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8th IHSG conference!
Editor’s note: Here in the Southern Hemisphere we have
had a drier than normal winter with a hot dry El Niño
summer predicted to follow. The daffodils are opening and
spring is upon us. The memories of the 8th IHSG
conference and post-conference tour in China still make me
smile. It is always so motivating to meet and spend time
with other seed researchers. I look forward to Argentina in
2017. Post-harvest management and new sowings for the
Northern hemisphere as the temperatures start to drop.
In this issue, we look back on the 8th IHSG International
Conference in Lanzhou, China as preparations are
underway for our arrival in Argentina in 2017. Also, a
dedication to “Mr White Clover” Peter Clifford
This is issue 52 of the newsletter. Please remember to send
articles to either of the newsletter editors or to your area
contact person to be included in future newsletters.
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Presidents Column
Welcome to Newsletter No 52 with its focus on our just completed 8th Conference at Lanzhou, China
and post conference tour of the Hexi Corridor, famous for the Silk Road, its historical sites and large
irrigation areas with crops and seed production. This was our largest conference ever with 160
delegates, representing 14 countries. The 110 Chinese delegates represented 23 Provinces of China,
from the tropical seed groups of Hainan Island to those working on Chinese native grasses and
legumes in the north and north-western regions.
Lanzhou University and its College of Pastoral Agriculture Science and Technology (CPAST) is
situated in a city of 4 million people on the Yellow River and was our base for the three days of
conference papers and posters. We extend a large thank you to Professor YanRong Wang (conference
chairperson) and her large team of staff and post graduate students for a well-organized meeting.
From being met at the airport (70 km from the city centre) a team of local organizers in their yellow
IHSG shirts were always ready to help. A team of students also provided the music and entertainment
at the conference dinner that was much appreciated by delegates.
A conference is not only a place for formally shared information through papers and posters, but often
it is the informally shared information and contacts with fellow researchers that is the real value of a
conference. This Newsletter shares one of the plenary papers Nick Pyke et al. on extension
experiences with seed growers. We will include others in the next newsletter. Conference delegates
had many opportunities to meet with and discuss issues of seed germination and dormancy with Carol
and Jerry Baskin authors of “Ecology, Biogeography, and, Evolution of Dormancy and Germination”
now recently published as a 2nd edition. The full conference proceedings will be available
electronically on our IHSG website in August.
Four young New Zealanders representing different parts of the herbage seed industry attended the
conference, travelling on scholarships provided from the 2013 Methven Workshop. In this Newsletter
they share their impressions of the conference.
The conference included tropical species seed research and experiences from Thailand, southern
China and northern Argentina. Michael Hares village based seed production experiences from
Thailand is a useful model for small scale production of species that are difficult to harvest using fully
mechanized approaches.
The business meeting has confirmed our next conference will be in Pergamino, Argentina in late
October, 2017; followed by Oregon in 2019. The executive is seeking expressions of interest to host
future meetings beyond 2019. Incorporating a social media platform for members to keep in touch and
to exchange seed research ideas is one challenge the executive will initiate this year.
The northern hemisphere harvest has already started and we wish our northern friends a good harvest
and data collection for their summer.
Phil Rolston, President
2

8th International Herbage Seed Conference 2015
YanRong Wang, Chairperson of Local Organizing Committee
The 8th International Herbage Seed Conference was held in Lanzhou, Gansu province, China from
June 21 to 24, 2015. The conference was followed by a 5 day post-conference tour to the Gansu Hexi
Corridor (Silk Road). The conference local organizers were the College of Pastoral Agriculture
Science and Technology (CPAST) of Lanzhou University.

