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Soil Moisture Meter

¢ Portable
e Use in all soils

* Provides instant readings

Reads total soil moisture

Promotes efficient water
scheduling

Reduces under and over
irrigations

Enhances quality and
increases yields

e Measures movement of
fertilizer concentrations

Conserving Today's Water
for Tomorrow's Use

Up to 3/4 of the world's fresh water is used in
agriculture. Shortages of fresh water mean shortages
of food. The conflict over oil resources now could
easily change to conflict over fresh water resources in
the near future. The World Resource Institute
estimates 65-70% of fresh water resources are lost to
evaporation, leaks and inefficient irrigation.

Know when plants need water and how much they
need avoids wasting water, energy and plant nutrients.
Too little moisture stresses plants, too much can wash
nutrients past the root zone. The skill or art of
irrigation scheduling is to apply only when needed

by plants.

Irrigation scheduling depends on soil and crop
characteristics. Any water used must be replaced
before soil moisture drops below a set limit. The limit
varies with crop, stage of growth, soil type and climate.

It is essential to monitor soil moisture status for
efficient irrigation scheduling. Curtailing water
delivery when the plant doesn't need it maximizes yield
and saves energy costs.

The Lincoln Irrigation Soil Moisture Meter has been
grower proven for accuracy and ease of use in irriga-
tion scheduling for over 22 years.

With one reading from the Soil Moisture Meter you
can obtain total soil moisture, total available water and
total amount of water needed to replenish the plant root
zone without waste.

Simple calculation formulas (see pages 8 & 9) will

help you obtain these critical measurements from the
meter reading. Using the evapotranspiration rates will
tell you how long available water will last before irriga-
tion is needed.

Soil Moisture Management

Controlling and knowing your soil moisture level can
be one of the most important factors for growers to
maximize a profit from a chosen crop. For example
corn growers in central Nebraska have found that by
letting the soil moisture level get below 50% during the
dry fruit stage of corn, the corn drys out better in the
field. This could mean anywhere from 3 to 7 points of
moisture less than their neighbors who did not let
their soil dry out as much. At 2.5 cents per point
drying charge, we are looking at 15 to 35 cents per
bushel. In today's market this can mean breaking even
or taking a loss.

At the University of Israel, research has been done on
the effect of watering various crops. They have
discovered that most crops consume 76% of their
moisture from 0-60 centimeters or the top 23.62
inches of soil. They also found that during the
vegetation, flowering and wet fruit stage the soil
moisture should be maintained at 50% or above field
capacity. During the dry fruit stage it can be let to dry
out to 25-35% and then filled up and let dry out again.



To become a soil moisture manager, you must
know the following factors:

* Your soil type
* Infiltration rate and holding capacity
* Chosen crops’ consumption rate

This publication will give you the ability to determine
most of the answers to these questions. Then, by
determining your own crops’ soil moisture condition
you can make a solid decision on the type of trrigation
best for your situation.

This is a guideline to soil moisture management. We
strongly suggest that you contact your local
agriculture extension agent for complete data on
frrigating your particular crop. Then, by using their
irrigating research and a Soil Moisture Meter, you are
on your way to becoming a soil moisture manager.

SOIL TEXTURE: The three sides represent base lines for
sand, silt and clay with the apices opposite representing
100 per cent of each constituent. Percentages can be
read off to give the texture name for any soil sample.

Soil Texture Class Descriptions

SAND - Soil consisting mostly of coarse and fine sand
containing so little clay that it is loose when dry and
not sticky at all when wet. When rubbed it leaves no
film on the fingers.

LOAMY SAND - Consisting mostly of sand, but with
sufficient clay to give slight plasticity and cohesion
when very moist. Leaves a slight film of fine materials
on the fingers when rubbed.

SANDY LOAM - Soil in which the sand fraction is still
quite obvious, which molds readily when sufficiently
moist, but in most cases does not stick appreciably to
the fingers. Threads do not form easily.

LOAM - Soil in which the fractions are so blended that
it molds readily when sufficiently moist, and sticks to
the fingers to some exient. It can with difficulty be
molded into threads but will not bend into a small ring.

SILTY LOAM - Soil that is moderately plastic without
being very sticky and in which the smooth, soapy feel of
the silt is the main feature.

