since it has a definite regulatory effect on root
growth and on the availability of nutrients by con-
trolling biological and chemical processes in the
soil. For example, conversion of ammonium fer-
tilizer to the more available nitrate form depends on
microbial activity. Microbes are ineffective below
soil temperatures of approximately 50°F (10°C).
Since we also know the ammonium form of nitrogen
is less subject to leaching than the nitrate form of
nitrogen, we should apply ammonium fertilizer
when the soil temperature is below 50°F (10°C) to
minimize leaching problems. Effectiveness of herbi-
cides, fungicides and other pesticides also is related
to temperature. Before these materials can function
properly, a specific range in soil temperature is nec-
essary for chemical reactions to take place or for
crop plants and pests to be in the proper stage of
growth. These are a few examples of the importance
of soil temperatures.

Table 2. Soil temperature ranges for optimum growth
and maximum yield of various crops.*

Low Medium High
temperature temperature temperature
Barley Oats Bromegrass
Ryegrass Sugarbeets Alfalfa
Peas Wheat Beans
Potatoes Tomatoes Corn

*Within each category, crops are arranged from top to bottom
in approximate order of increasing temperature requirement
(from Baker and Swan, 1966).



Methods and Procedures

Daily soil temperatures* have been collected
from 12 sites across southern Idaho and Malheur
County in eastern Oregon (Fig. 1). The length of
record for most of these sites ranges from 8 to 13
years. The world standard for soil temperature
measurement is 4-inch (10 cm) depth, but this report
includes data on both shallower and deeper depths.
At 6 of the 12sites, soil temperatures were measured
only at 4-inch (10 cm) depth. At 3 sites, soil tempera-
tures were measured only at 3-inch (7.5 cm) depth
and 3 others (Kuna, Twin Falls and Idaho Falls)
had thermometer probes at more than one depth
(Table 3). The King Hill site was a seasonal site, with
soil temperatures recorded only during the growing
season. The Hagerman and Ribgy sites were limited
in years of record, and primarily used as seasonal
stations. For this reason King Hill, Hagerman and
Rigby have not been included in the graphical pre-
sentation of data in this report (see appendix).

Soil temperatures were collected at each of the
sites with the aid of thermometers which recorded
maximum and minimum temperatures. These ther-

*Soil temperature data were made possible through the cooper-
ation of the National Weather Service, U.S. Department of
Commerce, the University of Idaho and several cooperators
who assisted in establishing and maintaining soil temperature
stations. These cooperators included University of Idaho
Research and Extension Centers, federal agencies, agricul-
tural commodity companies, radio and television stations and
private individuals.

@ Malheur County, OR
@ caldwell

® Kuna

@ King Hill

Castleford )

Twin Falls

mometers consist of a metal probe approximately
14 inches (35 cm) in length and % inch (1 cm) in
diameter, buried horizontally in the soil at the depth
from which the temperature was to be obtained.
This probe is connected by a flexible cable to the
dial portion of the thermometer. The thermom-
eters were read daily and were found to have an
accuracy of *1°F (0.5°C). Most observation sites
were checked yearly for accuracy of thermometer
readings and depth of placement.

Soil temperature information given in this publi-
cation can only be used as a general guide for broad
areas of southern Idaho’s agricultural land. If soil
temperatures are needed for a specific area, on-site
measurements are necessary. For example, in moni-
toring soil temperatures for potato harvest, soil
temperatures must be taken in the field to be har-
vested. Several readings throughout the field should
be taken and averaged. Soil thermometers are
available at farm supply stores at a reasonable cost.

Soil temperature data reported here were gener-
ally taken under a bare soil surface. Shading of the
soil surface by vegetation will influence soil temper-
atures. Thus, these soil temperatures may be differ-
ent from soil temperatures under a crop. They will,
however, approximate spring temperatures where
plant cover has not developed or fall temperatures
where vegetative cover has died or been removed in
preparation for harvest.

Idaho Falls

Fig. 1. Location of soil temperature sites in southern Idaho.
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Mean Annual Soil Temperature

The mean annual soil temperature (MAST) ob-
tained for each year for each site is given in Table 4.
In general, for nearly level sites with medium-
textured soils, the MAST decreases as the elevation

Results

increases (Fig. 2). MAST values for some of the sites
appear to deviate from a straight line curve. Some

Table 3. Characteristics and location of temperature sites.

of these deviations can be explained by characteris-
tics of the temperature sites. For example, the Kuna
site is probably cooler than expected because it has
an irrigated, clipped grass cover. The Rupert site is

Site, years Elevation Temperature Site Location, site
of data (ft.)  depth (inches) description Soil characteristics
1. Malheur, OR 2230 4 Nonirrigated, Malheur Oregon State University Experiment
9 (1967-75) bare silt loam Station, 7 miles southwest of Ontario;
light brownish gray (10YR 6/2) when dry;
dark grayish brown (10YR 4/2) when
moist.
2. Caldwell 2505 4 Nonirrigated, Purdam  University of Idaho R & E Center; north-
12 (1964-75) usually bare, silt loam facing slope; light brownish gray (I10YR
some light 6/2) when dry; dark grayish brown (10YR
vegetation 4/2) when moist.
3. Kuna 2774 4 and 8 Irrigated, Elijah  Excellent data, representative of irrigated
(1967-75) clipped grass silt loam pasture.
4. King Hill 2700 3 Irrigated, Sandy  Summer season only; Green Giant Co.
11 (1964-75) usually bare station; moved from year to year.
5. Hagerman 3095 4 Nonirrigated, Sandy  Light gray (10YR 6/1) when dry; dark
2 (1973-74) bare to weedy loam gray (10YR 4/1) when moist.
6. Buhl 3800 3 Irrigated, bare Sandy  Green Giant Co.; nearly level; 24-inch
13 (1963-75) square in grass; medium brown (10YR
5/3) when dry; dark brown (10YR 3/3)
_ when moist.
7. Castleford 3825 3 Irrigated, Sandy  Green Giant Co.; moved from year to year.
6 (1963-64 and usually bare
(1966-69)
8. Twin Falls 3960 Irrigated, bare  Portneuf Weather Service Office, Kimberly; 24-inch
3 (1970, 73, 74) 2 silt loam square in irrigated grass; light brown
13 (1963-75) 4 (10YR 6/3) when dry; medium brown
11 (1963-73) 8 (I0YR 4/3) when moist.
13 (1963-75) 20
11 (1964, 66-75) 36
9. Rupert 4200 4 Nonirrigated, Loamy Radio station KAYT; grayish brown
8 (1968-75) bare sand (I0YR 5/2) when dry; very dark grayish
brown (10YR 3/2) when moist; shaded by
pole at times
10. Aberdeen 4405 4 Nonirrigated, Declo  University of Idaho R & E Center; 30 ft.
11 (1965-75) bare loam  from irrigated cropland; light brownish
gray (10YR 6/2) when dry; dark grayish
brown (10YR 4/2) when moist.
11. Idaho Falls 4788 Nonirrigated, Silt loam 6 miles northwest Idaho Falls (Osgood
4 (1964-72) 4 weedy area), pale brown (10YR 6/3) when dry;
2 (1964-66) 20 dark brown (10YR 3/3 moist; question
on reliability.
12. Rigby 4835 4 Irrigated, bare  Silt loam Brown (10YR 5/3) when dry; dark brown
2 (1967-68) (10YR 3/3) when moist; bare area in gar-

den; mostly seasonal data.




Table 4. Mean annual soil temperature for each year for each site.

