
 

 

 

The NZ Grassland Trust was established over 40 years 
ago to commemorate the efforts of exceptional 
agricultural pioneers, researchers and farming leaders, 
each of whom contributed significantly to build this 
country’s pastoral farming industry. The objectives of the 
Trust are to encourage, promote and foster the 
advancement of pastoral farming.  

The NZ Grassland Trust has three major activities each 
year; consisting of selecting and awarding Levy 
Scholarships to second year students from Massey and 
Lincoln University; selection of winner for the Ray 
Brougham trophy; and presentation of farmer and 
regional awards at the annual NZ Grassland Association 
Conference. 

With respect to Levy Scholarships this year’s winners are 
Kendall Smith (Massey University) and Sam Kirk (Lincoln 
University). For this they are granted $3,000 each paid in 
2 instalments plus 3 years membership subscription to 
the NZ Grassland Association. 

Each year the Trust awards the Ray Brougham Trophy to 
a person associated with the pastoral farming industries 

who has made an outstanding national contribution over 
their working career. The Ray Brougham Trophy was 
instituted in memory of the late Dr Ray Brougham, 
Director of DSIR Grasslands 1970 – 1985. The Brougham 
family donated a bronze statue of a seed sower to the 
Trust which is presented annually.  

This year the recipient was Tom Fraser who, as part of 
this, conducted a two lecture series, at Ruakura and 
Lincoln, on the topic “40 years of Forage Research:  
What is the impact on-farm?” These have both been 
well attended. 

In addition to this, in 2013 the NZGT, in conjunction with 
the Ellet Trust, decided to provide 4 travel assistance 
grants to young agricultural professionals to attend the 
International Grassland Congress in Sydney. Following a 
selection process Lydia Cave (Massey University); 
Richard George (Lincoln University); Kathryn Wigley 
(Lincoln University) and Simon Abel (Aarhus University, 
Denmark) were selected and presented with $1500 each 
as a contribution towards attending the conference.  
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Conference is next week and those involved are all very 
busy getting the last minute jobs done.  

The executive look forward to catching up with all who 
are joining us on Monday night to celebrate our 75th 
Conference. This is a significant achievement as we rec-

ognise the importance of science to NZs agricultural in-
dustry and the role NZGA has played, along with other 
organisations, in getting the latest out to other research-
ers, teachers, agribusiness and most importantly, NZ 
farmers. 

NZ Grassland Trust Activities 

Reflections from the students on IGC Sydney 2013        

Richard George and Kathryn Wigley share some of their 
reflections from attending IGC. 

Richard George 

I sincerely appreciate the New Zealand Grassland Trusts 
travel assistance grant to attend the 22nd International 
Grasslands Congress that I was fortunate enough to re-

ceive earlier this year. As requested, this report contains 
a brief summary of my travels. 

After the initial paranoia of being separated from my 
PhD field trials, I transitioned into a congress delegate 
with the spectacular views overlooking Darling Harbour. 
The congress offered a diversity of academic disciplines, 
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and resultantly offered a wealth of resources for early 
career researchers such as myself. Equal in quality to the 
seminars and posters was the ability to network with the 
array of delegates present. The abundance of early ca-
reer researchers was not only pleasing to see from the 
industries point of view, but it was also great for me too, 
as it enabled the initiation of what I hope to be career 
long contacts with like-minded colleagues. While close to 
eight hundred delegates attended the congress, the tight 
knit nature of the grassland community was evident. 

The plenary sessions were relevant on a global scale, and 
provided insight into the dynamics of international grass-
lands. A particular favourite of mine, was a session pre-
sented by Ralph von Kaufmann where he addressed in-
ternational RD&E investment. Particular highlights from 
the concurrent sessions included presentations by Char-
lie Brummer, John Forster, John Caradus and Chris Pen-
nell. The latter highlights a fantastic home-grown success 
story about endophytic grass for amenity turf, where the 
project was executed well from start to finish. 

In addition to the networking opportunities during the 
day, there was a formal dinner near the end of the con-
gress. With a bit of light entertainment and great food, 
the dinner provided a great environment to socialise 
with fellow delegates and topped off a well organised 
congress. 

On completion of the IGC, and to make the most of the 
international airfares, I also attended the 4th Interna-
tional Symposium of Forage Breeding held at the AgriBio, 
La Trobe University, Melbourne. This satellite symposium 
was much narrower in content and more applicable to 
the forage improvement sector. The content in a number 
of the oral and poster presentations was applicable to 
my PhD project. Seminars by both Ben Hayes and Noel 
Cogan were highlights for me as they discussed implica-
tions of genomic selection in forages; an encouraging 
technology that is starting to see success in the animal 
breeding industry. I also particularly enjoyed engaging in 
plant breeding discussions with renowned international 
accredited breeders such as Charlie Brummer and Fer-
nando Ortega. 