Herbage seed production in China
Demand for forage and turf grass seed in China has been increasing as required by grassland
restoration and animal production. Currently about 150,000 tons herbage seed is sown annually, and
the domestic production is only about 100,000 tons each year. Thus, nearly one third of the total
herbage and turf grass seed sown in China is imported from other countries. The primary regions for
herbage seed production are Gansu, Inner Mongolia and Qinhai. These 3 provinces located in
northwest of China produce about 68% of the total seed produced nationally. Lucerne, oats,
sudangrass, milkvetch, Elymus nutance and common vetch as the primary species produced and
among these lucerne and oats rank at the top of domestic seed production. The main imported herbage
seed species are ryegrass, fescue and bluegrass. The China herbage seed industry initiated in the late
of 1980s and while progress is evident, the industry is still in the developing stage. Limitations for the
herbage seed industry development in China include: weak support for herbage plant breeding
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programs, difficulty in maintaining new variety purity, and minimal adoption of applying research
results being to actual seed production practices.
Host institution
Lanzhou University is a major university ranked the top 30 in China. The College of Pastoral
Agriculture Science and Technology (CPAST) of Lanzhou University is one of the leading
institutions in the grassland science research and teaching in China. The main missions of the CPAST
are: to carry out research for increasing agricultural productivity and land sustainability through
integration of pasture, cereal and livestock production and to teach undergraduates and graduate
students in grassland science and ecological science. There are approximately 50 academic staff, 357
undergraduates and 328 postgraduates in college. The CPAST is well equipped with advanced
research facilities and has 6 research stations located different ecological zones within China. The
primary research areas include: seed science and technology, plant breeding, forage plant pathology,
turf science, integration farming systems, rangeland management, remote sensing and information
technology and agriculture economics. An Official Herbage Seed Testing is located in the college and
recently became ISTA certified in 2014.

The research activities conducted by the herbage seed group primarily involve: seed testing
technology, native seed production, seed biology and ecology, and selection for high seed yield forage
varieties (mostly related to reducing seed shattering). Developing guidelines for testing distinctness,
uniformity and stability for new herbage plant varieties is another important activity beyond the seed
work. There are 10 staff and 15 post-graduate students working in this group. Since it was established
in 1986, the Official Herbage Seed Testing Centre has played an important role in maintaining seed
quality standards in the northwest region of China.

Conference venue
Lanzhou is the capital city of Gansu province in northwest China with a history of more than 2000
years, covering an area of 1632 km2 with 3.6 million residents. It is the only city that the Yellow
River runs through, allowing for production of many rich fruit crops. Lanzhou is a hot spot on the
ancient Silk Road which is abundant with tourist attractions. Along the banks of the Yellow River
extends the longest riverside road in China, where you can admire the first bridge over the Yellow
River, Watermill Park which has the sculpture of the Yellow River Mother, White Pagoda Park, and
Five-Spring Mountain Park.
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Post conference tour
The post-conference tour visited the Hexi corridor, which consists of the main part of the ancient Silk
Road. The region is primarily occupied by desert and Gobi. Several oases are formed along the inland
rivers. The snow-capped Qilian mountains (Figure 1) lay to the south while the Mazong, Heli and
Longshou mountains lay to the north. There are diverse landscapes and farming
systems in the Hexi Corridor which include: alpine grassland-yak systems (Figure 2), desert
grassland-goats-camel systems (Figure 3), and various intensive field crop-sheep systems. Visitors
also experienced the unique cultures in the area including Tibetan, Yuku, Czech, Muslim and
Mongolian. In addition, there are also many well-known historical sites that were visited along the
ancient Silk Road, including Wuwei Leitai Tomb, Zhangye Grand Buddha Temple, Zhangye Danxia
Landform (Figure 4) and Mogao Caves.

