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Since 2006 this programme was developed to investigate the impacts and to demonstrate 
various farm management and animal grazing systems. To ensure the processes of annual 
legume seed establishment and their agronomic production values are successful. The periods 
from autumn establishments - flowering in spring and seed set through summer have been 
identified as critical if annual clover production adds value to the difficult summer dry, clay 
bound soils and danthonia dominate pastures found in Marlborough Hill country.  

Measurements for this period include, pasture composites and buried seed populations to 
identify and determine future clover production responses.  

 
Weld Pass  this site was established in autumn 2007 includes a range of annual clovers 
Trifolium subterranean cv (cultivars) Dalkeith, Leura, Denmark, Woogenellup and Goldburn, 
Trifolium michelianum Sav syn balansae cv Bolta, Trifolium fragiferum cv Onward and 
perennial clover Trifolium repens cv Nomad. This site was not fenced allowing sheep and 
cattle graze at will and to demonstrate a grazing management system to identify annual clover 
persistence. At that stage Trifolium subterranean cv Woogenellup, was the most persistent 
followed by cv Leura a latter flowering cultivar. Weed infestations   Silybum murianum 
(Variegated thistle) and Carduus tenuiflorus (Winged thistle) were cause for concern, shading 
establishing sub clover species placing intense grazing  pressure on clovers not protected or 
shaded exposing soils to be bared, causing resident and over-sown pastures species to decline.   

Grigg property. Previous management developments on a 400 hectare block showed, by 
allowing subterranean clover to germinate (to at least five leaf stage of the clover plant; and 
then the use of cattle and ewes to graze grass cover off paddocks in early winter - May June 
(to 900-1000 kg DM); and at spring flush, allowed annual clovers to compete with other 
pasture grass species to provide a high quality legume base for lambing and lactating ewes. 

A second site established in 2008 contained a range of annual clovers Trifolium subterranean 
cv Dalkeith, Woogenellup, Mt Barker and Denmark. Trifolium glanduliferum cv Prima. 
Trifolium michelianum cv Balansa. A perennial clover, Trifolium repens cv Nomad.  
Trifolium pratense cv Hamua and Trifolium fragiferum cv Onward. This site was fenced and 
grazed with cattle and sheep in December and then again in May. Most persistent of the 
Trifolium subterranean were, cv Dalkeith (early/mid flowering) followed by Woogenellup 
(mid/late flowering) then Mt Barker and Denmark (both late flowering). Most persistent 
perennial was Trifolium repens cv Nomad. Observations show that the overly wet soil 
conditions on this site may have also reduced plant persistence and clover production 
performance, leading to consistently high weed populations ranging from 40 % to 72 % 
covers. Weed populations included plants species, Dactylis glomerate (Cocksfoot), Cichorium 
intybus  (Chicory), Plantago spp.(Plantain), Poa annua, Agrostis tenus (Browntop), Vulpia  
dertonensis (Hairgrass, Bromus mollis (Soft brome), Juncus spp. (Rushes), Cirsium 
lanceolatum (Scotch thistle), Stellaria media (Chickweed), Veronica agrestia (Speedwell), 



Leotodon autumnalis (Smooth hawkbit), Anagallis arvensis ( Scarlett pimpernel), Sonchus 
asper var. (Sour thistle) being the most persistent. Applications of herbicides and timing 
provided difficulties to control weed species in clover associations. 

 
Dawkins property.  An area containing Trifolium vesiculosum cv Arrotas, established 
autumn 2007 provided a demonstration site for Marlborough farmers to observe and provide 
discussion. The potential of this legume was clearly demonstrated.  Its late flowering fits into 
a range of farming systems; lamb finishing, silage production, and the ability to provide a 
good nitrogen base for the establishment of winter-feed crops. This crop also showed that 
there are still critical grazing management strategies needed to be developed. To ensure 
flowering and seed set for best future production advantages take place.  
 
A second site established in 2008 contains a range of annual clovers Trifolium subterranean 
cv Woogenellup, Mt Barker, Gosse and Leura. Trifolium resupinatum cv Mihi. Trifolium 
vesiculosum cv Arrotas and Cefalu. Trifolium michelianum cv Bolta. A perennial clover 
Trifolium repens cv Demand. Trifolium fragiferum cv Onward and Lucilla and Trifolium 
pratense cv Pawera. Establishment proved difficult, weed management after established 
proving more difficult. Weed species included  Poa annua 30.45%, Stellaria media 
(chickweed) 19.07%, Veronica agrestia (speedwell) 5.46%, Calandrina compressa (Curnow 
curse) 11.21% and Uritica urens (stinging nettle) identified but collected within areas 
sampled, (west-side plots), Poa annua 42.68%, Stellaria media (chickweed) 28.39%, 
Veronica agrestia (speedwell)  7.14%, Calandrina compressa (Curnow curse) 14.74% and 
Uritica urens (stinging nettle) . Herbicide treatments and timing are issues that required 
further investigation. It was clear that adequate double (in some triple) spray (herbicide), 
direct drilling process does provide best establishment from autumn sowings. It is also clearly 
demonstrated that these new established plants need to ensure that flowering and seed set are 
allow to progress with little or no grazing hindrance. There are also some unknown facts 
regarding insects such as; red-legged earth mite and clover weevil, what impact they may 
have on annual germination and establishment. Due to wet soil conditions from late spring 
until early summer the most persistent of the clover species was Trifolium fragiferum cv 
Lucilla, followed by Trifolium subterranean cv  Gosse. Observations showed weed species 
Calandrina compressa (Curnow curse) and Poa annua may have contributed to suppression 
and growth of all the clovers species sown  
 