I feel both conferences not only equipped me with a 
greater depth of knowledge, but also with an under-
standing of the international standard of research and 
invaluable career contacts. 

Kathryn Wigley 

Thank you for the travel grant to attend the International 
Grasslands Congress. I really appreciate that I was given 
the opportunity to attend such a big conference with 
more than 800 delegates from all over the world. It was 
an inspiring and educational experience and it showed 
me how my research fitted into a much bigger picture 
and it really cemented in my mind the importance of 

grasslands research. 

A definite highlight of the conference was the plenary 
speakers each morning. All these speakers were great 
and highlighted the importance of grasslands research as 
a means to provide food for a growing population and 
also challenges that face grasslands research such as cli-
mate change and a decreasing number of graduates en-
tering the field.  

I particularly enjoyed listening to Jimmy Smith from Ken-
ya talking about feeding the world in 2050: trade-offs, 
synergies and tough choices for the livestock sector and 
Oene Oenema from the Netherlands talking about the 
intensification of grassland and forage use and if this will 
lead to efficient, profitable and sustainable ecosystems, 
using cycling as an analogy.   

The morning and afternoon sessions were also very in-
teresting and I often struggled to decide what paper I 
wanted to hear about the most. I went to a variety of 
sessions on topics ranging from seed production in 
southern India to improved drought stress tolerance of 
white clover through hybridisation with T. uniflorum L. 
This along with the poster sessions exposed me to so 
many different research areas and gave me some idea of 
the scope that grasslands research encompasses and 
exposed me to all the different projects that are going on 
all over the world. 

The theme of the congress was ‘revitalising grasslands to 
sustain our communities’ and there was particular em-
phasis on young career researchers with about 200 
young career researchers attending the conference. This 
was great as I was able to talk to other young research-
ers about their experiences going through a PhD and 
starting out in the work force.  

The conference also enabled me to meet and talk to 
more experienced grasslands researchers from New Zea-
land and all over the world and other industry profes-
sionals about their roles in grasslands research. Everyone 
I met was inspiring and enthusiastic about grasslands 
research.  

As well as being educational, the conference was also 
very entertaining. At the opening ceremony I got the 
chance to pat a wallaby, a wombat and I even got a pho-
to with a snake around my neck. The conference dinner 
was great too and I was serenaded briefly by the Italian 
tenor, one of the three tenors that provided entertain-
ment on the evening, the food was delicious and it was a 
great chance to network with more people. 

I thoroughly enjoyed my time at the conference and I 
would not have been able to attend if it wasn’t for your 
help so I sincerely thank you again for giving me such an 
amazing opportunity. I have returned to university with 
enthusiasm and I am looking forward to getting into my 
PhD and my future career as a grasslands researcher.  



 

 

Earthworms play an important role in the soil, decomposing organic matter, making nutrients available to plants 
and creating burrows in the soil to improve the movement of air and water through the soil. Earthworms do all this 
and more too. However not all earthworms are equal. There are three recognised functional groups based on their 
diet and activity through the soil profile (Fig 1). 

The two types of earthworms which are active in the soil surface are widespread and abundant. The most common 
is the ‘grey earthworm’, an endogeic earthworm that improves nutrient cycling by feeding on organic matter within 
the soil, and improving soil structure through its burrowing in the soil.  The second most common is the ‘dung 
earthworm’, an epigeic earthworm that improves organic matter incorporation and nutrient cycling by feeding on 
dung and other organic matter on the soil surface but spends little time burrowing within the soil.   

Adding earthworm functional diversity to pasture soils   
Nicole Schon, Alec Mackay and Ross Gray, AgResearch 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Earthworm functional groups: Epigeic earthworms feed on organic matter on the soil surface and do not form permanent burrows. 
Endogeic (grey) earthworms ingest topsoil and its associated organic matter, forming semi permanent burrows. Anecic earthworms draw 
organic matter from the soil surface into their deep, permanent burrows to feed on. Figure from Fraser and Boag (1998) and photos courtesy 
of R. Gray.  

The third type of earthworm which is often absent from 
pastoral soils is the deeper burrowing ‘blackhead earth-
worm’. This is an anecic earthworm which improves or-
ganic matter incorporation and nutrient cycling by feed-
ing on dung and other organic matter on the soil surface, 
and improves soil structure as it burrows deeper into the 
soil (taking the organic matter with it). A fully functional 
soil should contain all three types of earthworms for sus-
tained production. 

There are still pastoral soils which don’t have any earth-
worms.  

