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HOW DOES HARVEST FREQUENCY 
AFFECT YIELD & SWARD DENSITY? 

The effects of harvest frequency on yield and quality of cool-season 

perennial forages have been well studied, but the self-thinning 

response of forage grasses has not been well documented. 

PLOTS OF ORCHARDGRASS WERE 
HARVESTED 0, 1, 2, OR 4 TIMES 

• This study was conducted on Central Point Sandy Loam soil in the 

Rogue River Valley of Oregon. 

• Orchardgrass var. ‘Olathe’ was broadcast (28 kg ha-1) into a prepared 

seedbed in September 2018.  In March 2019, the area was fertilized 

with 55 kg nitrogen ha-1 and divided into plots. 

• Plots were assigned one of four harvest frequency treatments 

arranged in a randomized complete block design (n = 5).  The 

treatments were no harvest (0H), one harvest (1H), two harvests 

(2H), and four harvests (4H).  

• Irrigation water was applied with sprinklers to meet evaporative 

demand, and 22 kg ha-1 nitrogen was applied to all plots following 

harvest of any of the treatments. 

• On 9 October 2019, tillers were destructively sampled from a 0.1m2 

quadrat per plot. Living orchardgrass was separated from senescent 

tissue, and orchardgrass tillers were counted, dried, and weighed.  

• Log10 tiller weight and log10 tiller density were plotted and compared 

to an arbitrarily-placed line with slope -3/2 following Hernandez 

Garay et al. 1999. The distance each treatment fell from the line 

slope -3/2 was calculated. An apparent size/density compensation 

line was determined by major axis regression. 

Treatment
OG mass  

(g m-2)

Tiller density  

(tiller m-2)

Tiller weight 

(g tiller-1)
L:S ratio

 0H 765a 1094b 0.74a 0.86b

1H 793a 1534b 0.52a 1.30b

2H 601ab 2376a 0.25b 2.38a

4H 397b 2546a 0.15b 2.44a

p-value 0.006 < 0.001 < 0.001 < 0.001

Table 2: Orchardgrass mass (OG mass), tiller density, tiller weight, and 

living:senescent ratio (L:S ratio) collected during final sampling

2H 0H 4H

2H 1H

2H0H1H4H

0H 4H 2H 1H

0H 4H

1H 0H 2H 4H

Treatment Harvest Dates Sampling

 0H - - - - 9 Oct

1H - 25 Jun - - 9 Oct

2H 13 May - 26 Jul - 9 Oct

4H 13 May 25 Jun 26 Jul 25 Aug 9 Oct

Table 1: Treatment harvest dates

HARVEST FREQUENCIES CAUSED 
THE SWARDS TO COMPENSATE 
TILLER SIZE FOR TILLER DENSITY 
OVER A SINGLE SEASON 

• Cumulative yield was 543 g m-2 for H0 (p < 0.001) while the other 

treatments did not differ with an average cumulative yield of 1086 g 

m-2.  

• Orchardgrass mass at final sampling was lower for 4H than 0H or 1H 

but did not differ from 2H.  Tiller density and living:senescent ratio 

increased resulting the more frequent harvest treatments, while tiller 

weight was reduced. 

• The slope of the apparent size/density compensation line for these 

treatments was -1.76 (p < 0.001; R2 = 0.79). 

• When plotted in a loglog space, treatments fell different distances 

from an arbitrarily placed -3/2 line with distances for 0H, 1H, 2H, 

and 4H being 0.109, 0.063, 0.071, and 0.168, respectively (Figure 1).

Rows with different letters within a column differ significant (p < .05; n = 5)
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Figure 1: Tiller weight (living + senescent) and tiller density as 

affected by harvest frequency. The line is an arbitrarily-placed 

size/density compensation line with slope -3/2

SWARDS THINNED ALONG A 
LINE WITH SLOPE -3/2 

With less frequent harvest, swards became dominated by fewer 

but larger tillers while frequent harvest increased or maintained 

tiller number and prevented large tillers from shading smaller 

ones. While this phenomenon is expected, it has not, to my 

knowledge, previously been demonstrated in irrigated forage 

grasses in North America.  

The distance which treatments fall from a size/density 

compensation line can be an indicator of relative productivity 

(Hernandez Garay et al. 1999). The 0H and 4H treatments fell 

further from the expected size/density compensation line 

compared to the intermediate harvest frequencies.  

In the case of 0H, orchardgrass is rarely grown in productive 

conditions without being harvested. Some loss of senescent leaf 

material may have occurred given the high living: senescent ratio, 

or the plastic limit of the genotype to grow larger individual tillers 

may have been reached. In the case of the 4H, tillers would have 

needed to achieve greater individual weight and/or higher tiller 

density to reach the compensation line. 

Figure 2: Oblique photograph of orchardgrass stubble following final 
sampling on 9 October 2019. Note the visual difference in basal ground 
cover caused by infrequent harvest (0H) as compared with frequent 
harvest (4H)
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PRODUCERS MAY BE ABLE TO 
HARNESS SELF-THINNING TO 
HELP ACHIEVE FARMING GOALS 

While the effects of harvest frequency on forage yield and quality 

have been well studied, the role harvest frequency plays in tiller 

density of swards is seldom quantified and rarely elucidated in 

the context of expected size/density compensation. Forage 

producers may be able to use knowledge of size/density in 

perennial swards to better predict the consequences of adjusting 

management practices related to defoliation.  

Future research could evaluate if lower tiller densities caused by 

infrequent harvest could be utilized in an attempt to improve the 

success of efforts to overseed desirable species or increase the 

risk invasion of undesirable weeds. 