Figure 1. Qilian Mountains

Figure 3. Desert grassland-camel system

Figure 2. Alpine grassland-yak system

Figure 4. Zhangye Danxia landform

Annual rain fall in Hexi corridor ranges from 100 to 150 mm with strong sunshine, which makes the
region the largest seed production area in China. It is estimated that nearly 60% of field crops,
including lucerne grown for seed, sown in China are produced in the Hexi Corridor. There are around
150 companies who conduct business on seeds for forage crops, corn and vegetables.
At the end of the newsletter are some photos taken at the conference and post-conference tour.
The 9th IHSG Conference is in ARGENTINA 2017. The Youtube link to the Argentinian
presentation can be found here https://www.youtube.com/watch?v=5I34eekR7k4
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Impressions from first time IHSG Conference attendees
Sarah McKenzie, South Island Extension Agronomist, Agricom, Lincoln, New Zealand
Attending the 8th IHSG Conference in Lanzhou, China at the end of June was an excellent opportunity to
experience and learn about a country with a developing seed industry, while also broadening my global seed
industry understanding by being able to engage with others delegates, with around 16 countries and 5
continents represented.
The organizing committee did an excellent job, giving a great insight into the Gansu province and its
importance within the Chinese herbage seed industry. It was highlighted the need to be able to close the gap
between research being done and the ability to transfer this into practices being adopted commercially. The
potential is obvious with the efforts being made to investigate change of practice and the development in the
industry. There is a large focus on improving the yields and quality controls of some of their main crops, as
well as finding solutions to improve the seed production of some of their native species in order to be able to
develop a market for these.
For some of their native species with troublesome seed production,
being able to produce a reliable crop, and combating the low yields
and quality, will determine whether it is worth trying to show a
reliable value of these to the end user. Solving the seed production
issues would be important in being able to create a market for these
products, whether for livestock production, environmental and
restorative uses.
In addition to the insight in to the Chinese herbage seed industry, the
conference highlighted a range of interesting topics. A number of
presentations related back to one of the first plenary talk, of the
plant breeders’ dilemma of breeding for forage versus seed, and the
need for there to be more of a seed production consideration within
the breeding process. For me other topics of interest were hearing
about other developing seed producing countries, endophyte
developments, and the approach of two countries to environmental
nutrient regulations and the potential impacts and opportunities
from this.
The opportunity to attend the 8th IHSG Conference, with help of
funding from the IHSG Continuing Education Group, was a great
experience and one that I am very grateful for. It was a very stimulating few weeks, and was great to be able
to see part of a very interesting country with an agricultural focus.
--------------------------------------------------------------------------------------------------------------------------Clare Sullivan, South Valley Field Crops Extension, OSU, Oregon
It indeed was great to attend the meetings as a new Faculty member,
and new member of IHSG. Here's what it meant to me as a new
person:
As someone new to the herbage seed industry, it was a really great
opportunity to meet researchers from around the world and share
ideas on Extension approaches/future projects. Learning from others
gave me a fresh perspective and helped inspire new ideas for my own
work back in Oregon.
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Grant Duff, young seed grower, New Zealand
Applying for the 8th international Herbage seed conference scholarship has proven to be a once in a life time
opportunity. It has helped me to develop a greater understanding of the international herbage seed industry
and gain a network of growers and industry representatives from a very wide range of countries. A highlight
would have to have been the post conference tour of the Hexi corridor as well as the warm and pleasant
hospitality of the Chinese people which we enjoyed throughout our stay. The company of delegates from other
nations was also very enjoyable.
Key points I learnt from the conference were the enormous requirement for
desert stabilization species particularly in Asia. Also of note was the
production of tropical forage legumes and grass species unfamiliar to New
Zealand. It was pleasing to see the in-depth scientific nature of the research,
development and extension. A point that I had previously given little
consideration to is the drive to increase seed yields to allow the
commercialisation of forage and turf varieties, which would otherwise be
deemed financially unviable due to their poor seed yielding characteristics.
Also of particular interest to me was the work being done on red clover seed
production in the USA, Norway and New Zealand. I would like to pass on my
sincere thanks to the IHSG organising committee for awarding me this grant
and I would highly recommend others apply should it become available in the
future.
------------------------------------------------------------------------------------------------------------------------------Matthew Hicks, Cropmark Seeds, New Zealand
As I sit watching the snow fall outside my office in New Zealand I have time to reflect on the recent IHSG
conference in Lanzhou, China and post conference tour through Gansu province. The first thought that comes
to me is the contrast in production systems between the two countries and yet the similarities in research
based around crop establishment, nutrient management, pollination, reproduction efficiency and harvest
management. These basic fundamentals are the key to improving yield and profitability in all environments
regardless of whether you are in an established or developing seed industry.
The conference showcased the huge amount of research into herbage seeds being conducted worldwide and
this highlights the specific nature of our industry with different locations, plant species and management
constraints all requiring focused research. The one common factor amongst all this is the seed grower and