Earthworms beneficial to New Zealand pasture agricul-
ture are all exotic, having arrived accidentally with the 
first European settlers. Today the distribution of earth-
worms and their three functional groups remains patchy.  
This sporadic distribution was highlighted in a survey of 
the Central Plateau (North Island) where 80% of pastures 
sampled did not have the third earthworm functional 
group (deep burrowing, anecic earthworms) and 50% of 
pastures had no earthworms (Mackay et al., 2010). It is 
estimated that over 7 million ha of pastures in New Zea-
land, may benefit from the introduction of the deep bur-
rowing, anecic earthworms (Fig. 2).  

Benefits from a diverse active earthworm community 

The introduction of surface active earthworms into pas-
tures where earthworms are absent improves annual 
pasture growth from 28 to 113% (Stockdill, 1979). The 
activity of earthworms removes the turf mat that has 
accumulated in the absence of decomposing organisms, 
allowing improved movement of water, fertiliser and or-
ganic matter into the soil profile.  There is very limited 
data on the effect of deep burrowing earthworms on 
pasture growth in soils already containing earthworms. A 
study by Syers and Springett (1983) found the introduc-

 

 

 

 

Fig. 2. Map of New Zealand showing 
grasslands which are estimated to 
have existing populations of anecic, 
A. longa (black) and all remaining 
grasslands which may benefit from 
the introduction of anecic earth-
worms (grey). Coastline is marked 
in green. From Schon et al. (2011).  
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tion of A. longa into pastures increased pasture growth 
by 20%, with the suggestion that this was from extend-
ing the growing season.  This reflects the fact that earth-
worms not only influence nutrient cycling, but also air 
and water movement, also important factors in deter-
mining pasture growth.  

In intensive dairy systems where there are greater 
amounts of food (dung and other organic matter) for 
earthworms there is also greater livestock treading pres-
sures, making survival more difficult for those earth-
worms active in the soil surface. A field study found that 
increasing dairy cow numbers from 3 to 5 cows/ha re-
sulted in more deep burrowing anecic earthworms, as 
they reside deeper in the soil, more resilient to livestock 
treading pressures (Fig.3). In this situation the deep bur-
rowing earthworms therefore offer an effective substi-
tute for the surface active earthworms.  

Fig.3 Epigeic, endogeic and anecic earthworm numbers under defoli-
ation regimes and dairy cow stocking rates. Treatments: fallow (F), 
cut and carry (C), 3 dairy cows ha-1 (3), 4 dairy cows ha-1 (4), 5 dairy 
cows ha-1 (5) (Schon et al., 2010). 

 

The resilience afforded by the presence of all three 
earthworm functional groups is further highlighted by 
the findings of an investigation of the influence of the 
very dry conditions that prevailed during late spring and 
summer of 2012-13 on the earthworm community. Ini-
tial findings suggest that the surface active earthworms 
are impacted more by the climatic conditions than the 
deep burrowing species. This was reflected in reduced 
numbers of juveniles and immature individuals of both 
surface active earthworm species, making these two 
groups potentially more vulnerable in the coming season 
to other pressures, such as treading and cultivation.  This 
provides more support for ensuring the soil has all types 
of earthworms. 

With the exception of some bio-pesticides and nitrifica-
tion inhibitor research, little time and money have been 
invested in recent years into earthworm biology and the 
role this plays in improving and sustaining pasture pro-
duction.  Methods have been developed for introducing 
the surface active earthworm species, but the challenge 

remains for finding a technology to introduce the deep 
burrowing earthworms. Some current research is looking 
at two options for their introduction, including a study 
on the Central Plateau’s on coarse textured pumice soils 
that have recently been converted from a forest to pas-
ture land use. These soils contain no earthworms. Some 
success has been achieved with the introduction of deep 
burrowing anecic earthworm, contrary to past findings.   

What is in your soil? 

Earthworms are most active during the wetter months 
(April to September), especially when temperatures are 
still relatively warm.  It is easy during this period to get 
your spade out and take a look to see what is in your 
soil. In a single spade of soil you should ideally find at 
least 14 endogeic (grey) earthworms, more than 1 epige-
ic (dung) earthworm, and more than 1 anecic (darkhead) 
earthworm (equivalent to more than 450 earthworms/
m2). You may need to dig a few holes (20x20cm, 30cm 
deep) to get a good representation of a paddock. Earth-
worms concentrate near the soil surface so care needs to 
be taken in sorting earthworms from among the roots. If 
your earthworm numbers are low they may be increased 
by avoiding pugging events and increasing available or-
ganic matter.  If you do not have a particular type of 
earthworm, they can be introduced.  

 

For more information contact Nicole Schon, 
(nicole.schon@agresearch.co.nz) or visit http://
www.agresearch.co.nz/our-science/land-environment/
soilsland-use/Pages/earthworms.aspx.  
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