Twin Idaho
Year Malheur Caldwell Kuna* Hagerman Buhl Castleford Falls* Rupert Aberdeen Falls*  Righy

1963 — — — — 53.3 49 8 50.3 — — — —
1964 — 52.4 — — 51.0 47.5 48.2 — — — —
1965 — 54.1 — — 51.5 — 50.5 — 48.3 — -
1966 — 54.6 — — 50.8 51.2 50.6 — 50.4 — —
1967 58.4 53.1 51.2 - 523 52.2 51.6 — 50.2 — 48.4
1968 56.9 50.5 51.9 — 49.8 499 50.5 54.3 493 — 494
1969 56.8 50.9 51.0 - 311 50.1 51.5 54.4 50.9 47.0 —
1970 56.0 51.4 51.8 - 514 — 50.9 52.0 49.1 46.9 —
1971 55.9 50.6 51.5 — 53.3 — 49.7 521 48.9 47.5 —
1972 56.9 51.0 51.2 — 51.7 — 50.5 55.4 50.3 48.6 —
1973 57.9 51.5 50.2 54.6 51.1 - 50.8 55.9 50.3 — —
1974 58.0 52.2 51.0 54.4 52.1 — 51.8 56.5 51.1 — —
1975 55.4 53.0 49.6 — 50.6 — 49.2 53.7 49.5 —_ —
Average 56.9 52.1 51.0 54.5 51.5 50.1 50.5 54.3 498 47.5 48.9
*Data from 4 inch depth only.
Elevation
(feet)

50004

4000«

3000%

X2
1
2000« v ¥ v v— W - v v v ¥ ' v
46 48 50 52 54 56 60

Mean Annual Soil Temperature (°F)

Fig. 2 Change in mean annual soil temperature (MAST) with change in elevation for nearly level
sites having medium textured soils. Calculations do not include Caldwell (2), Kuna (3) and
Rupert sites due to atypical site and soil characteristics (see narrative on site characteristics).




warmer than expected due to a loamy sand soil tex-
ture (McDole and Fosberg 1974b). The cooler than
expected temperature at the Caldwell site has no
apparent explanation.

MAST and Soil Profile Depth

According to Smith et al. (1964) and McDole and
Fosberg (1974a), MAST is the same for all depths
within the soil profile. The validity of this assump-
tion could be checked by data from the Twin Falls
site since temperatures were collected from several
depths. MAST calculations for depths of 4, 8 and
20 inches (10, 20 and 50 cm) were nearly identical
(Table 5), but at the 36-inch (90 cm) depth MAST
was approximately 3°F (1.7°C) warmer than the
shallower depths. Comparison of data for individu-
al years showed MAST at 36 inches (90 cm) was 3 to
4°F (1.7 to 2.2°C) warmer than at 4, 8 and 20 inches
(10, 20 and 50 cm) every year except 1964. These
results question either the validity of assuming a
constant MAST throughout the profile or the va-
lidity of the 36-inch (90 cm) temperature data from
the Twin Falls site.

MAST vs. Mean Annual
Air Temperature

Smith et al. (1964) suggest that MAST can be
approximated by adding 2°F (1.1°C) to mean an-
nual air temperature (MAAT) measured at 5 feet
(150 cm) above ground level. However, this was not
the case in southeastern Idaho (McDole and Fos-
berg 1974a) where the difference between MAST
and MAAT ranged from 4 to 5°F (2.2 to 2.8°C).

Table 5. Mean annual soil temperature from different
depths, Twin Falls site.

Mean annual soil temperature (°F)

Year 2 4 8 20 36
Depth (inches)

1963 — 503 492 500 -

1964 —_ 48.2 47.7 48.0 47.0
1965 — 50.5 49.7 50.1 —

1966 — 50.6  50.1 508 543
1967 — SL6 812 519 555
1968 — 50.5  50.1 503 537
1969 — 5 508 5080 539
1970 5.3 509 51.0 509 54.0
1971 — 497 502 497 526
1972 — 5050612 " 510 542
1973 514 508 51.3 509 544
1974 528 51.8 — 51.9:. 556
1975 - 49.2 — 50.6  54.3
Average 518 505 50127  50:5 - 53!5

Toyetal. (1978) compared MAAT with MAST at
8 different locations across the United States. They
derived the equation

Y = 4.646 + 0.986X

for predicting MAST (Y) for a given MAAT (X).
They showed a standard error of the estimate for
this equation as 5.15°F. Use of this equation for the
Idaho sites gave estimated MAST surprisingly
close — within 2°F (1.1°C) — to the measured
MAST except for the Caldwell site. The predicted
value for the Caldwell site was 4.4°F (2.3°C) warm-
er than the measured value.

Data from this study show that, except for the
Caldwell site, MAST is warmer than MAAT
(Table 6). The Rupert site has the greatest difference
between MAST and MAAT, an average of 6.7°F
(3.7°C) which again reflects the effects of the loamy
sand soil texture. The Kuna site has a relatively
small difference — 1.2°F (0.7°C) — which reflects
the irrigated, clipped grass cover. Again the Cald-
well site appears to be an anomaly, since MAST is
cooler than MAAT. The difference between MAST
and MAAT for sites having similar soil texture and
vegetative cover range from 2.4°F (1.3°C) at the
Buhl site to 5.6°F (3.1°C) at Aberdeen.

MAAT apparently is only a rough estimator of
MAST. Using this parameter we can predict MAST
within a range of %3 to 4°F (1.7 to 2.2°C) when
site characteristics are similar. When soil texture,
cover and other site characteristics vary, MAAT isa
poor estimator of MAST.

Temperature Data By Sites

Maximum and minimum daily soil temperatures
are given in Appendix A for each of the soil tem-
perature sites. Mean maximum daily soil tempera-
tures for each week of the year are shown in odd
numbered appendix tables | through 29 and are
graphically represented in odd numbered appendix
figs. | through 29. Mean minimum daily soil tem-
peratures for each week of the year are shown in
even numbered appendix tables 2 through 30 and
and graphically represented in even numbered
appendix figs. 2 through 30.

The graphic data in Appendix A show the ex-
treme high maximum and minimum temperatures
(upper lines) and extreme low maximum and mini-
mum temperatures (lower lines) for each week of the
year. The line in the center of the crosshatched area
represents either the average maximum soil temper-
ature or average minimum soil temperature ob-
tained during the period of record. The cross-
hatched area represents the range of soil tempera-
tures which occurred 50% of the time.




Table 6. Mean annual soil temperature (MAST) and mean annual air temperature (MAAT) for soil sites.

Malheur Caldwell Kuna Buhl Twin Falls Rupert Aberdeen
Year MAST MAAT MAST MAAT MAST MAAT MAST MAAT MAST MAAT MAST MAAT MAST MAAT
1963 — — — —_ — — 533 494 — —_ — — — —
1964 — — 524 503 — — 51.0 469 482 46.2 — — — =
1965 — - o 1) I — — 33492 305 473 — - 48.3 443
1966 — — 54.6 53.0 — — 50.8 495 50.6 48.7 — — 504 449
1967 M4 525 HEI 3B 51.20 H08L Hd3s 04 L6 488 — — 50.2 453
1968 569 51.6 505 525 519 497 498 485 505 475 543 475 493 439
1969 568 515 509 522 510 495 51,1 498 515 485 544 478 509 444
1970 560 514 514 534 518 499 514 50.1 509 477 520 483 49.1 442
1971 559 512 506 526 515 494 533 491 499 472 521 472 489 439
1972 569 503 51,0 3516 3512 491 SL7° 485 505 468 554 471 503 44]
1973 379 525 S5 541 502 508 5L 499 S08 478 559 482 503 434
1974 580 " 59 522 3533 5100 00 521 4945 SES 478 565 485 Akl - 445
1975 554 498 530 52.1 496 487 506 47.6 492 464 537 463 495 434
Average 56.9 514 521 526 51.0 498 515 49.1 505 478 543 476 498 442

MAAT taken at § feet above ground level.