their requirement for profitability highlighting the need for effective technology transfer to the farmer level.
Attending the conference and tour was an eye opening experience but the overriding memory is of the cooperation and friendliness of all the researches and delegates providing a platform for discussion, problem
solving and future research ideas.
I must thank the local organising committee and especially the people in yellow shirts who meet us off the
plane and bus and made us all feel welcome in their city. Also I thank the NZ continuing education group for
providing funds to attend the conference.
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Extension - delivering opportunities to the New Zealand herbage seed industry
Nick PYKE1, Richard CHYNOWETH1, Phil ROLSTON2, Murray KELLY3, Bede MCCLOY4
1
Foundation for Arable Research, Templeton, New Zealand
2
AgResearch, Lincoln, New Zealand
3
PGG Wrightson Seeds, Kimihia Research, Lincoln, New Zealand
4
NZ Arable, Christchurch, New Zealand
1
Email: pyken@far.org.nz
Abstract
Information flow to the New Zealand herbage seed producer can be very effective as it is a small
cohesive industry. Some key factors that help ensure good uptake of new information are, firstly the
farmers recognize that to remain competitive they need to be aware of, evaluate and implement new
practices rapidly into their farming system. This desire for new knowledge is then supported by many
of the researchers and consultants working collaboratively to ensure they deliver the same messages.
A third key factor is that the production area in New Zealand is geographically condensed and the
same extension personnel are working with farmers across the country. Farmers are introduced to
new ideas and management practices early in the research through an effort to undertake much of the
research on commercial farms. Integral to the successful delivery and uptake of new information are
the industry good supported Grass Seed Production discussion groups. These groups have been
operating for over 23 years and the key messages related to optimizing productivity are discussed
with farmers in their local fields on two or three occasions each year. These face to face discussions
are supported by regular email updates, written reports and presentations. In future new methods are
being explored to ensure New Zealand farmers have the best information.
Keywords: extension tools, extension approaches
Introduction
It has been said that there is sufficient scientific knowledge in the world - the problem is getting it to
the users. Estimates of time for technology transfer to the user are depressing - surveys indicate that it
takes seven years to make a change in 1% of growers, another seven to achieve 10% (the critical
threshold for adoption) and another seven for the rest. In the herbage seed industry in New Zealand
we are trying to reduce that 21 year challenge. The type of technology and the cost to implement the
technology has a marked impact on the rate of uptake. For example, it took 55 years from 1920 for
90% of US farms to have tractors (high cost, high risk, benefit not clear) whereas it took 25 years
from 1935 to achieve 90% use of hybrid maize (low risk, medium cost, high benefit) and eight years
from 1997 to achieve 80% uptake of use of GE maize hybrids in the US (low risk, low cost, medium
benefit) (Pardey et al., 2010). Although the risk, cost, benefit equation may well influence the time
frame for uptake of these technologies, it is generally accepted that new technologies are implemented
more rapidly in agriculture today than a few decades ago.
In 2011 New Zealand produced approximately 38,000 tonnes of herbage seed and, of this $70 million
dollars of herbage seed was exported (Hampton et al., 2012). Seed is produced from over 14 species
and exports went to more than 30 countries with the major markets being Australia, America and the
EU (Pyke et al., 2004; Rowarth et al., 1995). The number of species and end user requirements
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means there is a complex jigsaw of information required by growers to sustainably produce
economically viable yields of high quality seed.
Over the last three decades changes in funding (e.g., government subsidies on fertilizer) and
regulation (nitrogen and pesticide restrictions) have meant changes in emphasis from maximum
production to maximum efficiency of use of inputs (Rowarth, 1997). This, coupled with a dramatic
increase in numbers of herbage cultivars entered into certification, increased demands for quality,
traceability and sustainable production systems, and the removal of the government supported
extension service, means that the New Zealand herbage seed growers have had to be extremely
adaptable in order to stay viable.
Extension is a compromise between effectiveness and cost: one-to-one programs are effective but
costly (Rowarth et al., 1993); press articles are relatively cheap, but untargeted and, as they are
unlikely to contain detail, can, at best, be used to generate interest. Seminars and field days,
particularly if focused on a particular topic, and linked with a technical bulletin, are believed to have
both reach and impact (Pyke et al., 1997). While awareness can be created from agrimedia reports,
good uptake generally requires greater interaction through field events or similar (Lissaman et al.,
2013).
Encouraging the uptake of technology by growers is essential if the value of investment in research is
to be achieved. Since it was established in 1995, the Foundation for Arable Research (FAR) has been
responsible for identifying the applied research needs, commissioning research and delivering the
outcomes to provide benefits to farmers. The herbage seed industry in New Zealand has been assisted
by targeted extension programs involving scientists working directly with groups of growers
(Rowarth et al., 1993; Rolston, 1995). These programs resulted not only in increased yields but also
in communication of research needs from growers to scientists (Rowarth et al., 1993).
Extension is recognized internationally as essential for the herbage seed industry, with groups in
many countries devoting significant effort to delivering outcomes to growers. However, the successes
of extension are not well documented, and in fact, over the seven IHSG conferences to date only three
papers have addressed extension.
Extension
Within the herbage seed industry there are some key points that are essential to the uptake of
technology:
·

