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9.11.1 Introduction 
Annual forages with high energy content are grazed around the world to achieve high rates of weight 
gain in cattle1.  Annual forages such as chicory and plantain, preferred in the UK, Australia and New 
Zealand, have not been evaluated under Manitoba growing conditions.  Beef producers seek ways to 
increase profits, improve the productivity of their soils and remediate environmental degradation.  
Annual forages within grazing systems may offer the potential to increase the grazing season length 
while providing feed of higher quality.  Energy-dense annual forages (EDAF) could be a new cropping 
option for cultivated land that can improve soil quality2 while at the same time provide forage to cattle 
during the fall critical period during which perennial pastures may benefit from rest from grazing as they 
store carbohydrates for winter survival3,4. 
 
Antler chicory, common plantain, Nabucco Italian ryegrass and Perseus festulolium were evaluated for 
yield and forage quality in plot trials at Manitoba Agriculture’s crop diversification centres in 2015 and 
2016.  Preliminary results for the 2015 trials suggest the sugar content of the four species may be 
ranked as follows: chicory < plantain < Italian ryegrass < festulolium.  Statistical analysis of the 2015 
results and the forage quality results of the four species from the 2016 plot trial still need to be 
completed. The 2016 small plot trial at Carberry, Manitoba incorporated two treatments: each EDAF 
species grown alone and each EDAF species grown with an oats nurse crop.   
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Grazing demonstrations were conducted at Brookdale in 2015 and 2016.  All four species were grazed in 
2015, while only chicory and plantain were planted for the 2016 grazing demonstration. 
 
In 2015, the competition from volunteer oats caused low yields of the EDAF; grazing preference 
observations revealed that the cattle preferred Italian ryegrass and the festulolium over chicory and 
plantain. The cattle actually were unwilling to graze chicory and plantain.  In 2016, the yields were 
higher than in 2015, when there was competition from an oats nurse crop that caused low yields. The 
grazing demonstration showed that cattle are willing to graze both chicory and plantain; but there was 
an apparent preference for chicory over plantain. 
 
As  forage quality increases, methane emission from enteric fermentation decreases as a percentage of 
gross energy intake5,6.  Similarly, forage containing high concentrations of water-soluble carbohydrates 
have been found to reduce dietary N excretion in urine in cattle, compared to diets with lower water 
soluble carbohydrates7. Reduced urinary N excretion may lead to reduced nitrous oxide emissions on 
pastures8.  If EDAF can be successfully incorporated into Manitoba grazing systems they promise to 
reduce greenhouse gas emissions because of the superior quality feed they can provide during late 
summer and fall compared to the perennial pastures typically grazed at that time of year.  These annual 
forage species also provide an opportunity to improve soil quality if grown and grazed on land usually 
used for annual grain crops2. They may also provide an opportunity for perennial pastures to improve in 
productivity leading to pasture soil carbon gains, as perennial pastures receive rest during the critical fall 
period and store carbohydrates in their root systems3,4. 
 

9.11.2 Objectives 
To continue the work done in 2015, to evaluate the growth of four EDAF, the nutrient quality 
−specifically the level of sugars available and how that converts into animal gain and forage productivity. 
Another is to compare the yield and quality of the four species under three different treatments. The 
forages were each grown as a monoculture, grown with an oats nurse crop that is harvested 50 to 60 
days after seeding and grown as a monoculture but mowed 50 to 60 days after seeding to simulate 
harvesting greenfeed and to observe the cattle’s willingness to graze chicory and plantain. 
 

9.11.3 Project Design and Methods 
In 2016, four species of EDAF were planted at the Carberry Diversification Centre in a randomized 
complete block design, with four replicates.  The four EDAFs were common plantain - seeded at 5 lb/ac; 
Antler chicory – seeded at 3 to 4 lb/ac; Nabucco Italian ryegrass– seeded at 12 to 15 lb/ac; and Perseus 
festulolium- seeded at 15 to 20 lb/ac. 
 
Besides being grown as monoculture plots, two additional treatments were included in 2016: EDAF 
grown with an oats nurse crop that was harvested 50 to 60 days after seeding, and grown as a 
monoculture but mowed 50 to 60 days after seeding to simulate cutting for greenfeed harvest.  
Therefore, the total plots in each replicate were 12.   
 