The average daily soil temperatures for each of
the sites are also presented graphically for each
week in Appendix B figs. 31 through 44. This aver-
age daily temperature is derived from the maximum
and minimum daily temperatures (maximum plus
minimum divided by 2). The upper and lower lines

represent the extreme high and extreme low average
daily temperatures respectively. The line through
the center of the crosshatched area represents the
average daily soil temperature. The crosshatched
area represents the range in mean soil temperatures
which has occurred 509% of the time.

Conclusions

Average daily soil temperatures, average annual
soil temperatures and minimum and maximum soil
temperatures may be of value to many people for
long range planning of activities and for predicting
the feasibility of cropping and cultural practices.
This information can readily be obtained from data
included in this publication.

However, average temperatures or minimum and
maximum temperatures will not replace on-site
temperature measurements where an exact knowl-

edge of soil temperatures is needed at any specific
time. For example, at a potato harvest specific field
temperatures are needed and they cannot be re-
placed by the long-term averages shown here.
Neither can an average value for a reporting station
be used for all areas adjacent to the station, since
differences in the soil, exposure, cover, moisture
and other factors can result in different tempera-
tures. For this reason when exact measurement of
soil temperature is needed, on-site data must be
obtained.



Appendix A

Appendix Table 1. Mean maximum daily soil temperature (°F) at 4 inches for Malheur, OR.

Month
Year Jan, Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1967 375 404 490 556 704 B0.8  9l.1 9.7 808 637 462 315 629
1968 309 42:2 SPST 640 717 887 98] 879 799 6l 454 354 642
1969 31.0 34 - 5)1 659 81.3 88.1 955 96.8 843 58.0 43.1 355 637
1970 34.1 43.60 500 577 730 §35 921 91.0 745 566 443 344 613
1971 327  40.1 45.6  61.5 75.1 80.2 899 920 75.1 58.6 42.1 343  60.6
1972 316 367 527 624 779 869 915 920 760 61.3 445 3180 622
1973 309 380 59 643 19:1 847 0926 902 806 605 423 380 632
1974 34.1 397 503 619 738 874 910 910 821 62.5 457 348 63.0
1975 33.0 347 483 545 700 796 918 859 793 590 429 366 604
Ave, 3255 385 NI 609 754 84 926 907 792 598 43 M6
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Appen. Fig. 1. Mean maximum daily soil temperature

(°F) for each week at 4 inches for Malheur, OR.
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Appen. Fig. 2. Mean minimum daily soil temperature
(°F) for each week at 4 inches for Malheur, OR.

Appendix Table 2. Mean minimum daily soil temperature (°F) at 4 inches for Malheur, OR.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1967 343 36.1 416 464 580 674 80.7 80.6 7l.1 546 387 299 544
1968 202 350 404 447 565 668 746 674 611 473 386 333 496
1969 30.6 311 36.2 47.0  60.1 67.6: 729 729 632 472 3]l 325 500
1970 316 360 398 448 570 676 752 759 590 48.1 386 329 506
1971 30.1 347 376 483 604 636 75.1 783 630 498 370 34.1 51.1
1972 31,0 338 410 472 612 693 757 757 6Ll 513 397 315 516
1973 298 334 402 484 613 693 770 756 663 508 400 36.0 526
1974 33.0 353 408 48.1 588 728 755 754 674 533 403 339 530
1975 330 336 389 436 566 656 783 718 664 508 380 347 515
Ave. 32 843 396) 465 589 6718 761 49 64y 499 H8F 33




Appendix Table 3. Mean maximum daily soil temperature (°F) at 4 inches for Caldwell.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1963 53.1 67.5 740 77.1 765 711 61.1 47.5 35.7
1964 339 329 41,0 514 '6LR: 706 O3 52 656 515 449 BT 45
1965 367 399 438 545 628 739 799 782 659 591 50.2 349  56.7
1966 36.1 374 480 586 682 759 779 729 716 559 462 389 574
1967 373 389 429 476 586 693 860 832 692 552 416 29.2  55.0
1968 285 366 463 S13 634 741 814 696 619 529 417 347 536
1969 327 325 388 .494 600 700 835 342 740 _ 351.1 393 328 542
1970 332 366 425 476 583 -Tr2 896 B9 . 6B6- 524 402 3235 55
1971 30.5 346  38.1 4900 603 L65:9 N0 80 673 | 54l 1 e T S
1972 318 32T 430 483 612 714 775 783 662 M6 418 - 36 0
1973 306 344 423  49.1 620 708 779 778 675 540 416 36.1 538
1974 306 347 409 49.1 5719 676 19.1 318 774 612 455 351 55.2
1975 31.1 335 425 465 648 770 9.6 838 80.0 60.1 447 352 517
Ave, 327 354 425 503 621 72.1 812 993 697 560 435 344
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Appen. Fig. 3. Mean maximum daily soil temperature
(°F) for each week at 4 inches for Caldwell.
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Appendix Table 4. Mean minimum daily soil temperature (°F) at 4 inches for Caldwell.
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Appen. Fig. 4. Mean minimum daily soil temperature

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave,
1963 466 584 645 685 698 660 57.1 453 351

1964 329 329 376 4335 551 641 708 686 602 536 433 375 503
1965 356 37.3 3832 493 H86 635 7T 7160 604 541 - 46 333 3516
1966 345 350 412 503055978 6590 68T 686 647 S5LS 439 375 519
1967 360 375 413 454 598 634 761 763 662 S08 383 276 - 512
1968 27,5 333 396 AZ0REAEREGI0N SETARE SR 575 . 485 398 334 0 475
1969 3.5 309 348 447 543 625 705 705 627 427 348 308 477
1970 310 330 362 398 502 632 1235 722 S5 439 365 309 4711
1971 28.7 321 342 422 553 614 70 753 630 495 382 321 487
1972 305 31 391 4330 545" 648 IS TS5 605 506 399 292 489
1973 296 329 390 443 Sa30 6330 7098 F10F 610 49.r 398 348 493
1974 293 329 3ILT A0 SESE 6450 S 693% 707 648 S1LS 402 331 492
1975 299 31.8 377 407" S5E9F SIS NEEESS 6T 639 500 379 339 434
Ave, 314 334 381 444 545 636 708 705 619 502 403 330




Appendix Table 5. Mean maximum daily soil temperature (°F) at 4 inches for Kuna.

