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TABLE 6.9. Mean £ Crop Coefficients, K., for Normai Irrigation and Precipitation Conditians, for Use with Alfalfa Refersnce £, £,

(after Wright, 1981%)

Mean ET Crop Cosfficients. X,

PCT, time from planting to effective cover (%}
36 40 50 60 70

Crop i 10 20 80 90 100

Soring grain® 0.20 0.20 0.21 0.26 039 0.55 066 0.78 0.92 100 1.00
Peas 0.20 0.20 0.21 0.26 0.36 0.43 0.51 0.62 0.73 0.85 0.93
Sugar beets 0.20 0.20 0.21 0.22 0.24 027 0.33 0.45 0.60 0.80 1.00
Potatoes 0.20 0.20 0.20 0.22 0.3 0.41 0.51 0.62 0.70 0.76 0.78
Corn 0.20 0.20 0.20 0.20 0.23 0.32 0.42 0.55 0.70 0.85 0.95
Beans 0.20 0.20 0.20 0.26 0.35 0.45 0.55 0.66 0.80 0.90 0.95
Winter wheat 0.30 0.30 0.30 0.50 9.75 0.90 0.98 1.00 1.00 1,00 1.00

J7, days aiter effective cover

o 10 20 30 40 a0 60 70 80 90 100

Spring grain® 1.00 1.00 1,00 1.00 0.50 0.50 0.30 0.15 0.10 — —_
Peas 0.93 0.93 0.70 0.53 0.35 0.20 0.12 0.10 - - -
Sugar beets 1.00 1.00 1.00 1.00 0.98 0.94 0.89 0.85 0.80 0.75 0.71
Potatoes 0.78 0.78 0.76 0.74 0.71 0.67 0.63 0.59 0.36 0.25 0.20
Field corn 0.95 0.96 0.95 0.94 0.90 0.85 0.79 0.74 0.35 0.25 —
Sweet corn 0.95 0.94 0.93 0.90 0.85 0.75 0.58 0.40 0.20 0.10 —
deans 0.95 0.95 0.90 0.67 0.33 0.15 0.10 0.05 — - -
Winter wheat 1.00 1.00 1.00 1.00 0.95 0.55 0.25 0.15 0.10 — —

Time fram new growth or harvest 1o harvest {%)

0 10 20 30 40 80 60 i0 80 90 100

Alfalfa (1st)7 0.55 0.70 0.82 0.91 0.96 0.99 1.00 1.00 0.98 0.96 0.94

{Intermediate) 0.30 0.40 0.50 0.80 0.96 099 1.00 1.00 0.98 0.95 0.94

fLast) 0.30 (.40 0.50 0.60 0.65 0.63 0.61 0.59 0.57 0.55 0.50

Total season {days from beainning of spring growth)

o 20 40 li] 80 100 120 140 160 180 200

Alfalfa 0.45 .69 0.87 0.88 0.70 0.75 0.88 0.8 0.88 0.71 0.65

(seasonal) 0.50 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.75 0.60

‘overall seasonai mean) 0.82
Grass 0.60 0.70 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.76 0.75
[pergnniat ryegrass)
i8-15cm)

*Spring grain includes wheat and barley. _
*The value 0.2 is appropriate for retatively dry surface sail conditions from planting until significant crop development. For moderately wet

surface soil, as with preemergence irrigation(s) or some precipitation. use 0.35, and for very wet conditions use 0.50.

“1st denotes first harvest, intermediate harvests may be 1 or more depending on length of season. The (ast harvestis when crop becomes
gormant in cool weather. See text for further discussion. Cultivar used was Ranger.
iMingr changes from Wright (1981) reflect additional years of data for some crops (Wright, 1987, personal communication}.

Pzl

SINAWIAINDAY ¥ZLVM NOLLYORRI ANV NOLLYHIISNVILOd VAT

NOILVEIISNVHLOJIV AT ONINIWA LI

Erds



126 EVAPOTRANSPIRATION AND IRRIGATION WATER REQUIREMENTS

Corresponding crop development data of Table 6.7 also apply. The K,
values represent crop development and management practices where root
zone soil water does not limit crop growth and includes the effects of
average rainfall and irrigation patterns typical of the area. At Kimberly,
Idaho, light rains or showers usually occur during the spring and summer,
averaging about 20, 25, 25, 5, 13, 13, and 16 mm per month for the
April-October period, respectively. Five or more irrigations are required
throughout the season for most annual crops. The mean crop coefficients
in Table 6.9 can be used directly in Eq. 6.60 without adjustment for soil
wetness or can be used in Eq. 6.65if root zone soil water is limiting. A mean
coefficient of 0.3 early in the season represents soil evaporation from
residual winter-season soil water, spring precipitation, and preplant and
preemergence irrigations where applicable. For wetter-than-normatl soil
conditions throughout the period, a general coefficient of 0.4 is appropriate
until the crop emerges and begins rapid growth. For unusually dry
conditions, a value of 0.2 is recommended. For unusually wet conditions,
such as with daily sprinkler irrigation of a crop like potatoes, a coefficient of
0.9 should be used.

The K., values for alfaifa in Table 6.9 are for separate cuttings, as in
Table 6.6, where the season is considered to be from April 1 until October
31. A general-seasonal K_,, data set, which includes normal harvest date
effects, for southern Idaho is also presented. The second line of this data set
is a smoothed seasonal data set that averages alf three harvest effects. For
longer growing seasons with more than three harvests, the middle portion
of the time period for the second line can be extended. An overall seasonal
mean K, is also listed for alfalfa. The alfalfa K. values listed in Tables 6.6
and 6.9 are for disease-free, insect-free crops of well-watered Ranger alfalfa
harvested without windrow ‘effects or other damage to regrowth, If
regrowth of alfalfa is delayed due to irrigation system, disease, insect,
fertility, compaction, and windrow effects, then the K. values should be
reduced proportionately.

The K, values for clipped grass, as obtained with a weighing
lysimeter, are listed in the lower portion of Table 6.9 similar to the overall
alfalfa data. Basal coefficients were not listed for grass in Table 6.6 since dry
soil factors are not as applicable as for other crops.

Grass-Related Mean Crop Coefficients Developed in California

Mean daily crop coefficients, K,,,,, relating E, to E,,, for the San Joaquin
‘Valley are given in Table 6.10 (Pruitt et al., 1987a). Although the format
differs from Tables 6.6, 6.7, 6.8, and 6.9, this table provides K,,,, values for
a wide range of crops that are grown in California and similar climates. K_,,
values for other regions of California with climates ranging from cool
coastal areas to hot desert areas are presented by Pruitt et al. (1987a).

Melans

Tomato Onions Onions

Sugar

Catton  basts

Smalf
Milo grains

Corn
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'Crop coetficients are retated to £, detined as cocl-season grass £, A constant of K. = 1.0¢an be assumed for a well-managed pasture with

-otation grazing. A X, = 0.95 to 1.0 is recommended as an average between-cutting vaiue for aifatfa for all but winter months.
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