The plots were seeded on June 8, 2016, following a pre-seeding glyphosate application on June 6.  
During seeding 180 lb/ac of urea was side-banded and 69 lb/ac of mono-ammonium phosphate was 
applied with the seed.  The oats were harvested on August 3, 56 days after seeding. The mowed 
treatments were mowed on the same date as the oats were harvested. The yield of the forage regrowth 
was determined by weighing the dry biomass harvested with a 0.25-m2 quadrat from each plot.  Fall 
forage samples were taken on Sept. 12 and 22 and on Oct. 7 and 17, 2016.    
 



Forage samples were dried and weighed, then ground and sub-sampled.  The ground sub-samples were 
sent to Central Testing Laboratories in Winnipeg for analysis of nutritional quality including crude 
protein, acid detergent fibre, total digestible nutrients, macronutrients and total sugar content 
(measured as per cent sucrose). 
 
In addition to the Carberry plot trial, 12 acres each of plantain and chicory were planted with an oats 
nurse crop at the Brookdale Farm.  The Brookdale demonstration was seeded on June 15, after receiving 
1 l/ac of Vector herbicide as a pre-seed weed control measure.  One day earlier, on June 14, 50 lb/ac of 
nitrogen fertilizer was applied. The oats were seeded at 1 bu/ac.  The chicory and plantain seeding rates 
were each 4 lb/ac.  The oat-chicory and oat-plantain greenfeed was cut on July 27, 42 days after 
planting.  Biomass yield of the greenfeeds were taken on August 2 from some of the corners of the plots 
that were left after the cutting operation on July 27.  Fall biomass yields were taken on Sept. 28 and Oct. 
5, 2016.  
 
Fifty yearling heifers and five cow-calf pairs grazed the oat-chicory and oat-plantain pastures for eight 
days, from September 29 to October 7.  Cattle were weighed going into and out of the pastures and the 
average daily gain (ADG) was calculated.  Body condition score (BCS) was also recorded before and after 
the demonstration. 

 
9.11.4 Results and Discussion 
The Carberry plots developed a serious green foxtail infestation as the season progressed.  The effect of 
the weeds rendered all treatments similar to the nurse crop treatments, with the green foxtail 
functioning as the sole ‘nurse crop’ in the the monoculture plots.  Due to the weed infestation all plots 
were mowed on August 3 which eliminated our un-mowed monoculture treatment.  Biomass was not 
recorded but appeared similar between the treatment with and without oats as a nurse crop, which did 
show the benefit of planting oats in terms of suppressing green foxtail. Regrowth was good in the 
treatment that was planted with oats and also in the treatment that was planted without a nurse crop.  
Fall biomass yields of each species, averaged across treatments, are shown in Table 1.  Dry matter yields 
for festulolium were consistently the lowest of the four species across all four sampling dates.  Italian 
ryegrass had the highest dry matter yields except on October 7 when the highest yield was the plantain. 
 
 

Table 9.11.1 Average dry matter yields (kg/ha) of the EDAF 

Annual Forages 12-Sep 22-Sep 07-Oct 17-Oct 
Chicory 2846 3528 4602 3562 
Plantain 2556 3605 5103 3781 
Italian ryegrass 3176 3973 4945 4396 
Festulolium 2051 2781 3233 3070 
LSD 546 974 1748 1114 

 
 
Regrowth biomass of the four species was affected by the oats nurse crop as shown in Table 2.  Due to 
the heavy green foxtail infestation even the control treatment was mowed on August 3, meaning that 
the control and the mowed treatment were treated the same.  Despite the heavy weed growth in the 
control and mowed treatments, the regrowth biomass after mowing was approximately twice that of 
the biomass measured in the oats nurse crop treatment.  This suggests that future trials should 
investigate a less competitive nurse crop or lower the seeding rate of the oats. 



 

Table 9.11.2 Average dry matter yields (kg/ha) of the EDAF grown with and without 
an oats nurse crop 

  12-Sep 22-Sep 07-Oct 17-Oct 

Control 3009 4046 5140 3992 
Mowed 3126 4174 5883 4962 
Oats + Mowed 1837 2195 2389 2153 
LSD 473 843 1514 965 

 
 
The fall biomass samples were dried, ground and sub-sampled and sent to Central Testing Laboratories 
for quality analysis on Feb. 13, 2017.  Results were not available at the time this report was prepared. 
 