Month
Year Jan, Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1966 71.8 76.4 73.8 67.8 54.0 46.3 38.3
1967 36.3 39.1 44.1 49.7 57.3 65.6 70.5 70.0 65.1 53.5 453 331 52.5
1968 31.8 38.6 47.2 50.6 61.9 71.0 75.3 70.7 65.0 534 444 36.9 53.9
1969 346 34.5 41.1 52.5 61.5 66.2 66.6 73.6 67.1 230 433 36.2 525
1970 36.1 39.9 43.9 48.2 57.6 70.6 76.2 72.8 63.1 51.7 44.1 36.8 53.5
1971 333 37.2 39.9 49.3 60.2 68.0 74.7 75.8 63.1 53.2 424 36.2 52.8
1972 34.2 33.6 439 48.3 57.1 70.2 73.3 70.8 62.1 54.2 444 35.7 524
1973 337 354 41.7 48.0 57.1 61.7 68.9 68.2 61.2 524 45.1 393 51.2
1974 328 36.1 40.8 48.2 62.2 69.6 69.6 67.5 62.0 53.0 447 37.6 52.1
1975 33.0 343 41.6 46.2 57.9 62.9 69.5 64.6 60.6 52.5 429 38.0 50.6
Ave. 34.0 36.5 42.7 49.0 59.2 67.8 72.1 70.8 63.7 3.1 443 36.8
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Appen. Fig. 5. Mean maximum daily soil temperature Appen. Fig. 6. Mean minimum daily soil temperature
(°F) for each week at 4 inches for Kuna. (°F) for each week at 4 inches for Kuna.
Appendix Table 6. Mean minimum daily soil temperature (°F) at 4 inches for Kuna.
Month
Year Jan, Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1966 61.5 68.2 67.7 63.1 50.7 44.5 37.5
1967 34.8 37.6 41.1 45.8 53.4 61.9 66.3 66.2 62.4 51.6 43.0 325 49.8
1968 315 36.7 43.1 45.5 55.3 63.8 68.5 65.3 60.1 50.2 42.5 35.7 49.9
1969 338 33.7 37.9 48.0 57.1 63.3 63.7 67.9 63.0 49.] 41.2 35.0 49.5
1970 35.1 3T 409 450 54.2 64.7 69.7 67.0 59.3 49.2 42.6 36.1 50.2
1971 328 36.1 384 463 56.6 63.3 68.9 70.6 59.9 514 41.6 358 50.2
1972 33.5 32.8 42.3 459 54.2 65.1 68.0 67.0 59.9 52.7 43.0 349 50.0
1973 33.2 349 40.7 46.1 33.9 58.7 65.8 65.7 59:3 50.8 43.6 383 49.3
1974 32.0 353 39.5 459 57.1 65.1 66.7 65.1 59.4 51.3 43.7 36.8 49.9
1975 32.6 338 39.8 44.0 53.8 60.5 67.5 63.1 58.8 514 41.8 37.1 48.9
Ave. 33.3 354 40.4 45.8 53] 62.8 67.3 66.7 60.5 50.8 42.8 36.0
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Appendix Table 7. Mean maximum daily soil temperature (°F) at 8 inches for Kuna.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1966 69.9 76.1 75.6 71.4 59.0 51.6 44 4
1967 41.2  43.1 46.6 515 589 673 729 727 689 592 512 404 562
1968 38.1 421 493 519 GLF 702 VIS T 675 ST 50.0: 430 560
1969 402 395 437 540 620 680 684 745 705 573 486 420 558
1970 41.50 436, 47.0 ' 508 - 59:6 700 763, 733 667 568 492 431 56.6
1971 385 419 435 516 619 691 747 769 666 583 479 423 56.2
1972 398 3RO 475 Sl4 592, MO W3 729 666 593 503 416 956l
1973 394 405 460 514 593 619 TL.7 720 658 518 - 504 451 55.4
1974 386 408 449 511 63.1 03 724 710 663 582 509 435 560
1975 39.1 40.0 452 493 596 657 720 68.6 650 583 492 436 548
Ave, 396 412 460 514 65 686 734 730 675 582 499 429
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Appen. Fig. 7. Mean maximum daily soil temperature
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(°F) for each week at 8 inches for Kuna.
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Appen. Fig. 8. Mean minimum daily soil temperature
(°F) for each week at 8 inches for Kuna.

Appendix Table 8, Mean minimum daily soil temperature (°F) at 8 inches for Kuna.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1966 615 e 38 - 700 581 505 440

1967 406 424 459 508 576 653 699 700 677 583 502 400 550
1968 379 415 485 5009 593 629 7%y T 662 569 492 424 554
1969 398 393 430 3526 605 669 610 720 691 559 4719 412 546
1970 40.7 428 458 493 579  68.1 735 77 654 559 486 424 552
1971 380 413 427 504 605 669 726 749 655 574 474 420 550
1972 392 382 466 30,0 pSTSEGER - 720 @ 7L 65.6 583 495 411 549
1973 389 399 452 S04 "SS5 0622 0 704 705 2648 57.1 498 444 544
1974 38.1 40.0 44.1 500 6E4 687 708 697 650 572 500 427 549
1975 390 396 440 482 574 644 708 676 639 575 482 427 538
Ave. 39.1 40.5  45.1 N2 988 667 " TL4 CIE3, 663 2513 4% 423

1"



Appendix Table 9. Mean maximum daily soil temperature (°F) at 4 inches for Hagerman.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1973 356 3.7 4 509 62.1 695 784, T70 OR7T 592 | 463 39.2 559
1974 322 316 452 325 643 759 766 8IT  7I6 656 . 5 38.2 58.1
1975 g2 A7 N6 - 56:22 0.2 49.7
Ave. 334 376 470  S32 656 727 17.6: 193 731 624 48.6  38.7
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Appen. Fig. 9. Mean maximum daily soil temperature
(°F) for each week at 4 inches for Hagerman.

Appen. Fig. 10. Mean minimum daily soil temperature
(°F) for each week at 4 inches for Hagerman.

Appendix Table 10. Mean minimum daily soil temperature (°F) at 4 inches for Hagerman.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1973 35.1 369 425 489 588 647 733 731 652 559 45.1 38.0 532
1974 314 363 422 496 595 697 709 636 61.2 504 395 345 507
1975 314 339 389 418 50.1 39:3
Ave. 326 357 412 47l 562 @672 122 685 632 532 424 363
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Appendix Table 11. Mean maximum daily soil temperature (°F) at 3 inches for Buhl.

Month

Year Jan, Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1962 [F2- SRS o839 T 594 458  36.5
1963 293 412 - 469 51.2. 671 723 860 879 788 662 449 31.0 587
1964 293 308 384 539 651 68.5 849 B7.6 745 638 426 350 5653
1965 3255 T8 . 452 S8 NI56 B39 -804 687 - «Hh4R 508 -9 582
1966 333 344 4765 631 7E4 2950 803 - 756 6937 573 453 33.8 57.3
1967 336 40.0 463 546 70.1 758 864 885 784 598 47.1 320 595
1968 30.1 g0 525 S84 68 53 8200 145 695 3 - 434 330 56.9
1969 327 323 42§ SI3 NG T TaTs R332 B2Ga 709 5460 4a4 35 57.0
1970 356 41.2 467 555 &67R 7180 842 80.7 662 551 438 345 575
1971 342 386 486 560 682 792 858 873 744 592 434 340 597
1972 343° 360 SET7 564 686 755 844 UBA4" 1695 STS 416 337 582
1973 31.0 349 47.1 57.7 70:2° "764° BL3 B14 68 59.2 441 37.3 57.5
1974 330 348 43.1 565 67 w188 832 819 &5 605 467 353 58.1
1975 32.1 324 440 462 608 7Lo 839 B36 753 a0 433 0 369 561
Ave. 324 364  46.1 S8 678 Is2 839 0 BZ29 726 594 448" 346
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Appen. Fig. 11. Mean maximum daily soil temperature
(°F) for each week at 3 inches for Buhl.

Appen. Fig. 12. Mean minimum daily soil temperature
(°F) for each week at 3 inches for Buhl.