SANDY CLAY LOAM - Soils containing sufficient clay to

be distinctly sticky when sufficiently moist, but in
which the sand fraction is still an obvious feature.

CLAY LOAM - The soll is distinctly sticky when
sufficiently moist. The presence of sand fractions can
only be detected with care.

SILTY CLAY LOAM - This contains quite subordinate
amounts of sand, but sufficient silt to confer some-
thing of a smooth, soapy feel. It is less sticky than silty
clay or clay loam.

SILT - Soil in which the smooth, soapy feel of silt is
dominant.

SANDY CLAY - The soil is plastic and sticky when
moistened sufficiently, but the sand fraction is still an
obvious feature. Clay and sand are dominant and the
intermediate grades of silt and very fine sand are less
apparent.

CLAY - The soil is plastic and sticky when moistened
sufficiently and gives a polished surface on rubbing.
When moist, the soil can be rolled into threads. It is
capable of being molded into any shape and takes
clear fingerprints.

SILTY CLAY - Soil which is composed almost entirely
of very fine material, but in which the smooth, soapy
feel of the silt fraction modifies to some extent the
stickines of the clay.



Water Delivered Per Cycle Time — Per Formula

Cycle Time
G.P.M. 24 hr. 36 hr. 48 hr. 60 hr.
450 .19 .28 .37 47
500 221 31 42 .52
550 23 .34 .46 .57
600 .25 37 .50 .62
650 .27 .40 .54 .67
700 .29 .44 .58 I3
750 31 47 .62 .78
800 .33 .50 .66 .83
850 .35 .53 71 .88
900 .37 .56 75 .93
950 .39 .59 .79 .99
1000 .42 .62 .83 1.04
1050 44 .65 .87 1.09
1100 .46 .68 91 1.14
Hr. x 60 x GPM GPM /Acre
128 ac = 27100 GPM per acre inch = Percent of acre inch delivered
20% with sprinkler irrigation
Efficiency Factor: Add - 30% with gravity irrigation
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Representative Physical Properties of Soil

Total Available Moisture *

Soil Texture Infiltration & Permeability '
Inches per Hour Inch Per Two Feet

. {.918-?2.8) (l.éég-2 ;.4)
Lo (51 - (2. 16 8.5
o e (3.32.?3.56)
S (. 10+ 59) {4.03'?2.28)
2?3 (01 1-0.20) (4.32'?;52)
o 0~ o 45 60

Note: Normal ranges are shown in parentheses.

1 Intake rates vary greatly with soil structure and structural stability, even beyond the normal ranges shown above.
2 Readily available moisture is approximately 75% of the total available moisture.
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Table 1
Field Capacities, Available Water, and Unavailable Water Table

Water
Soil Type Fiel
eld Capacity Avalilable Unavailable
S
and 1.1 in./ft. 6 in./ft. Ban.Jik
Sandy Loam 1.9 in./ft. 1.4 in./ft. 5 1n./ft.
Ié?lam 2.8 in./ft. 1.9 in./ft. 9 in./ft.
o t L::m 3.2 in./ft. 2.2 in./ft. 1.0 in. /ft.
a am
ol y 3.7 in./ft. 1.8 in./ft. 1.9 in./ft.
a
y 3.9 in./ft. 1.1 in./ft. 2.8 in./ft.
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Calculation I Calculation 2
How To Find The Total Moisture How To Find The Actual Total Available
Content Of Your Soil Moisture Content Of Your Soil
. Fleld capacity (Table 1) ................ In./Ft. 1. Unvailable Moisture (Table 1) ...... In./Ft.
x x
. Maximum root depth of crop ....... Ft. 2. Maximum root depth of crop ....... Ft.
. Maximum water holding capacity 3. Total unavailable water ............... Inches
for your root zZone ...........ccccevueenen Inches
v fich of that um water 4. Result of line 6 - calculation 1..... Inches
is actually in your soil? -
. Take the result of number 3 above Inches 5. Result of line 3 above .................. Inches
x -
. Lincoln Meter Reading x .10 = ..... 6. Total available water for
B The crop root ZONe ..........c.oeeeeunenn Inches
. Amount of water presently
in the root ZoNe ........ccocciiniiiianenens Inches




Calculation 3

How Much Water Would It Take To
Replenish The Root Zone?

