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GREENHOUSE PRODUCTIVITY AND WATER USE EFFICIENCY OF SELECTED DESERT SHRUBS AND GRASSES UNDER FOUR SOIL-MOISTURE LEVELS

The quantity of water a plant uses to produce a gram of dry matter is usually considered its water requirement. This ratio, however, varies among species grown under the same conditions and may also vary within the same species under different environments. Many factors of the environment affect the water requirements of plants such as moisture tension, evaporation rates, humidity, solar radiation and wind. Usu​ally total amounts of water used increase with increased soil moisture. Nearly all studies show that water transpired per unit of dry matter production is high when the moisture content of the soil approaches field capacity or permanent wilting.

A recent study on moisture efficiency of grasses and shrubs was reported by Don D. Dwyer, et al. in a New Mexico State University Agricultural

Bulletin 570. These data are summarized for your ready reference. Details may be obtained by securing the bulletin.

“Water use, shoot and root production and root-shoot ratios for four shrub and four grass species were measured under four soil-moisture regimes... The amount of water used to produce a gram of air dry vegetative material was measured and termed ‘water-use efficiency

“Fourwing saltbush was the most efficient of the shrubs studied in its use of water... Bush muhly was the most efficient of the grasses studied. The least efficient species for total production were creo​sotebush and mesa dropseed...

“The greatest production for all shrub and grass species occurred at the field capacity.. .and the lowest production occurred at one-third of field capacity for the shrubs and at one-fourth of field capacity for the grasses...

“Under severe moisture stress plants used more water and produced less dry matter...

“The total amount of water used per gram of dry matter per gram of dry matter produced was least for all species of shrubs and grasses when maintained at one-third of field capacity and greatest when maintained at field capacity. Plants were inefficient in water use when soil moisture was restricted to one-fourth of field capacity.

“Shrubs were more than four times less efficient in water use than grasses. When soil was maintained at field capacity, shrubs used 4,644 gm of water per gram of shoot produced, and grasses used 1,066 gm. At ¼ of field capacity, these figures were 4,102 bm. For shrubs and 1,005 gm for grasses.

The following tables were abstracted from the bulletin.

Grams of water used per gram of shoot produced

 for four shrubs at four soil-moisture levels.

Soil-moisture level
Creosotebush 
Mesquite


Broom snakeweed 
Fourwing saltbush

Field capacity
4269
6448
5954
1904

½ field capacity
4244
3385
3041
1571

1/3 field capacity
2455
3090
2578
1544

¼ field capacity
5971
4751
3741
1946

Grams of water used per gram of total and shoots produced

 for four grass species maintained at four soil-moisture levels.

Soil-moisture level
Black grama
Mesa dropseed
Tabosa grass
Bush muhly

Field capacity
1141
1030
1126
968

½ field capacity
940
973
953
924

1/3 field capacity
836
890
916
800

¼ field capacity
1013
1015
1017
979

These research data can be used while working with ranchers on brush control programs, range seeding and watershed management.
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