Appendix Table 12. Mean minimum daily soil temperature (°F) at 3 inches for Buhl.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct Nov. Dec. Ave.
1962 60:6: - 7020 e 65 482 3BT 335

1963 25 1348 3671 393 529 578 683 RGYANNGRRC V60 384, 302 479
1964 252 204 319 400 cAR2 - 552 866 N0 LGB & 526 365 324 457
1965 3T 327 350 @ 453 494 4] 60.1 ol = 51l 46.2 40.0 300 4438
1966 303 309 350 430 490 " 526 605 .599 559 4.7 381 314 444
1967 317 3357 1366 881 498 554 646 634 568 436 36.6 304 451
1968 284 319 355 389 455 " M) 598 5720 520 424 354 308 427
1969 30:;5 30,0 323 431 512, 5T 629 626 (556 443 372 334 451
1970 328 342 370 382 492 U587 L6530 639 509 431 37.9 - 3279 453
1971 314 334 380 425 509 5S4 L6542 683 1§ 551 447 313 T332 - 4GS
1972 33.1 3.5 388 (419 140 5B 617 NhRa 520 448 359 317 452
1973 28.2 298" 329 39,5 1495 SN0 643 62T 541 464 390 339 4438
1974 314 320" ' 359 412 49 5%.6. 655 628 - 57] 468 383 330 461
1975 312 313 350 369 454 542 666 625 5713 427 370 2339 452
Ave. 30.1 31.9 353 - 406 49.1 56.7 643  64.1 96:2° =465 - 37.6 322
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Appendix Table 13. Mean maximum daily soil temperature (°F) at 3 inches for Castleford.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1962 743 16 J45 669 561 44l 34.8
1963 24 38R 448 515 646 677 806 192 S 594 419 312 549
1964 200w 309 3g.  SE3 w6h3. 76 817 793 658 5560 373 ¢ 3LT  5)9
1965 305 343 427 590 316
1966 324 338 474 630 727 159 864 817 689 579 435 333 582
1967 322 392 48,8 528 612 76l 862 862 73.1 578 446 292 518
1968 29.1 w3Ng 0 AL3 %6 633" e 813 720 702 581 399 312" 553
1969 319 307 410 608 662 696 78.1 820 700 498 39.8 322 545
1970 32,1 380 424 531 676 784 (847 B23 645 61.2
1971 0.3 6200 69> 09 85 13
1972 541 643 746 762 762 610
1973 60.1 708 787 845 80.1 64.1 55.7
1974 560 680 778 786 769 689 556
1975 485 629 727 839 768 69.2 58.6
Ave. ag6 asl 43S 545 667, 740 BE4. (789 680 5657 416 319
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Appen. Fig. 13. Mean maximum daily soil temperature
(°F) for each week at 3 inches for Castleford.

Appendix Table 14. Mean minimum daily soil temperature (°F) at 3 inches for Castleford.

Appen. Fig. 14. Mean minimum daily soil temperature
(°F) for each week at 3 inches for Castleford.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1962 57.0  60.5 59.7 53.1 46.1 38.3 31.5
1963 225, 316 36.4 405 524 55:5 60.5 61.7 57.1 49.8 379 30.1 44.7
1964 269 297 299 312 487 55.3 63.5 60.0 50.1 43.3 32.7 292 422
1965 294 30.1 324 420 28.9
1966 29.0 309 36.0 428 50.8 53.7 61.2 61.3 54.2 42.2 37.0: 3k} 443
1967 299 31.6 358 385 49.1 574  69.1 720 619 46.2 379 268 464
1968 200 316 31.3 ' 405 - 48.] 570 649 595 564 454 35.2 29.8 442
1969 30.1 28.5 320 43.0 539 58.8 65.7 683 58.1 41.5 35.8 30.6 45.6
1970 29:6: ~ 33:1 349 390 509 605 66.2 65.8 533 48.7
1971 40.9 50.7 59.2 65.3 68.8 59.3
1972 386 454 56:6. & 390 609 51.4
1973 42.5 52.1 584  66.3 61.9 53.2 46.6
1974 420 509 63.7 65.9 63.2 564  48.1
1975 374 477 592 708 65.8 58.9 a1
Ave. 279 306 343 402 500 579 645 63.7 55.5 45.5 364  29.7
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Appendix Table 15. Mean maximum daily soil temperature (°F) at 2 inches for Twin Falls.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Ave.

1969 81.7 883 889 824 606 452 346
1970 36.1 450 542 597 743 842 897 867 726 578 440 333
1971

1972 429 348

1973 313 341 500 600 774+ 811 86.6 84.1 694 S8R 422 355
1974 317 336 448 505 "9 T B3 855 ‘868 155 2630 455 2Nl
1975 482 676 76.1 894 833 802 60.7 424 371

Ave. 33.0 376 49.7 59.1 7304 1808 (0870 2859 760 602 437 351
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Appen. Fig. 15. Mean maximum daily soil temperature Appen. Fig. 16. Mean minimum daily soil temperature
(°F) for each week at 2 inches for Twin Falls. (°F) for each week at 2 inches for Twin Falls,

Appendix Table 16. Mean minimum daily soil temperature (°F) at 2 inches for Twin Falls.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Ave.

1969 3300600 504  S16 367 310 300
1970 29.0° 308 316 '336 453 SM8580° 505 456" 3789 3427 306
1971

1972 344 325
1973 28.00 29,5 334 382 480 547 6LS 65 521 430 366 330
1974 30.7 316 350 3726 46l 566, 618 619 51.7 431 340 316
1975 oA 42y =537 658 T NeDT. 340 | 433 355 1337

Ave. 29.3 9307 333 1365 S M7 6l7 | 604  S10; 408 ., 343 319

46.2
41.1

334
43.3

48.3
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Appendix Table 17. Mean maximum daily soil temperature (°F) at 4 inches (Taylor) for Twin Falls.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Ave.

1962 728 784 711 71.2 587 448 35.0
1963 279 391 443  49.1 649  68.1 784 772 650 592 420 304
1964 275 296 M9 52 648 68.7 823 81.3 68.0 575 395 34.0
1965 3.9 3358 435 557 652 740 809 T899 660 . 598 460" 312

1966 309 311 424 563 673 73.7  80.9 7.8 716 562 445 34.1
1967 33.0 388 469 49.1 639 723 833 812 748 583 45.3 30.8
1968 07 366 4850 D37 539 7TL8  B4T  7L9C 685 §7.0 4200 33}
1969 338 324 699 572 703 732 802 809 T8 549 427 342

1970 343 2397 4597 492 639 43 803 802 658 53.6 427 346
1971 325 0 365 4131 514 639 743 656 B0} 65.2 337 391 319
1972 JI5- 335 474 538 48 758 796 BL5 4663 553 411 34.1
1973 3019: 323 4300 HL9. 663 73.8 79.6. T4 650 §55:5 0 A2S 35.7

1974 58 337 420 544 676 715 820 829 723 599 444 333
1975 30,6 315 415 443 59.8 704 846 79.5 73.8 564 399 350

Ave. 31.3 346 432 522 651 729 818 792 694 569 426 334

62.6
54.4
33.5
55.8

55.7
56.6
50.5
56.2

55.5
55.5
54.6

56.9
54.1
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Appen. Fig. 17. Mean maximum daily soil temperature Appen. Fig. 18. Mean minimum daily soil temperature

(°F) for each week at 4 inches for Twin Falls. (°F) for each week at 4 inches for Twin Falls.