Involve the growers and target the correct group of growers.

·

Keep the message concise.

·

Provide a number ways for growers to access the information – push vs pull.

·

Remove the risk through delivery of high quality information

·

Identify the benefits - not the results or the outcomes.
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Involve the growers
Involving growers wherever possible in applied research activities will help them to understand the
research. It also helps to ensure that the research is practical, focused, relevant, will provide benefits
and takes into consideration the issues that growers will need to face when they implement the
outcomes of the research on their properties. Keeping growers informed of the research as it
progresses helps to encourage uptake by growers when the research is completed, and undertaking it
on growers’ properties provides confidence that the practice will work and will be applicable to them
on their property.
Different growers have different interests, different abilities to understand new technology and
different abilities to take risk. Thus the information should be targeted to cater for a reasonably broad
group of growers. While the general concept of different ability to take up new technology, as
expressed in the diffusion of innovation curve, with groups such as the innovators, followers and
laggards (Rogers 1995), applies to herbage seed producers the fit of people to a group may change
depending on how readily they understand and accept the technology and what the technology or
information will deliver to them.
Fortunately herbage seed growers in New Zealand embrace new ideas and technologies readily,
suggesting that the shape of the uptake curve will differ with more innovators and early adopters.
This is clearly evident in how rapidly the uptake of the PGR trinexapac ethyl occurred in New
Zealand, with estimates of over 95% uptake in three years from the launch of the product (Rolston et
al., 2004). However, with FAR research data indicating at least a 20% yield increase and a margin
over the cost of the chemical of over $1100/ha then rapid uptake was expected. The benefit to the
New Zealand industry is over $8 million per annum. This is not the only example of rapid uptake.
Nitrogen use and closing dates are other examples where growers have rapidly adopted new practices.
Keep the message concise
The message to growers should be concise. Growers are busy people and need to get the important
information quickly. This may mean presenting only the data from trials that is of value in aiding the
farmer to make a decision. However, if they want more detail they should be able to easily source the
extra information they need. FAR format written and most verbal messages to ensure the key points
are clearly articulated but further information is available for those requiring further detail. With the
volume of information available, or being pushed to farmers, it is essential the message is concise,
particularly if we wish to maximize the value of smart phones, apps and texts. 55% of NZ dairy
farmers preferring to receive information by text (Dodd 2015).
Provide a number of options in ways that growers can access the information
Different people want to access information in different ways, so it is important that information is
made available to growers in more than one way. Most growers prefer to have relevant information
pushed to them. If they are searching for new information they may go to a website (pull) but
generally they are too busy. Thus it is important the right information is transferred in a way the
grower can understand (non-scientific), at the right time of year, in the right quantity, at the right
price, and that it clearly identifies the benefits (often dollars) from implementing outcomes of the
research (push). Increasingly an extension exercise is considered to be complete when information
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has been posted on a website, a large electronic filing cabinet often with a filing system that may
make little sense to the farmer user.