At Brookdale, the plantain seeding rate was 4 lb/ac which was lower than the original plan of 5 lb/ac.  
The greenfeed oat-chicory and oat-plantain were cut on July 27, 42 days after planting, which was earlier 
than the intended 50 to 60 days after planting.  Delaying the cutting of the oats until 50 days may have 
reduced the amount of oat regrowth.  Oat regrowth appeared to cause competition with the regrowing 
plantain and chicory, likely reducing the final fall biomass yields of plantain and chicory.  Biomass yields 
of the greenfeed were taken on August 2 from some of the corners of the plots that were left after the 
cutting operation on July 27.  In an effort to reduce competition on the chicory and plantain from the 
regrowing oats, the tops of the oats were clipped again on September 7.  Fall biomass yields were taken 
on September 28 and October 5.  The dry matter yields for oat-chicory were 2.5 and 2.4 tonnes/ha for 
the August and September/October sampling dates, respectively.  The oat-plantain dry matter yields 
were similar at 3.1 and 2.0 tonnes/ha for the two sampling periods (Table 3). 
 
 

Table 9.11.3 Dry matter yield (tonnes/ha) at Brookdale; oat/chicory and 
oat/plantain forage crops harvested mid-summer and again in early fall 

 Dry Weight (tonnes/ha) 

 Forage Crops 2-Aug 28-Sep and 5-Oct 

Oats + Chicory 2.52 2.43 

Oats + Plantain 3.14 1.98 

 
 
Fifty yearling heifers and five cow-calf pairs grazed the oat/chicory and oat/plantain pastures for eight 
days, from September 29 to October 7.  The ADG of the heifers was -1.5 lb; for the cow-calf pairs the 
ADG of the cows was -2.2, while the calves ADG was 0.8 lb.   
 
The negative ADG for the heifers and cows grazing the chicory and plantain does not necessarily mean 
the nutritional quality of these species was inadequate for the animals. This may instead be a symptom 
of possible stress on the animals from transportation and transition to a new location and a new type of 
forage.  In 2017, we plan to increase the grazing duration on chicory and plantain to at least four weeks 
to get a more reliable measurement of the rate of gain that may be possible by grazing these species. 
 
Observations of grazing behaviour found that cattle readily grazed both the chicory and plantain at 
Brookdale Farm, unlike in 2015 when that particular herd of cattle refused to graze these forages,  likely 
because the herd had grazed mainly grass pastures throughout the summer, and the short amount of 



time on the EDAF pastures (three days) did not make them hungry enough to try chicory and plantain. In 
2016, the cattle seemed to prefer chicory over plantain. 
 
The Carberry samples for chicory, plantain, Italian ryegrass and festulolium are currently being analyzed 
for quality, including crude protein, acid detergent fibre, total digestible nutrients, macronutrients and 
total sugar content.   
 

9.11.5 Summary 
At Carberry, Italian ryegrass produced more dry matter than festulolium at three of the four fall 
samplings. Carberry plots showed that an oats nurse crop seeded at 35.9 kg/ha reduced fall yields of all 
four species of EDAF to approximately half of the yields of the same species grown without an oats 
nurse crop, despite a heavy green foxtail weed infestation in all plots.  
 
Competition from the oats nurse crop at the Brookdale Farm appeared to cause low yields of EDAF, but 
higher yields than in 2015. The 2016 grazing trial demonstrated that cattle would graze both chicory and 
plantain, but there was an apparent preference for chicory over plantain. 
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Fig. 9.11.1 Energy-dense forage trial just before cutting of plots at Carberry, MB, Aug. 3, 2016.  
Showing heavy oats stand in oats nurse crop plots and heavy green foxtail infestation in 
remaining plots; photo by Craig Linde. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 9.11.2 Energy-dense forage trial showing good forage regrowth 24ays d after 
cutting oats nurse crop and green foxtail weeds, Carberry, MB, Aug. 27, 2016; 
photo by Manitoba Agriculture. 

 
Fig. 9.11.3 Oats nurse crop swaths at Brookdale on July 27, 2016; photo by MBFI. 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 9.11.5 Chicory and oat regrowth at 

Brookdale on Sept. 28, 2016; photo by 

Manitoba Agriculture. 

 

 
Fig. 9.11.6 Fall regrowth of chicory at Brookdale - before grazing on Oct. 3, 2016, and after grazing for four 
days. Image taken on Oct. 3, 2016; photo by MBFI. 