Appendix Table 18. Mean minimum daily soil temperature (°F) at 4 inches (Taylor) for Twin Falls.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1962 588 635 6100 548 454 371 31.8 503
1963 248 337 360 393 529 S8 652 65 0 67T 515 36 290 463
1964 233 259 303 ™3 N2 551 650 63.6 520 445 347 31.1 430
1965 95 315 337 426 485 S85 639 639 518 412 385 V2 452
1966 290 296 340 . 425 509 582 64) 62.5 59.1 443 384 320 456
1967 316 334, 370 397  50.1 57:.7 682 TI612: 6b7 | 468 383 . 283 LLanif
1968 21 3290 34 406 » 5355 605 6B5 600 " 550 433 2. 25T NS
1969 325 313 336 443 S48 S88 656 663 592 M6 365 323 467
1970 3.2 335 360 384 509 607 653 673 544 447 382 330 462
1971 30.1 33.0 341 394  50.1 584 654 662 525 440 350 306 450
1972 303 309 363 396 504 609 638 652 530 458 368 325 455
1973 29.5 308 352 419 534 598 668 662 570 485 390 338 469
1974 305 ' 320 363 417 516 607 @661 65:7 572 482 373 315 467
1975 299 303 342 358 446 563  68.1 626 564 455 349 3N 443

Ave. 2380 3L5T 3490 404 S0 587 657 645 561 46.2 372 314
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Appendix Table 19. Mean maximum daily soil temperature (°F) at 8 inches for Twin Falls.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1962 625" 685 680 61D 537 442 352 563

1963 28.2 350 395 443 574 624 0 707 635 566  ALS 306 503
1964 269 284 318 466 - SEQT @A 745 739 622: 534 - 393 344 495
1965 324 345 387 497 SR 655, N0 R4 608 M4 6 3%l 51.6

1966 310 D9 B0 500 99 665 P2 N4 663 527 440 357 5§17
1967 334 365 424 453 570 657 757 754 688 555 446 326 529
1968 309 350 437 42 §9 660 156 667 636 533 420 342 515
1969 M3 325 370 516 6XANEIGESTNTZERLTN0 | 66 N 520" 42 352 523

1970 349 378 424 64 575 6.8 735 T4l 626 517 426 366 524
1971 323  36.1 380 47.7 SB6 675" 73] 73.1 620 524 40.7 348 514
1972 3BS5 M43 431 43 BS  9) =@ VIER 638 538 422 B86 55
1973 329 333 402 475 593 680 738 721 624 540 © 442 BT 522

1974 325 341 40.2 495 608 693 751 74.8  66.1 568 442 396 54.6
1975 44 537 634 769 734 683 557 434 389 589

Ave. 319 - 340 396 479 584 662 735 24 644 S0 428 ' 350
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Appen. Fig. 19. Mean maximum daily soil temperature Appen. Fig. 20. Mean minimum daily soil temperature
(°F) for each week at 8 inches for Twin Falls, (°F) for each week at 8 inches for Twin Falls.

Appendix Table 20. Mean minimum daily soil temperature (°F) at 8 inches for Twin Falls.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1962 60.4  66.3 66.2  60.5 %2 ALE 344 54.7

1963 2713 340 379 414 . 538 591 66.6 679 63.0 545 403 304  48.1
1964 255  ZES 304 43 525 517, 683 685 513 497 380 @ 330 459
1965 32.1 33.1 359 451 51.6  6l.1 668  67.1 5600 0.6 « 428 315 &9

1966 307 10365  3/6 4. 340 = 613, 612 665 624 495 421 35.1 484
1967 329 & 1351 393 419 524 606 701 709 646 519 426 314 496
1968 304 339 402 439 5350 626 705 63.] 59.7 502 405 340 486
1969 338 323 353 470 STSU630 67hH 6920 630 492 408 ' 346 495

1970 33.7 369 398 424 533 60 691 704 590 494 412 357 495
1971 314 348 364 441 538 624 693 706 596 499 396 340 489
1972 327 331 407 449 55 649 694 702 604 513 404 349 499
1973 32,6 329 . 387 454 S3STwiSR40 7065 701 611 527 « 432, 363 33

1974 323 336 386 358 557 N6y a7 - L1 629 534 43 386 519
1975 424  49.1 Y x99 J03 . 648 535 428 385 @ 562

Ave. 313 33 374 440 . 537 618 60 687 610 513 414 343
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Appendix Table 21. Mean maximum daily soil temperature (°F) at 20 inches for Twin Falls.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1962 393 393
1963 328 345 391 432 - 528 602 665 687 650 586 456 345 502
1964 303 2B 306 418 522 517 688 N3 616 540 437 373 483
1965 344 354 377 454 526 6.9 675 689 607 S47 476 368 504
1966 339 324 361 - 458 547 61.6 689 692 . .656 555 . 476, B9 510
1967 360 374 409 438 S15 608 700 721 679 581 485 378 522
1968 344 355 415 452 53.1 609 686 654  62.1 542 459 38.0 505
1969 359 342 362 465 555 632 663 694 650 545 459 383 510
1970 360 374 405 436 509 61.7 690 7.2 637 544 456 394 512
1971 343 363 366 440 527 6l 669 697 619 537 438 375 499
1972 M2 334 97 444 3301 637 J04 708, . 653 2553 458  38BS  S12
1973 348 339 @331 . 440 526 (625 689 00 | 636 556 < 47.6: 400 " SLO
1974 49 350 384 495 608 65 TLT 7LS | 661 56.7 47.5 40.0 52.1
1975 #3360 346 LT o 399 470 562 - 0.8 g3y 615 5B3 47 415 509
Ave. 34 346 379 440 525 61.2 688 700 643 557 464 385
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Appen. Fig. 21. Mean maximum daily soil temperature
(°F) for each week at 20 inches for Twin Falls.
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Appen. Fig. 22. Mean minimum daily soil temperature
(°F) for each week at 20 inches for Twin Falls.

Appendix Table 22. Mean minimum daily soil temperature (°F) at 20 inches for Twin Falls.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1962 39.0 39.0
1963 290 340 386  '42:6: S1.8 593 658 685 647 S5B1 452 343 497
1964 299 296 304 408 S14 S69 678 705 612 535 432 366 @ 477
1965 342 348 370 449 518 609 670 686 - 60.1 545 472 365 499
1966 3300 1323 a5 Vas2 s 539 609 681 68.6 650 47.1 47.1 396 505
1967 359 370 405 432 506 60.1 694 717 " 674 574 @ 479 373 \SEG
1968 343 353 412 446 524 604 683 649  6l6  S3E 454 378 50
1969 357 34.1 359 459 549 627 656 690 645 538 454 380 505
1970 355 373 401 427 503 60.6  68.1 708 629 538 451 389 50.6
1971 339 359 36 436 SIE9 603 665 695 615 ' 530 432 0 3100 494
1972 347 330 39.1 439 525 628 699 700 645 547 454  38.1 51.9
1973 344 337  B79 437 | 523 6l C 686 69.5 633 S54 472 3970 AHU
1974 SR AN349 " 3R] 458 557 629 712 71 629 564  47.1 39:5. =51.7
1975 3545343 ~ 32 391 462 558 698 720 669 - 578 472 . 4l 50.3
Ave. 342 " '343 375 434 518 604 682 696 638 552 459 38
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Appendix Table 23. Mean maximum daily soil temperature (°F) at 36 inches for Twin Falls.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1963 374 373
1964 126 309 302 382 410 526 @2 685 6L7T - M5 462 391 4]
1965 357 354 360 476 525 @6l4 675 700 646 590 534 446 535
1966 39.7 377 388 463 549 615 692 712 685 620 545 476 544
1967 423 420 435 462 515 608 0 694 T3 7.3 3 554 465 556
1968 A1 403 440 @471 539 603 613 680 651 595 525 460 538
1969 416 395 396 469 548 635 658 698 674 604 527 451 54.0
1970 414 410 424 447 498 60.0 683 724 686 606 525 465 54.1
1971 419 400 403 448 518 59.1 656 698 660 590 505 44.1 52.7
1972 533 458 487
1973 420 400 406 450 523 625 688 708 683 61.6 544 473 545
1974 42:1 400 409 453 542 629 726 139 69T 634 555 478 558
1975 425 403 410 428 476 554 687 745 707 644 552 487 544
Ave. 40:2 388 4000 449 519 600 679 71 6750 608 53,00 45
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Appen. Fig. 23. Mean maximum daily soil temperature
(°F) for each week at 36 inches for Twin Falls,
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Appen. Fig. 24. Mean minimum daily soil temperature
(°F) for each week at 36 inches for Twin Falls.