There is a clear expectation from many research organizations and from government that growers
should view the web as a primary source of information. While it has increased in usage in recent
years it is not widely used, with only 32% of New Zealand farmers (Lissaman et al., 2013) regularly
sourcing information from the web. This is lower than the 65% of arable farmers who indicated they
used the web in a survey in 2002 (FAR unpublished data) and lower than the 96% of New Zealand
dairy farmers reported to be online (Dodd, 2015).
In New Zealand, the use of the web is limited in some areas by the ability for farmers to operate with
good connectivity, and the use of hand held portable devices is also limited by rural connectivity.
Remove the risk, deliver high quality information
Key to removing perceived risk is ensuring that the research delivers high quality, relevant and
believable information. High quality research can be confidently delivered to growers and the level of
risk is minimized. If a field trial is not well managed and the practices used are not relevant to grower
practices then it will be extremely difficult for growers to have confidence in the information. If the
trial has good significance levels this will help growers accept the data, but greater reliance is placed
on the research visually appearing good and the person discussing the results being confident in what
is presented.
The research should be designed so that the farmer question “What will happen on my property?” can
be answered. This may involve good use of appropriate models, doing the research at a range of sites,
with a range of cultivars or environments, or by involving key growers in the research. Farmers can
then decide if it will work for them, under their growing conditions and with their expertise.
FAR has tried to ensure that applied research trials address this for growers. For example, research on
nitrogen (Rolston et al., 2010) includes results from 17 trials over four years with eight cultivars.
This has now expanded to be 28 trials over nine years with 13 cultivars (R. Chynoweth, FAR pers.
comm.)
Identify the benefits
The benefits to the grower are not the results of the science or the outcomes of the research but what it
means to them and their life. Many of the benefits will be judged by the influence on the $$ returns in
the short term. However, farmers will also implement research if the dollar benefits can be clearly
seen in the future, if the job will be made easier or can be undertaken more safely, if more leisure time
will result, or if it will improve the sustainability or environmental acceptability of farming practices
in the short or long term. The financial benefits were clearly demonstrated with trinexapac-ethyl, but
the cost benefit can be applied to other management changes. For example, research on fungicides for
disease control in Italian ryegrass showed an average $282 margin over fungicide cost per hectare
over 5 trials over four years (FAR 2007), an increased profitability per hectare which can be achieved
with minimal risk.
Most arable farmers realize the importance and value of arable research and information transfer.
FAR consults with farmers to make sure the research is addressing the issues of concern to farmers
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and that information transfer methods are appropriate. A 2002 random survey of arable farmers
showed over 90% support for the ways in which they receive information and 88% of farmers said
FAR had significantly improved the information available to them as growers (FAR unpublished
data).
It is imperative that farmers are involved in all parts of the research and information transfer process
if the research is to add value and be implemented within their business.
FAR use all of the following methods to transfer information:
•

Arable Updates: written summaries (2-4 sides of A4) of a research project or information, with
a concise key points;

•

Newsletters: progress reports on research, information on what research has been funded;

•

Discussion groups, Seminars and Field days: researchers discuss the key points of the
research;

•

Media articles: where growers comment on what research means to them;

•

Email: to deliver immediate results of research or information that is timely is available;

•

Training courses: presenters go into detail on a specific topic to upskill farmers;

•

Strategy documents and booklets: information from a number of trials on a single topic
compiled for farmers;

•

Website: much of the written information is in a repository on the website;

•

Demonstration: research and involvement of farmers in the research.

Successful extension in herbage seed – Ryegrass 2000 and beyond
The most successful and enduring extension method used in the New Zealand herbage seed industry
are the discussion groups. These groups were started by Dr Phil Rolston in 1993 (Rolston, 1995) and
are still extremely popular. For a number of years NZ Arable (a private research and advisory
company) facilitated three regional grower discussion groups and FAR became the facilitator from
early 2000’s. In 2014 nine Ryegrass Discussion Group field meetings were held on growers’
properties, predominantly in the Canterbury region. These discussion groups are spread both
geographically and chronologically to try to ensure most grass seed growers can attend a meeting on
farm in their area at key times in the growing season when they are making major decisions. The
number of growers attending each meeting is usually a maximum of 30, so those attending feel
comfortable to ask questions relevant to their farms.
These discussion groups are probably unique in that the facilitators are represented across four
different organisations; AgResearch (Crown Research Institute), FAR (grower levy R&D
organisation), NZ Arable and PGG Wrightson Seeds (a commercial seed company) and that the
facilitators are some of the most experienced research and extension personnel in New Zealand.
Uptake of new production methods from the information presented at these discussion groups is likely
12

to be high. Payne et al. (2009) reported 4.6 changes were made by farmers attending these sort of
meetings compared to two changes made by farmers not attending.