1. Result of Line 3 - calculation 1 .... Inches
2. Result of Line 6 - calculation 1 . .. Inches

3. Total amount of water

that can be applied to replenish
the root zone, without waste........ Inches

Calculation 4

How Long Will The Available Moisture Last
Before Irrigation Is Needed?

1. Result of Line 6 - calculation 2 .... = Inches

2. Evapotranspiration rate
for your crops..................... seeea __In./day

3. Maximum days before irrigation

ismeeded..............coooiiiiiniiniinnn, Days*

Note: If you wait for the maximum days to expire, you

will be at permanent wilting point, and crop
damage will occur

Western United States (after Woodward) Total Consumptive Use and Peak Daily Use

Southern Coastal (Fog Belt) (1) South Paclfic Coastal Interlor and North Coastal (2)

300 Days Plus | 250-300 Days 250-300 Days 210-250 Days 180-210 Days | 150-180 Days

Season Dally | Season Daily | Season Daily | Season Dally Season Dally | Season Daily
CROPS use use use use use use use use use use use use

in. in./d in. in./d in. in./d in. in./d in. in./d in. in./d

Alfalfa 36.0 .20 30. iy ] 37. 27 32. 22 26. .20 22, .18
Pasture 33.5 .20 28. .17 33. 27 30. 22 24. .20 20. .18
Grain-small 16.0 .18 14. .16 17. .22 14.5 .20 12. .20 10. .18
Beets-sugar 29.0 .20 25. .18 30. 27 26. .22
Beans-field 12.0 .18 10. .16 13. 22 11. .18
Corn-field 19. .25 16. 22 14. .20
Potatoes 24. .20 20. .18
Peas-green 10.0 .18 8. .16 11. .20 9. .18 8. .16 7 .16
Legume seed 25.0 .20 22. .18 26. .25 22, .22 20. .20 18. .18
Tomatoes 18.0 .16 15. .16 19. .20 16. .18 13; .16 11 .16
Vegetable seed 16.0 .16 14. .16 18. .18 16. .18 14. .16 12. .16
Beans-pole 18. .20 16. .20 14. .18 12. .16
Corn-sweet 16.0 .18 14. .16 16. .20 14. .18 12. .18 11 .16
Aﬁples 24. .20 22. .20 20. .18 18. .18
Cherries 24. .20 22. .20
Peaches 24, .20 22. .20
Prunes 22. .20 20. .20
Apricots 22. .20 20. .20
Oranges 20.0 .16 18. .16 22. .18
Avocados 18.0 .16
Walnuts 22.0 .20 18. .18 24. .25 22. 22 20. .20
Strawberries 22.0 .20 18. .18 23. .25 18. 22 16. .20 14. .18
Lettuce 4.0 .16 4. .16 6. .18 5. .18
Mint 23. .24 21. .22 19. .20 17. .18
Hops 20. 22 20. .20

10




Western United States Total Consumptive Use and Peak Daily Use (continued)