Appendix Table 24. Mean minimum daily soil temperature (°F) at 36 inches for Twin Falls.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1963 372 3792
1964 a2y 309 300 37.8 467 523 625 682 614 542 459 IB8 46.8
1965 356 353 358 473 3 el 67 69.8 644 588 532 444 533
1966 39.7 377 386 460 544 612 689 710 683 616 542 474 542
1967 423 420 433 462 51.0 60.5 69.1 72.8 71.1 63.9 552  46.1 55.4
1968 41.0 403 439 470 535 600 67.1 67.8 65.0 59.2 522 459 536
1969 41.4 395 39.5 466 543 633 655 697 672 600 524 449 538
1970 412 410 424 46 495 @ 596 680 722 682 603 523 462 539
1971 408 400 40.2 446 515 588 654 696 657 585  50.1 439 525
1972 41.3 530 456 484
1973 41.8 399 40.6 448 52.1 620 68.7 707 678 613 540 469 543
1974 418 399 408 452 538 62.1 TS SN 695 626 550 476 554
1975 423 40.1 409 426 475 552 682 744 705 64.1 549 484 542
Ave. 40.1 387 40.0 447 515 596 674 709 6712 604 527 449
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Appendix Table 25. Mean maximum daily soil temperature (°F) at 4 inches for Rupert.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1967 429 498 543 7131 B804 954 952 826 615 490 313
1968 307 A% SXT T60R 747 BET 944 90, TS V6360 452 3380 6156
1969 333 321 421 667 839 824 815 835 73 M1 44 355 283
1970 347 407 446 506 684 767 749 790 638 537 428 352 5579
1971 329 W2, A2 A9 61y 123 B4 8%l o IR ST dle 33Fe 9o
1972 25 358 SI1 582 7411 854 9Ll B9 773 340 325 469 619
1973 609 804 869 945 924 779 651 440 359
1974 351 382 477 599 696 830 894 865 804 628 459 348 61.2
1975 325 332 423 476 618 789 908 8011 793 6l.1 465 383 579
Ave. 332 366 467 57.1 727 814 878 856 758 607 448 350
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Appen. Fig. 25. Mean maximum daily soil temperature

(°F) for each week at 4 inches for Rupert.
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Appen. Fig. 26. Mean minimum daily soil temperature
(°F) for each week at 4 inches for Rupert.

Appendix Table 26. Mean minimum daily soil temperature (°F) at 4 inches for Rupert.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1967 356 40.7 431 576 648 774 779 67.7 500 393 293
1968 27.5° 333 387 421 548 635 696 612 566 459 376 32E 4
1969 325  3L7 35F 462 595 625 684 0.7 633 482 395 345, 494
1970 328 358 383 416 508 621 692 682 571 477 39.1 341 484
1971 08 339 355 429 550 631 69.0 70.7 568 476 376 333 48.0
1972 324 333 40.1 444 569 647 690 676 556 330 314 361 488
1973 446 585 654 689 686 589 494 385 336
1974 338 338 372 452 S8B 696 738 720 67.1 537 408 341 518
1975 321 327 3710 43 S02 651 7.1 672 645 515 390 346 495
Ave. 319" 334 376 434 559 HM6 713 93 609 492 38E 334




Appendix Table 27. Mean maximum daily soil temperature (°F) at 4 inches for Aberdeen.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1964 840 798 683 57.1 370 - 3.3

1965 297 305 360 493 583 710. 782 764 619 570 435 294 518
1966 292 289 365 929 655 130 828 796 706 550 420 318 542
1967 294 327 413 466 618 690 836 830 722 568 449 278 543

1968 2717 354 498 567 676 793 893 771 739 593 405  30.7 57.3
1969 307 297 386 625 763 7208 S8E% 834 722 524 3898 313 56.0
1970 31.8 360 404 44.] 5935 728 196 796 642 SL 392 .326 5255
1971 297 338 355 495 630 T2 818 829 655 S083 36T 299 ' 527

1972 290 306 439 527 658 Y60 BlS 8l 678 - 55] 397 310 546
1973 304 299 386 504 663 V52 826 8l6 (671 55.3 390 320 543
1974 30.1 3Ll 40.0 499 645 780 832 792 720 565 412 318 54.9
1975 29.1 29.8 369 442 596 T2 9LS 855 180 579 319 336 556

Ave. 297 317 398 508 644 743 833 808 695 553 402 3LO
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Appen. Fig. 27. Mean maximum daily soil temperature Appen. Fig. 28. Mean minimum daily soil temperature
(°F) for each week at 4 inches for Aberdeen. (°F) for each week at 4 inches for Aberdeen.

Appendix Table 28. Mean minimum daily soil temperature (°F) at 4 inches for Aberdeen.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1964 689 668 562 475 343 296

1965 296 302 321 413 479 582 66.2 64.8 524 472 394 289 449
1966 288 286 320 426 531 61.6 70.1 68.2 600 454 37.1 30.9  46.7
1967 290 313 35.1 386 503 582 08 71.7 624 468 33.1 247  46.2

1968 23.0 286 320 36.1 465 56.6 653 574  50.2  39.7 315 28.5 413
1969 29.2 271 29.5  38.5 53,7 5960 6 704 619 445 350 309 458
1970 30.8 330 354 379 497 606 676 689 544 440 353 312« 457
1971 215 3150 3T 402 Sk 593 680 F1.2 539 433 336 286  45.1

1972 26.8 285 36,0 402 526 622 673 685 57.1 47.0 357 296 46.0
1973 299 296  33.1 394 523 613 690 684 558 463 362 31.3  46.2
1974 292 308 353 413 923 6dl T 668 605 482 368 311 47.3
1975 28.1 284  33.1 370 452 563 695 6220 565 443 32.1 304 439

Ave. 284 298 332 394 504 598 685 67.1 66.8 453 350 296
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Appendix Table 29. Mean maximum daily soil temperature (°F) at 4 inches for Idaho Falls.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1964 51,5 394 335
1965 322 325 3L5 469 558 653 133 N2 SR80 510 432 310 492
1966 308 305 346 434 590 745 73.8 70.0
1967 503 649 670 837 837 745 608
1968 625 724 826 737 676 352 292
1969 307 293 323 516 J18 71.7 818 805 697 491 379 298 529
1970 298 315 331 43 635 T74.1 804 80.6 65.1 488 365 315 517
1971 29.7 306 342 48.1 649 756 82.1 849 666 487 318 315 526
1972 30 310 437 832 63 723 813 797 61.0 410 297
1973 200 300 316 504 665 69.1 80.1 5.5 5§13
1974 323 494 595 743 788 739 61.7 31.0
1975 31.0 310 314 36.1 50.5
Ave. 306 308 338 477 639 694 B0.7 788 669 50.7 374 307
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Appen. Fig. 30. Mean minimum daily soil temperature Appen. Fig. 29. Mean maximum daily soil temperature

(°F) for each week at 4 inches for Idaho Falls.