These discussion groups have made a very significant impact to the herbage seed industry in New
Zealand and this is clearly identified by five points:
• They are probably the longest running discussion groups in New Zealand agriculture and have
now celebrated their 22nd birthday.
• An aspirational production goal of 2000kg/ha was part of the group name (Ryegrass 2000) in
1995 (Rolston 1995), but due to the opportunity provided by these groups for growers to see
first-hand the trials showing the effects of the new PGR’s and strobilurin fungicides, the
improvement in production by New Zealand growers this aspirational yield was often
surpassed by 2000 and a new target of 3000kg/ha was developed.
• When yields of 2000kg were achieved, a plan to wind down the discussion groups was
strongly opposed by growers and there is demand for these discussion groups outside the
Canterbury area.
• In 2014 each discussion group meeting was attended by approximately 30 growers. As each
region had two separate meetings at least 150 different growers attended the discussion
groups. There are approximately 800 growers of herbage seed in New Zealand which means
approximately 18% of growers attended the discussion groups.
• 20% of people attending discussion group meetings are seed, agri-chemical and fertilizer
company field reps who in turn are in contact with 20+ other seed growers giving a
significant multiplier effect
Clearly other extension systems such as seminars, written articles and especially seed company
representatives have also impacted on uptake of new knowledge, but no other single method has had
such a long term and lasting effect as the discussion groups.
Looking ahead
Sustainable production systems are increasingly required by the consumer and much of FAR’s work
will be in synthesizing information from several research programs to create management protocols
that meet these requirements (decreased costs, decreased risk to production, increased yield and
protection of resources). At the same time, the importance of producing and maintaining a quality
(weeds and vigor) product are recognized (Rowarth et al., 1998), and research and extension in these
areas is also underway.
The web, apps and email are becoming increasingly important tools in delivering information
efficiently to farmers. Relationships with other countries and research groups are also extremely
important, and with modern communication systems are getting increasingly easier.
The New Zealand Herbage Seed Industry is successful in achieving rapid uptake of information
mainly because we have a number of very good growers who are constantly searching for and
implementing new practices on their farms. This, combined with the delivery of information by a
small group of trusted researchers and consultants providing high quality information in a familiar on13

farm discussion type format, will continue to make a difference to and ensure ongoing viability of
their businesses.

References
Dodd, J. 2015. Kiwi farmers and the media. Research commissioned by NZX Agri by Ipsos
www.ipsos.co.nz.
FAR. 2007. Fungicides on Italian ryegrass. Herbage Arable Update # 60.
http://www.far.org.nz/index.php/arable-update/p/3/category/herbage.
Hampton, J.G.; Rolston, M.P.; Pyke, N.B.; Green, W. 2012. 2012. Ensuring the long term viability of
the New Zealand seed industry. Agronomy New Zealand 42: 129-140.
Lissaman, W.J.; Casey, M.; Rowarth, J.S. 2013. Innovation and technology uptake on farm.
Proceedings of the New Zealand Grasslands Association 75: 27-32.
Pardey, P.G.; Alston, J.M.; Ruttan. V.W. 2010. The economics of innovation and technical change in
agriculture. IN: Handbook of the Economics of Innovation, volume 2, edited by Bronwyn H.
Hall and Nathan Rosenberg. New York, NY: Elsevier, 2010, pp.939- 984.
Payne, T.A.; Stevens, D.R.; Casey, M.J. 2009. Deer focus farms – are they working? Proceedings of
the New Zealand Grassland Association 71: 217-221.
Pyke, N.B.; Rowarth, J.S.; Daveron, A.; Slater, R. 1997. Bringing science to the producers: nitrogen
and water-use in arable farming. Proceedings of the Agronomy Society of New Zealand 27: 3336.
Pyke, N.B., Rolston, M.P. and Woodfield, D.R. 2004. National and export trends in herbage seed
production. Proceedings of the New Zealand Grassland Association 66: 95-102.
Rogers, E. 1995. Diffusion of innovations. 4th edition. Free Press, London, NY, USA.
Rolston, M.P. 1995. Ryegrass 2000. Proceedings of the Third International Herbage Seed
Producers’ Research Group Conference: 296-297.
Rolston, M.P; McCloy, B.L.; Pyke, N.B. 2004. Grass seed yields increased with plant growth
regulators and fungicides. Proceedings of the New Zealand Grasslands Association 66:127-132.
Rolston, M.P.; McCloy, B.L.; Chynoweth, R.J. 2010. Predicting nitrogen requirements in perennial
ryegrass seed crops. Agronomy Society of New Zealand Special publication no. 13 /Grassland
Research and Practice Series No. 14: 59-65.
Rowarth, J.S. 1997. Nutrients and moisture inputs for grass seed production. Journal of Applied Seed
Production 15: 103-110.
Rowarth, J.S.; Hampton, J.G.; Hill, M.J. 1998. Survival of the New Zealand herbage seed industry:
quality is the answer. Proceedings of the Agronomy Society of New Zealand 28: 21-30.
Rowarth, J.S.; Clifford, P.T.P.; Archie, W.J.; Guy, B.R. 1993. Technology transfer in the seed
industry: a success story. Proceedings of the Agronomy Society of New Zealand 23: 113-115.
14

