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SUMMARY/ABSTRACT: 
 
Increased ability for seed growers to apply irrigation and utilize plant growth regulators has 
prompted inquiries about what effects irrigation and defoliation timings might have on red clover 
seed crops grown under current field management conditions. Specific recommendations that 
consider the impacts of irrigation practices and stand age will be developed to equip growers 
with new recommendations when choosing defoliation timings that further optimize seed yield.  
 
OBJECTIVES:   
 

1. Determine the effects of irrigation timings, defoliation timings, and their potential 
interaction on seed yield in first-and second-year stands of red clover.  

2. Measure the effects of irrigation, defoliation, and potential interactions on seed yield 
components in first-and second-year stands of red clover.  

3. Develop new recommendations for red clover seed crops based on research results and 
disseminate this information to seed growers and industry practitioners. 

 
PROCEDURES:  
 
The first year of this trial was planted in September 2020, at OSU’s Hyslop Farm with “Medium 
red” clover seed obtained from Van Dyke Seed Company. The stand had strong emergence and 
showed good growth throughout the winter and spring. MCPA, bentazone, and clethodim 
herbicides were applied to control broadleaf and grass weeds. Metaldehyde bait and bifenthrin 
insecticide was applied to manage slug and insect pests, respectively.  Defoliation treatments were 
carried out on May 1 (early), May 20 (mid), and June 5 (late) by flail mowing to a height of 
approximately 5-10 cm.  Irrigation (100 mm water) treatments were applied on June 10 (early) and 
July 1 (late) using a Pierce overhead linear sprinkler system (Figure 1). Above-ground biomass 
was sampled at physiological maturity and over dried to determine dry weight, inflorescence 
(head) number, floret number, and harvest index (the ratio of harvested seed to total above ground 
biomass) (HI) (Figure 2).  Plots were swathed and combined with small plot harvest equipment. 
Harvested seed was cleaned to determine clean seed yield, percent cleanout, and thousand seed 
weight.  



 
 

 
Figure 1. Overhead linear sprinkler system applying irrigation treatments. 

 

 

Figure 2. Visual differences in red clover growth following after four different defoliation treatments 
(none, early, mid, late) were carried out using a flail mower.  

 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: 
 
There were significant interactions between defoliation and irrigation for seed yield (P=0.0004), 
seed weight (P=0.0000), and seed number (P=0.0055) (Table 1). Overall seed yields were lower 
than expected due a prolonged drought and extreme heat in the summer of 2021. However, seed 
yield differences between treatments were evident. The treatments with the highest yields included 
no defoliation with no irrigation or early irrigation; early defoliation with no irrigation or late 
irrigation; mid defoliation with late irrigation; and late defoliation with late irrigation.  



 
Percent cleanout was not affected by defoliation, irrigation, or their interaction.  Seed weight was 
the highest with a combination of either no defoliation and late irrigation or early defoliation and 
late irrigation. Seed number was highest in treatments that included no defoliation with no 
irrigation or early irrigation; and early- mid- and late-defoliation with late irrigation.   
 
There was no interaction between defoliation and irrigation for total aboveground biomass, 
inflorescence number, or floret number but there was a positive interaction between treatments for 
HI (Table 2).  Defoliation treatments effected total aboveground biomass (P=0.0000), 
inflorescence number (P=0.0045), and floret number (P=0.0000).  Biomass was more than 100% 
higher with no defoliation compared to all other defoliation timings. Early defoliation resulted in 
less inflorescences compared to the other defoliation treatments.  Floret number was highest with 
late defoliation.  Irrigation had no effect on biomass or seed yield components. Harvest index was 
the highest with mid defoliation and late irrigation.  
 
This study will be repeated for a second year on this stand. A second field trial was planted in 
September 2021 and its first seed harvest will be taken in the summer of 2022. This experimental 
design will allow us to determine whether there is a relationship between seed yield and 
components of yield and stand age.  
 
Table 1. Seed yield, percent cleanout and thousand seed weight measurements in first-year red 
clover following four defoliation treatments in irrigated and non-irrigated environments. 
 

Treatment  Seed yield Cleanout Seed weight    Seed number 
Irrigation  Defoliation lbs acre-1 % mg seed-1 no m-2 
      
None None    329 cdef 5.8 1.845 d 20016 de 
None May 1    311 cdef 6.6 1.831 d 18997 cd 
None May 20    198 ab 7.5 1.759 c 12633 ab 
None June 5    118 a 8.6   1.699 ab 7814 a 
June 10 None    399 ef 7.3 2.023 g 22104 de 
June 10 May 1   280 bcd 4.4   1.855 de   16928 bcd 
June 10 May 20 269 bc 5.1 1.768 c   16999 bcd 
June 10 June 5 206 ab 5.4   1.732 bc   13367 abc 
July 1 None  305 cde 5.8   1.903 ef   17963 bcd 
July 1 May 1  369 def 4.2 1.926 f 21519 de 
July 1 May 20    406 f 6.5   1.746 bc      25855 e 
July 1 June 5    343 cdef 8.3 1.672 a 22907 de 
*Means followed by the same letter are not different at LSD (0.05) 
     

 

 



Table 2. Seed yield component measurements in first-year red clover following different 
defoliation timings in irrigated and non-irrigated environments.  
 

Treatment  Biomass Inflorescences Florets    Harvest Index 
Irrigation  Defoliation kg ha-1 no ft-2 no/inflor. % 
      
None None 8375 53 87  4.6 a 
None May 1 3936 30 82        9.1 bcde 
None May 20 2685 44 85      8.5 bcd 
None June 5 1372 25 92       9.6 bcde 
Early None 8175 54 84   5.7 ab 
Early May 1 4187 24 72     7.7 abc 
Early May 20 3145 44 93    10.6 cde 
Early June 5 2899 55 101       8.2 abcd 
Late None 8186 53 79 4.5 a 
Late May 1 3683 39 78  11.8 de 
Late May 20 2765 39 98         16.2 f 
Late June 5 3053 56 115 12.3 e 
*Means followed by the same letter are not different at LSD (0.05) 

 

ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: $7,500 was provided 
by the Oregon Clover Commission in 2021.   
 
FUTURE FUNDING POSSIBILITIES: A proposal has been submitted to the Oregon Clover 
Commission to provide further support for year two of this project. A funding decision is 
expected in Spring 2022.  
 


