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(d) Rooting depth and moisture
extraction patterns

The soil is a storehouse for plant nutrients, an environ-
ment for biological activity, an anchorage for plants,
and a reservoir for water to sustain plant growth. The
amount of water a soil can hold available for plant use
is determined by its physical properties. It also deter-
mines the frequency of irrigation and the capacity of
the irrigation system needed to ensure continuous
crop growth and development.

The type of root system a plant has is fixed by genetic
factors. Some plants have tap roots that penetrate
deeply into the soil, while others develop many shal-
low lateral roots. The depth of the soil reservoir that
holds water available to a plant is determined by that
plant’s rooting characteristics and soil characteristics
including compaction layers and water management.
The distribution of the plant roots determines its
moisture extraction pattern. Figure 3–1 shows typical
root distribution for several field and vegetable crops.
Typical rooting depths for various crops grown on a
deep, well drained soil with good water and soil man-
agement are listed in table 3–4.

For annual crops, rooting depths vary by stage of
growth and should be considered in determining the
amount of water to be replaced each irrigation. All
plants have very shallow roots early in their develop-
ment period; therefore, only light and frequent irriga-
tions are needed. Because roots will not grow into a
dry soil, soil moisture outside the actual root develop-
ment area is needed for the plant to develop a full root
system in the soil profile. Excess moisture in this area
will also limit root development.

For most plants, the concentration of moisture absorb-
ing roots is greatest in the upper part of the root zone
(usually in the top quarter). Extraction is most rapid in
the zone of greatest root concentration and where the
most favorable conditions of aeration, biological
activity, temperature, and nutrient availability occur.
Water also evaporates from the upper few inches of
the soil; therefore, water is diminished most rapidly
from the upper part of the soil. This creates a high soil-
water potential gradient.

Table 3–4 Depths to which the roots of mature crops
will extract available soil water from a deep,
uniform, well drained soil under average
unrestricted conditions (depths shown are
for 80% of the roots)

Crop Depth Crop Depth
(ft) (ft)

Alfalfa 5 Peas 2 - 3
Asparagus 5 Peppers 1 - 2
Bananas 5 Potatoes, Irish 2 - 3
Beans, dry 2 - 3 Potatoes, sweet 2 - 3
Beans, green 2 - 3 Pumpkins 3 - 4
Beets, table 2 - 3 Radishes 1
Broccoli 2 Safflower 4
Berries, blue 4 - 5 Sorghum 4
Berries, cane 4 - 5 Spinach 1 - 2
Brussel sprouts 2 Squash 3 - 4
Cabbage 2 Strawberries 1 - 2
Cantaloupes 3 Sudan grass 3 - 4
Carrots 2 Sugar beets 4 - 5
Cauliflower 2 Sugarcane 4 - 5
Celery 1 - 2 Sunflower 4 - 5
Chard 1 - 2 Tobacco 3 - 4
Clover, Ladino 2 - 3 Tomato 3
Cranberries 1 Turnips 2 - 3
Corn, sweet 2 - 3 Watermelon 3 - 4
Corn, grain 3 - 4 Wheat 4
Corn seed 3 - 4
Corn, silage 3 - 4
Cotton 4 - 5 Trees

Cucumber 1 - 2 Fruit 4 - 5
Eggplant 2 Citrus 3 - 4
Garlic 1 - 2 Nut 4 - 5
Grains & flax 3 - 4
Grapes 5 Shrubs & misc. trees

Grass pasture/hay 2 - 4 for windbreaks

Grass seed 3 - 4 < 10 ft tall 2 – 3+
Lettuce 1 - 2 10 – 25 ft tall 3 – 4+
Melons 2 - 3 > 25 ft tall 5+
Milo 2 - 4
Mustard 2 Other

Onions 1 - 2 Turf (sod & lawn) 1 - 2
Parsnips 2 - 3 Nursery stock 1 - 3
Peanuts 2 - 3 Nursery stock pots












































