Central Valley - California & Valleys East Side of Cascade Mountains (3)
250-300 Days | 210-250 Days | 180-210 Days | 150-180 Days | 120-150 Days | 90-120 Days
Season Dally | Season Dally | Season Dally | Season Dalily Season Dally | Season Dalily
CROPS use use use  use use  use use  use use use use use
in. in./d in. in./d in. in./d in. in./d in. in./d in. in./d
Alfalfa 40. .30 34. .28 30. 25 26. .22 20. .20 14. .18
Pasture 36. .30 30. .28 28. .25 24. .22 18. .20 13. .18
Grain-small 18. 22 16. 22 15. .20 14. .18 13. .18 12. .16
Beets-sugar 33. .30 28. .25 24. 22 20. .20 18 .18
Beans-field 17. 22 13. .20 13. .20 12. .18 12 .18
Cormn-field 26. .35 22. .32 22. .30 20. .25 18. 22 17. .20
Potatoes-summer 12. .16
Polatoes-fall 19. .25 18. .22 18. .20 17. .18 16. .16
Peas-ﬁ;‘:cn 8. .18 8 .18 T .18 V i .16 6. 15
Peas-Field 10. .18 9. .18 9. .18 8. .16 8. B L
Tomatoes 20. .20 18. .18 18. .18 17. o |7 A 16. .16
Cotton 26. .30 22. .28
Grain-sorghum 15. .20 13. .18 12. 17 10. .16 9. .15 8. .15
Agplcs 26. .20 23. .20 21. .18
Cherries 24. .20 21. .20 19. .18
Peaches 22. .22 22. .20 20. .20 18. .18
Apricots 20. .22 17. .20 15. .20
Oranges 28. .18
Strawberries 24. .20 20. .20 18. .18
Lettuce-winter 4. .20
Mint 20. 22 18. .20
Hops 18. .20 16. .18
Grapes 30. .25 25. b i 22. .20
Walnuts 24. .25 20. .20
Almonds 22. .25 20. .22
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Shallow Desp Shallow Deep Shallow Deap
Instru- Instru- For Extra Instru- Instru- For Extra Instru- instru- For Extra
ment ment Depth, Sat men maent Depth, Sat ment mant Depth, Set
CROP (Iinchas) (Inches) at(inches) CROP (Inches) (inches) at(Inches) CROP (inches) ([inches) at(Inches)
Alfalfa 18-24 36-48 60-70 Corn (sweet) 12 30 Permanent
Almond 24 48 72 Corn (field) 18 36 Pasture 8-15 24-30
Apples 20 40 60 Cotton 18 36 48 Peas 18 36
Apricots 24 48 72 Cranberries 18 36 Peaches 18 36 60
Artichokes 18 36 Cucumbers 18 36 Pears 18 36 48
Asparagus 18-24 36-48 Date palm 24 48 60 Peppers 15 30
Avocados 10 24 36 Egg Plant 12 24 Pineapple 15 30
Bananas 12 24 Figs 18 36 Pistachio Nuts 24 48 60
Beans (bush) 10 18 Garlic 12 24 Potatoes (lrish) 8-10 18
Beans (Lima) 18 36 Grain & Flax 18 36 Potatoes (Sweel) 18 36
Beans (Pole) 18 36 Grapes 24 48 60 Plums 24 48 72
Bests (sugar) 18 36 Hops 24 48 60 Prunes 24 48 72
Beets (table) 12-18 24-36 Kiwi 18 36 48 Pumpkin 18 36 48
Blueberries 12 24 Ladino Clover 10 20 Radishes 12
Broccoli 12 20 Lettuce 12 Raspberries 18 36
Cabbage 12 20 Macadamias 12 24 36 Sorghum 18 36
Canaigre 18 36 48 Maize 18 36 Soy Beans 18 36 60
Cantaloupe 18 36 Melons 18 36 Spinach 12 24
Carnations 12 (Placed 4-6) Milo 24 48 Squash (Summer) 15 30
Carrots 10 20 Mint 12 24 Strawberries 6 18
Cauliflower 10 20 Mums 12 (Placed 4-6") Sudan Grass 18-24 36-48
Celery 10 20 Mustard 18 36 Sugar Cane 18 36
Chard 12 24 Okra 18 36 Sunflowers 24 48 60
Cherries 24 48 60-72 Olives 24 48 60 Tobacco 8-15 30
Citrus, orange, lem- Onions 12 Tomatoes 18 36
ons, grapefruit 18 36 Papaya 12 24 Turnips 18 36
Coffee 18-24 3648 Parsnips 18 36 Walnuts 24 48 72
Pecans 18 36 48 Watermelon 18 36 48




Optimal pre-irrigation soil water tensions (from Taylor)

Crop Tension (cbr.) Reference
Celery 20 - 30 Marsh
Melon 35-40 Marsh
Lettuce 40 - 60 Marsh
Strawberry 20- 30 Marsh
Cabbage 60-70 Wittum
Cauliflower 60 - 70 Pew
Early broccoli 45 . 55 Pew
Late broccoli 60 -70 Pew
Carrot 55 -65 Pew
Green onions 45 - 65 Pew
Dry onions 65 - 65 Pew
Potatoes 30-50 Taylor
Sweet corn 50 - 100 Taylor
Lemons 40 Marsh
Oranges 20 - 100 Stolzy
Deciduous fruit 50 - 80 Marsh
Grapes 40 - 100 Marsh
Avocado 50 Richards

Notes







