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HOW DO FORAGE MIXTURES 
RESPOND TO DECREASING 
IRRIGATION? 

Management decisions play an important role in the yield and 
species composition of perennial forage mixtures.  

While the yield response of forage crops to drought is 
understood, the effect of water stress on the species 
composition of forage mixtures has not been well studied.  

TWO FORAGE MIXTURES WERE 
PLANTED & WATERED WITH A LINE 
SOURCE IRRIGATION SYSTEM 

• This study was conducted on Central Point Sandy Loam soil. 
The site’s climate is warm-summer Mediterranean, and mean 
annual precipitation is 18 inches. 

• A six-species mixture: tall fescue, orchardgrass, birdsfoot 
trefoil, white clover, red clover, and plantain, and a two-species 
mixture: tall fescue and birdsfoot trefoil were planted in 
replicated plots in November 2019 (n = 4).  

• Plots were clipped on April 20, 2020 to control weeds. 

• Irrigation was supplied with a line-source irrigation system 
designed to apply a linearly-deceasing quantity of water with 
increasing distance from the sprinklers. 

• Irrigation from June 1 to September 24 totaled 25, 16, 8, and 0 
inches for treatments replacing 100, 66, 33, and 0% of 
estimated crop evapotranspiration, respectively, based on the 
AgriMet station at the site. Precipitation over that period 
totaled 0.71 inches.  

• Two 0.1 m2 quadrants were harvested from each plot on July 
23 and September 30, 2020. Planted species were separated. 
Non-planted species were grouped and considered weeds.  

• Results shown represent the cumulative yield and relative 
species composition based on the two harvests in 2020.

YIELD DECLINED WITH 
DECREASED IRRIGATION 

The yield of both mixtures declined linearly with reduced 
irrigation application, and this is the expected response 
which has been documented in many other line-source 
irrigation experiments with perennial forages. 

The yield of the six-species mixture was greater than the 
two-species mixture for the 100% irrigation treatment.

SPECIES PROPORTIONS SHIFTED WITH 
IRRIGATION RATE 

Planted species did not compete successfully against weeds at low irrigation 
treatments because the planted species are adapted to moist conditions. 

The yields of red clover in the six-species mixture and birdsfoot trefoil in the 
two-species mixture were most responsive to changes in irrigation rate.   

The increased yield in the six species mixture under full irrigation is likely a 
response to the addition of red clover rather than a ‘diversity effect’.

UAV IMAGES REINFORCE THE 
YIELD RESPONSE TO 
IRRIGATION 

On September 28, 2020, multispectral images were 
collected of the study with a UAV-based sensor. The true 
color image, above, shows the pattern of greenness 
diminishing in correspondence with decreasing irrigation 
application. The thermal infrared image, below, shows the 
expected pattern of a cooler plant canopy in the well water 
area of the plots.

This line-source irrigation system applies a decreasing volume of water as the distance from the sprinkler line increases.
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