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Incorporation of a legume, such as red clover (Trifolium pratense), into
grass-based pasture systems offers many benefits. However, available red
clover lines are highly susceptible to herbicides, in particular 2,4-D (2,4-
dichlorophenoxyacetic acid), which has been widely used for broadleaf
weed management in pastures (Green et al 2006). A novel red clover line,
UK2014, was developed at the University of Kentucky through
conventional breeding and it expresses higher tolerance to 2,4-D than
Kenland, a common variety used by Kentucky’s forage producers.
Adopting this new tolerant line would broaden weed management
options in a legume-grass mixed pasture.

Figure 1.  Regrowth one week after mid season harvest. (a) Kenland - control, (b) 
Kenland at 2.24 kg/ha; (c) UK2014 - control; (d) UK2014 + 2,4-D at 2.24 kg/ha.

Table 1. Visual herbicide injury on week after 2,4-D treatment in early, mid and late 
harvest seasons.

Assess the field performance of UK2014, in terms of yield and 2,4-D
tolerance level compared to Kenland in Kentucky’s environment.

Both UK2014 and Kenland were seeded on April 5, 2016, at University of
Kentucky Spindletop Research farm in Lexington, KY. Treatments consisted
of 2,4-D at a low and a high rate (1.12 and 2.24 kg/ha, respectively),
applied either early (June 29), mid (August 8) or late (October 3)
season. Each plot received only one 2,4-D treatment and treated plots
were compared to controls that were not treated with 2,4-D. Visual
herbicide injury was evaluated one week after spraying. A percentage
rating was adopted ranging from 0 (no visually observed injury) to 100
(death of all plants in the plot). Plots were harvested approximately one
week after treatment. Visual regrowth estimates were taken one week
after each harvest, also adopting a percentage rating scale ranging from
0 (no regrowth) to 100 (equal to untreated control). Both individual
harvest and total season yields (dry matter ton/a) were determined. Data
was subjected to analysis of variance and means were separated using
Fisher’s Protected LSD at α = 0.05.

Visual injury one week after 2,4-D treatment was less for UK2014 than
Kenland, at all treatment dates, especially at the 2.24 kg/ha 2,4-D rate
(table 1). Similarly, in plots treated earlier with 2.24 kg/ha 2,4-D, visual
estimates of regrowth one week after harvest were higher for UK2014
than Kenland (table 2). However, there were no differences in yield
between UK2014 and Kenland at individual harvests or in the season total
(table 3). While this indicated that the performance of UK2014 is equal to
Kenland in terms of yield, it also indicated that the 2,4-D injury to Kenland
was not enough to reduce its yield. These results agree with past studies
at University of Kentucky, which have not found differences in yield and
stand between Kenland and 2,4-D tolerant experimental varieties (Olson
et al. 2015, Lewis 2015).

Table 2. Regrowth rating one week after early, mid and late harvest.

Clover Line 2,4-D rate (kg/ha) Early Mid Late
Kenland 0 0 d 0 c 0 c

UK2014 0 0 d 0 c 0 c

Kenland 1.12 22.8 b 48.5 ab 39.3 b

Kenland 2.24 28.0 a 55.5 a 45.0 a

UK2014 1.12 18.0 c 43.5 b 33.8 b

UK2014 2.24 22.0 b 47 b 35.0 b

Despite Kenland having greater visual estimates of injury and less regrowth
following harvest than UK2014 when the two lines were treated with 2,4-D, there
were no differences in yield between them. Treatment with 2,4-D did not reduce
yields of either UK2014 or Kenland. It was observed that initial differences in injury
and regrowth between the lines did not persist with time.

Clover line 2,4-D rate 
(kg/ha)

Application 
timing

Harvest date
Total

7/6 8/15 10/13

Kenland 0 Control 1.32 a 1.45 a 0.17 a 2.93 a

Kenland 1.12 Early 1.29 a 1.30 a 0.15 a 2.74 a

Kenland 2.24 Early 1.31 a 1.03 a 0.12 a 2.46 a

Kenland 1.12 Mid 1.41 a 1.25 a 0.15 a 2.81 a

Kenland 2.24 Mid 1.45 a 1.53 a 0.18 a 3.16 a

Kenland 1.12 Late 1.44 a 1.50 a 0.17 a 3.11 a

Kenland 2.24 Late 1.48 a 1.39 a 0.16 a 3.04 a

UK2014 0 Control 1.34 a 1.26 a 0.15 a 2.75 a

UK2014 1.12 Early 1.33 a 1.54 a 0.18 a 3.05 a

UK2014 2.24 Early 1.21 a 1.26 a 0.15 a 2.62 a

UK2014 1.12 Mid 1.41 a 1.33 a 0.15 a 2.90 a

UK2014 2.24 Mid 1.41 a 1.45 a 0.17 a 3.03 a

UK2014 1.12 Late 1.46 a 1.31 a 0.15 a 2.92 a

UK2014 2.24 Late 1.29 a 1.43 a 0.17 a 2.89 a

Means followed by the same letter are not different according to Fisher’s Protected LSD at P < 0.05.

Means followed by the same letter are not different according to Fisher’s Protected LSD at P < 0.05.

Table 3. Red clover individual harvest yield and total yield across treatments, in 
ton/a.

Clover line 2,4-D rate (kg/ha) Early Mid Late

Kenland 0 100 a 100 a 100 a

UK2014 0 100 a 100 a 100 a

Kenland 1.12 57.25 b 21.25 c 36.50 b

Kenland 2.24 41.31 b 11.75 d 27.25 b

UK2014 1.12 98.75 a 93.50 ab 95.25 a

UK2014 2.24 95 a 89 b 87.50 a

Means followed by the same letter are not different according to Fisher’s Protected LSD at P < 0.05.
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