Appendix Table 30. Mean minimum daily soil temperature (°F) at 4 inches for Idaho Falls.

(°F) for each week at 4 inches for Idaho Falls.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1964 459 364 327
1965 320 320 3114 412 475 57.0 64.1 62.6: 52 45.5 39.2 304 445
1966 30.2  30.0 31.6 342 410 63.7 64.0 550
1967 425 545  59.1 726 724 653 51.7
1968 464 550 614 577 514 322 274
1969 266 269 296 367 530 556 608 602 527 366 294 265 41.2
1970 29.1 29.6 3.2 346 467 578 634 626 470 388  33.1 315 422
1971 290 299 309 358 467 566 61.7 669 486  38.5 310 315 424
1972 31,0 31.0 347 394 482 57.1 61.7 61.7 497 337 296
1973 30.0 300 31.2 370 488 538 63.7 46.5 428
1974 313 379 49 585 606 60.5 556 420 30.8
1975 L0 300 313 331 424
Ave. 297 300 3L5 37.2 484 552 63.1 629 520 416 330 298
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Appendix Table 31. Mean maximum daily soil temperature (°F) at 20 inches for Idaho Falls.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1964 56.7 48.7 434
1965 40.3 403 390 444 526 638 692 70.1 62.7 562 499 422 524
1966 396 39.0 384 408 490 70.5 73.5 700
1967 448 557 » 634 77.0. 782 721 62.2
Ave. 40.1 40.1 38.9 44 540 636 727, AT 67 577 493 427
Appendix Table 32. Mean minimum daily soil temperature (°F) at 20 inches for Idaho Falls.
Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1964 56.6  48.1 43.2
1965 40.0 400 389 435 520 623 684 684 618 558 494. 422 513
1966 394 390 380 396 410 66.0 650 650
1967 44.5 554" we30F 66 RO 718 61.5
Ave. 399 399 388 435 340 627 T T2Y 1664 57.3 48.7 426
Appendix Table 33. Mean maximum daily soil temperature (°F) at 3 inches for King Hill.
Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1964 v 734 780 92.1 92.1
1965 705  8LiZ. 945 9172
1966 826 B89.8B 969 964
1967 56.5 72.1 79.1 92.7 96.6
1968 59.3 76.1 88.6 964 96.2
1969 68.0 60.0 880 927 BBYI
1970
1971 67:7 . ‘822 87 952 938
1972 62.3 779 846 848
1973 61,0 724 722 783 9550
1974 67.1 8.2 905 94.1 95.1
1975 584 793 863 1009 90.6
Ave. 619 751 842 923 933
Appendix Table 34. Mean minimum daily soil temperature (°F) at 3 inches for King Hill.
Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.
1964 38.5 516 58.0 673 68.8
1965 498 598 698 67.2
1966 Sl 822 613 70.6
1967 380 534 619 742 76.1
1968 42.0 544 624 721 76.0
1969 443 543 616 656 624
1970
1971 446 540 598 658 74.0
1972 426 527 624 636
1973 41.2 543 594 669 74,1
1974 431 5237 6l 750 740
1975 40.8 552 650 751 68.5
Ave. 41.7 534 618 692 709
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Appendix Table 35. Mean maximum daily soil temperature (°F) at 4 inches for Rigby.

Month

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.

1966 311

1967 308 31.2 387 504 632 704 796 764 644 488 379 320 522
1968 320 328 425 524 620 724 792 688 644 476 382 337 534
1969 323 310 415 539 714 71.0 803 824 698 584 378 300  60.7

1970 320, 360 423  48. 61.8 70.4 570 498 38.7 37.5

1971 335 33.0  40.1 49.0 60.6 47.0
1972

1973 65.1 55.6

1974 538 674 71.1 548

1975 77.0 534

Ave. 31.6: 3EB 408 514 649 713 797 753 667 519 38.1 32.0

Appendix Table 36. Mean minimum daily soil temperature (°F) at 4 inches for Rigby.

Month
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ave.

1966 30.8

1967 308 311 347 393 495 512 636 620 549 228 355 20 46
1968 320 32 366 " 4l 493 OTR 633 S8 5%1 41.7 362 337 454

1969 320 310 351 425 555 630 641 524 456 320 270 489
1970 302 310 330 369 482  55.1 474 448 333 345
1971 330 330 336 402 482 39.1
1972

1973 496 402

1974 435 500 487 415

1975 397 39.1

Ave. 34y 3150 352 408 504 571 63.3 61.3 502 416 349 314
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Appen. Fig. 31. Mean daily soil temperature (°F) for Appen. Fig. 32. Mean daily soil temperature (°F) for
each week at 4 inches for Malheur. each week at 4 inches for Caldwell.
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Appen. Fig. 33. Mean daily soil temperature (°F) for
each week at 4 inches for Kuna.
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Appen. Fig. 35. Mean daily soil temperature (°F) for
each week at 3 inches for Buhl.
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Appen. Fig. 37. Mean daily soil temperature (°F) for
each week at 2 inches for Twin Falls.
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Appen. Fig. 34. Mean daily soil temperature (°F) for
each week at 8 inches for Kuna.

10

g
8
8
e R
£
38
i 2 { 1]
A~ ]
.-" )’.{, r
#. "'"‘: 7 };’
A7 Lig-i
o] .
b
& \/

& T AR R PSS I A S SR ® R e

Appen. Fig. 36. Mean daily soil temperature (°F) for
each week at 3 inches for Castleford.
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Appen. Fig. 38. Mean daily soil temperature (°F) for
each week at 4 inches for Twin Falls.
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Appen. Fig. 39. Mean daily soil temperature (°F) for Appen. Fig. 40. Mean daily soil temperature (°F) for
each week at 8 inches for Twin Falls. each week at 20 inches for Twin Falls.
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Appen. Fig. 41. Mean daily soil temperature (°F) for Appen. Fig. 42. Mean daily soil temperature (°F) for
each week at 36 inches for Twin Falls, each week at 4 inches for Rupert.
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Appen. Fig. 43. Mean daily soil temperature (°F) for Appen. Fig. 44. Mean daily soil temperature (°F) for
each week at 4 inches for Aberdeen. each week at 4 inches for Idaho Falls.
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Teaching ... Research ... Service ... thisisthe three-fold charge
of the College of Agriculture at your state Land-Grant institution, the University
of Idaho. To fulfill this charge, the College extends its faculty and resources to
all parts of the state.

Service ... The Cooperative Extension Service has offices in 42 of Idaho’s 44
counties under the leadership of men and women specially trained to work with
agriculture, home economics and youth. The educational programs of these
College of Agriculture faculty members are supported cooperatively by county,
state and federal funding.

Research ... Agricultural Research scientists are located at the campus in
Moscow, at Research and Extension Centers near Aberdeen, Caldwell, Parma,
Tetonia and Twin Falls and at the U. S. Sheep Experiment Station, Dubois and
the USDA/ARS Soil and Water Laboratory at Kimberly. Their work includes
research on every major agricultural program in Idaho and on economic activi-
ties that apply to the state as a whole.

Teaching ... Centers of College of Agriculture teaching are the University
classrooms and laboratories where agriculture students can earn bachelor of
science degrees in any of 20 major fields, or work for master‘s and Ph.D. degrees
in their specialties. And beyond these are the variety of workshops and training
sessions developed throughout the state for adults and youth by College of Agri-
culture faculty.
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