Results 
 
Weld Pass site  
Plant species (clover, grass, weed, bare soils and dead matter) composite were measured using 
point analysis. Results showed clover cover content has reduced significantly to 0%-10%. 
Trifolium michelianum cv (cultivars) Balansa showed clover content being retained at 10%, 
followed by Trifolium subterranean cv Denmark (9%) late flowering and Trifolium repens cv 
Nomad (8%). These percentages were off-set by content percentages as weed bare and grass 
soil covers as a percentage respectfully 13 %, 5% and significantly 68%. Dominate resident 
grass species Notodanthonia spp. and Agrostis tenus (Browntop) and to a lesser extent by 
Vulpia dertonensis (Hairgrass, Bromus mollis (Soft brome), Juncus spp. (Rushes). Other 
annual weed species included Cirsium vulgare (Scotch thistle), Stellaria media (Chickweed), 
Veronica agrestia (Speedwell), Leotodon autumnalis (Smooth hawkbit), Anagallis arvensis 
(Scarlett pimpernel), Sonchus asper var. (Sour thistle). All weeds found are generally those 
consistently found in over-grazed bare soil situations. Buried seed analysis also showed 
values at for Trifolium subterranean cv Woogenellup measured 1662 (buried seed/m2) and 
another late Trifolium subterranean cv Denmark measuring 1257 seed/m2. All other clovers 



varieties ranged up-to 80 seeds/m2 Trifolium subterranean cv Mt Barker and Trifolium 
fragiferum cv Onward, both these clover types being at that higher end. 
 
Grigg property plant composites were also measure on this site using point analysis.  Results 
showed clover cover to be as high as 57% by content. Trifolium subterranean cv Denmark 
(Late flowering), being the most significant cv Woogenellup 42% and cv Mt Barker 34%. All 
sown species were registered as percentage contents. Lowest recordings where represented by 
Trifolium fragiferum cv Onward 22% and Trifolium subterranean cv Dalkeith (early/mid 
flowering) 21%. Interestingly upright Trifolium pratense cv Hamua was recoded at 41%. 
These percentages were off-set by content percentage as weed, grass and bare soil covers. 
Annual weed species included Cirsium vulgare (Scotch thistle), Stellaria media (Chickweed), 
Veronica agrestia (Speedwell), Leotodon autumnalis (Smooth hawkbit), Anagallis arvensis 
(Scarlett pimpernel), Sonchus asper var. (Sour thistle).  Grass content at 36%, 34 % and 42%  
respectfully which included  Dactylis glomerata  (Cocksfoot),  Lolium perenne (Ryegrass) 
Vulpia dertonensis (Hairgrass), Bromus mollis (Soft brome), Juncus spp. (Rushes) and 
Hordeum vulgare (Barley Grass). Attempts to eradicate both weed and grass species was not 
successful due to chemical treatment type and timing of application. Preservation of sown 
clover species was considered paramount at chemical application period. More research 
under-takings are required to investigate suitability of chemical and timing of application. 
This site was identified as being wet, located at the bottom of a west-face slope prone to 
water-run, increased pugging by cattle grazing increased bare soil sites measured 
significantly. Measurements (bare soil) measured at 20% 29% and 21 % respectfully. 
 
Dawkins property plant composites were also measure on this site using point analysis.  
Results showed clover covers to be upward of 83% for Trifolium resupinatum cv Mihi 
Trifolium subterranean cv Mt Barker and Trifolium vesiculosum cv and Cefalu both found to 
be at 64%. Lowest cover content identified was Trifolium michelianum cv Bolta at 15% and 
Leura (late flowering) at 23%. Weed and grass content for those 3 clover types in the top 
three showed grass percentage as 16%, 9% and 19% respectfully. Weed percentage content as 
1%, 26% and 15% respectfully. Those clover species identified at the lower end of the 
percentage scale showed the grass component for cv Bolta was 33% off-set by weed 
percentage of 51%, cv Leura contained >1% grass content completely smothered by a weed 
percentage of 76%, was that a consequence of a latter flowering date?  Weed and grass 
species included and are similar to 2009-10 period  Poa annua, dominated as the grass species 
and weed plants Stellaria media (chickweed), Veronica agrestia (speedwell) Calandrina 
compressa (Curnow curse) a major problem weed for this site. This site is also extremely wet 
over the periods from late August until early December. Attempts to eradicate both weed and 
grass species was not successful due to chemical treatment type and timing of application. 

Conclusions  

The results show that those clover species sown do not persist with full potential if 
continually grazed under set stock policies, persistence is greatly affected by soil moisture, 
introduction of annual weed populations accentuated by timing of management grazing, 
systems exposing bare soil surfaces to annual weed introduction and infestation hindering 
sown clover re-establishment and full potential production.. Annual clover species appear to 
become site specific, timing impacted upon by soil type, and aspect. Other condition such as 
insect population dynamic on clover plants is a factor that also needs to be addressed specific 
to dryland climates and possible impacts from climate change. 

 

This project also shows that if “best practice” grazing policies are not maintained annual 
clover production will decline as a result of flower and seed set, competition and increase in 
resident pasture species as a result of over-grazing at critical annual clover growth periods 



autumn (five leaf stage), reduction of grass and other weed species during winter months (to 
800-1000 kg DM), will result in greater longevity of these annual clover species. 
 
Under Marlborough conditions, buried seed populations will identify and determine future 
clover production responses. Marlborough has conditions ideal for early annual clover 
varieties, which can provide increased quality production before the onset of summer dry 
conditions.   
 
The ability to ensure Marlborough farmers utilise best practise for clover production benefits 
is the key challenge to ensure all benefits from the productive use of annual clovers are met. 
 
  


