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Introduction 

G 
rain and forage legumes occupy 
12% to 15% of the Earth’s ara-
ble land (Graham and Vance 

2003). Mixed pastures containing leg-
umes have the advantage over grass pas-
tures in that they are often of high quality 
and add N to the cropping system (Brock 
and Hay 2001, Graham and Vance 2003, 
Dahlin and Stenberg 2010). Biologically 
fixed nitrogen is derived from solar ener-
gy, whereas N fertilizer requires signifi-
cant amounts of fossil fuels and other 
commercial energy sources to produce, 
with perennial legumes the most eco-
nomical way of decreasing the reliance 
on these expensive sources of inorganic 
nitrogen (Neal et al. 2009). The inclusion 
of perennial legumes and grasses is thus 
the most likely base whereby to improve 
the sustainability and long term survival 
of pasture systems (Cransberg and 
McFarlane 1994).  

    Clovers and trefoil are some of the 
most important forage legumes world-
wide (Graham and Vance 2003). The 
variation in the spread of seasonal pro-
duction between different cultivars and 
species, accompanied by the broad range 
of genetic resources available necessitate 

different cultivars of perennial clovers and 
trefoil under the local climatic and envi-
ronmental conditions of the Western Cape. 
The aim of this study was to evaluate and 
compare the production potential of differ-
ent perennial legumes such as white clo-
ver, red clover, strawberry clover and 
birdsfoot trefoil.  
 

Materials and Methods 

The study was carried out on the Outeni-
qua Research farm near George (Altitude 
201 m, 33° 58' 38" S and 22° 25' 16" E, 
rainfall 728 mm year-1) in the Western 
Cape of South Africa on an Witfontein soil 
form (Soil Classification Workgroup 
1991).  

    The study area was under permanent 
overhead sprinkler irrigation, with irriga-
tion scheduling undertaken by means of a 
tensiometer. Irrigation commenced at a 
tensiometer reading of -25 kPa and was 
terminated at a reading of -10 kPa (Botha 
2002). Soil samples were taken prior to 
establishment to a depth of 150mm and 
analysed for Ca, Mg, Na, K, P, Cu, Zn, 
Mn, B, S, and C levels. Fertiliser was ap-
plied according to the soil analysis to raise 
soil P level to 35 mg kg-1, K level to 80 mg 
kg-1 and pH (KCl) to 5.5 (Beyers 1973). 
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The species that were evaluated include 
white clover (Trifolium repens), red clover 
(Trifolium pratense), Strawberry clover 
(Trifolium fragiferum) and Birdsfoot tre-
foil (Lotus corniculatis). A total of 18 cul-
tivars were evaluated in the form of a ran-
domized block design, with three repli-
cates per cultivar (total of 54 plots). The 
scientific name, common name, cultivar 
name and seeding rate of the legumes 
evaluated are given in Table 1. 

    The trial was established on the 5th of 
May 2011 on a paddock previously plant-
ed to perennial ryegrass-clover pastures. 
The paddock was sprayed with herbicide 
during January and tilled during February 
to remove the existing sward. Three subse-
quent herbicide applications (up to estab-
lishment) were aimed at eradication of 
emerging weeds. Prior to establishment 
the trial area was tilled with a disk harrow 
and kongskilde and rolled with a light 
landroller to create a firm seedbed and 
eradicate any remaining weeds. The vari-
ous cultivars/species were planted accord-
ing to commercially recommended seed-
ing rates and adapted for germination per-
centages. Plots were 2.1 m x 6 m per treat-
ment (12.6 m2), with 14 rows that were 15 
cm apart. All seed was inoculated with 
species specific Rhizobium a maximum of 
2 hours before planting and kept in a cool 
place until it could be planted. Seed was 
also treated with pesticide and fungicide 
prior to establishment. Immediately after 
establishment, each plot was raked lightly 
to cover seeds and maintain inoculant ac-
tivity. Plots were harvested using quadrats 
every 28 days to determine growth rate 
(kg DM ha-1 day-1) and dry matter (DM) 
production (kg DM ha-1).  

Three quadrats of 0.25 m2 were randomly 
placed per plot and cut to a height of 50 
mm. The samples were pooled and 
weighed. A grab sample of approximately 
500g green material was taken from the 
pooled sample, weighed, dried at 60⁰C for 
72 hours and weighed to determine DM 
content. After sampling plots were cut to 
a uniform height of 50 mm above ground 
level using a Honda Lawnmower. Plots 
were only fertilised when deficiency 
symptoms become apparent or if deficien-
cies were identified in the soil analysis. 
Weed control was exercised mainly by 
mechanical means. A Student LSD (least 
significant difference) at 5 % significance 
level was performed to compare the treat-
ment means (Ott 1998). The STATS mod-
ule of SAS version 9.2 (2008) was used to 
analyze the data. Data from various culti-
vars were also combined according to 
species to determine the mean production 
of the different species. 

Results and discussion 

The mean monthly growth rate of peren-
nial legume cultivars during year 1 and 
year 2 is shown in Table 2 and Table 3 
respectively. During year 1 the white clo-
ver cultivar Dusi and red clover cultivars 
Tropero and Suez had the highest 
(P<0.05) or similar (P>0.05) to the high-
est growth rate from August to December. 
From March to May during year 1 all the 
red clover cultivars had the lowest 
(P<0.05) or similar (P>0.05) to the lowest 
growth rate. Red clover and trefoil culti-
vars were terminated after year 1 due to 
low production. During year 2 the straw-
berry clover cultivar Palestine had the 
highest  (P<0.05)  or  similar  (P>0.05)  to  
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The total seasonal and annual DM pro-
duction of perennial legume cultivars 
during year 1 and year 2 is shown in Ta-
ble 4 and Table 5 respectively. During 
year 1 the white clover cultivar Dusi and 
red clover cultivars Kenland, Suez and 
Rajah had the highest (P<0.05) or similar 
(P>0.05) to the highest seasonal DM pro-
duction from winter to summer. During 
autumn of year 1 all the red clover culti-
vars and the trefoil cultivar Soa Gabriel 
had the lowest (P<0.05) DM production.   
The white clover cultivar Dusi had a sim-
ilar (P>0.05) annual DM to other white 
clover cultivars Huia, Agrimatt, Agridan, 
Riesling and Alice, but higher (P<0.05) 
than the rest during year 1. During year 2 
the strawberry clover cultivar Palestine 
had the highest (P<0.05) or similar 
(P>0.05) to the highest seasonal DM pro-
duction from winter to summer and the 
highest (P<0.05) total annual DM pro-
duction.  

Conclusions 

1. The red clover cultivars Tropero, Suez 
and Rajah had high growth rates from 
August to December, but showed a 
marked decline in growth from January 
to May during year 1. 

2. The white clover cultivars Dusi had 
the highest annual dry matter production 
during year 1 and also maintained a high 
growth rate from August to December. 
During year 2 the growth rate of white 
clover cultivars was lower than strawber-
ry clover during all months except June, 
August and January. 

3. White and red clover had the same 
production from winter to early summer,  
 

but red clover production declined from 
late summer during year 1 to very low 
rates during autumn. 

4. Due to the ability of white clover to 
remain productive during autumn, it 
achieved a higher total annual dry matter 
production than red clover during year 1.  

5. The majority of white clover cultivars 
showed a higher persistence than red clo-
ver. If planted in mixtures the early 
growth of red clover and persistence of 
white clover could complement each other 
in the fodder flow program. 

6. Strawberry clover was more productive 
than white clover in year 2. 

7.  Perennial legumes show poor persis-
tence in this region. 

Message to the Farmer 

 The white clover cultivar Dusi had 
the a similar total annual dry matter 
production to that of Huia, Agri-
matt, Agridan, Riesling and Alice 
during year 1, but higher than the 
rest. 

 The poor persistence of red clover 
indicates that its growth pattern 
represents that of an annual in this 
region. 

 Strawberry clover has the potential 
to out-yield white clover during the 
second year of production. 

 The selection of complementary 
species and cultivars can improve 
fodder flow. 

Feature 



 Grassroots               March 2014                          Vol. 14 No. 1         56         

 

Feature 

References 

Beyers CP. 1973. Bemesting van aange plante 
 wiedings. Winterreën Spesiale 
 Uitgawe 5, 54-59. 

Botha PR. 2002. Die gebruik van vogspan
 ningmeters vir besproeiingskeduler
 ing by weidings. Weidingskursus 
 Inligtingsbundel 2002. Suid Kaap 
 Landbou-ontwikkelinsentrum, De
 partement Landbou Wes-Kaap. pp 
 141-149. 

Brock JL, Hay MJM. 2001. White clover 
 performance in sown pastures: A 
 biological/ecological perspective. 
 Proceedings of the New Zealand 
 Grassland Association 63. Pp. 73-

 83. 

Cransberg L, McFarlane DJ. 1994. Can peren
 nial pastures provide the basis for a 
 sustainable farming system in 
 Southern Australia? New Zealand 
 Journal of Agricultural Research. 
 37:287-294. 

Dahlin AS, Stenberg M. 2010. Transfer of N 
 from red clover toe perennial 
 ryegrass in mixed stands under 
 different cutting strategies. Europe
 an Journal of Agronomy. 
 doi:10.1016/j.eja.2010.04.006.  

Graham PH, Vance CP. 2003. Legumes: Im
 portance and constraints to greater 
 use. Plant Physiology. 131: 872-

 877. 

Neal JS, Fulkerson WJ, Lawrie R, Barchia 
 LM. 2009. Difference in yield and 
 persistence among perennial forages 
 used by the dairy industry under 
 optimum and deficit irrigation. Crop 
 & Pasture Science. 60:1071-1087. 

Ott RL. (1998) An Introduction to Statistical 
 methods and data analysis. Belmont, 
 California:Duxbury Press: pp 807-

 837 (pp 1-1051) 

Soil Classification Workgroup. 1991. Soil 
 Classification, a Taxonomic system 
 for South Africa. Memoirs on the 
 Natural Agricultural Resources of 
 South Africa. Nr 15. Department of 
 Agricultural Development, Pretoria. 

Strawberry Clover  