Effect of application of plant growth regulators on seed yield and its components of Lolium
multiflorum
Barbara Golińska and Piotr Goliński
Department of Grassland and Natural Landscape Sciences, Poznan University of Life Sciences,
Poland
Introduction
The current problem in the cultivation of Lolium multiflorum for seeds, especially in conditions of
optimal soil nitrogen availability, is plant lodging. Among treatment intended to prevent the
occurrence of this phenomenon is the application of growth regulators which, in some forage and turf
grasses, results in considerable increases of seed yields (Rolston et al., 1997). However, the main
issue is the selection of the appropriate preparation. As reported by Rijckaert (2010) and Rolston et al.
(2012) the significant effects concerning delayed lodging, better seed set use and seed yield increase
in Italian ryegrass grown for seeds were obtained after using of trinexapac-ethyl applied as Moddus.
Therefore, there is a need to carry out investigations about the effects of plant growth regulators
available on the market potentially using in Italian ryegrass grown for seeds in different site
conditions.
The aim of the investigations was to assess the impact of the application of selected plant growth
regulators (PRG) in the seed production of Lolium multiflorum cv. Mitos in the first year of
utilization.

Material and Methods
During 2006-2007, in Brody (52º26’ N, 16º18’ E) and Szelejewo Plant Breeding Danko Ltd. (51º85’
N, 16º30’ E) an experiment was set up in a plot block-design with three replicates (plot size 1 m × 10
m) to evaluate the effect of different PRGs on the seed yield and selected biological features of
Lolium multiflorum cv. Mitos:
(1) untreated control;
(2) trinexapac-ethyl (TE): 100 g/ha (Moddus 250 EC) applied in BBCH 32;
(3) TE: 75 g/ha BBCH 32 + 75 g/ha BBCH 39;
(4) TE: 150 g/ha BBCH 39;
(5) etephon: 480 g/ha BBCH 32 (Cerone 480 SL);
(6) chlormequat chloride: 500 g/ha BBCH 32 (Cycocel 250 SL).

The experiment was situated in Brody on Albic Luvisols soils (pHKCl – 5.8, Nt – 0.13%, P2O5 – 142
mg/kg, K2O – 158 mg/kg, Mg – 73 mg/kg) and in Szelejewo on Cambisols soils (pHKCl – 5.9, Nt –
0.10%, P2O5 – 220 mg/kg, K2O – 102 mg/kg, Mg – 67 mg/kg). In August 2005 and 2006 seeds were
sown in the rate of 400 seeds/m2 at row spacing of 25 cm. Fertilisers were applied each year at a rate
of: N – 80 kg/ha, P2O5 – 50 kg/ha, K2O – 80 kg/ha. The following parameters were analyzed: plant
lodging (using a 9 point scale - 1 – very strong lodging, 9 – without lodging), seed yield (collecting
seeds with a plot Wintersteiger combine harvester from the area of 10 m2, drying and cleaning), yield
components (biometrical analyses) and seed quality (according to ISTA). Data analysis by ANOVA
was undertaken using Statistica 10.0. Tests of the main effects were performed by F-tests. Means
were separated by the LSD and were declared different at the P<0.05 level.
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Results
The application of PGRs reduced significantly the plant lodging on Albic Luvisols soils in
comparison with the untreated control on which the degree of this phenomenon, assessed for the two
years of studies, was on average at the level of 7.0 (Table 1). The best effect of protection against
lodging (9.0) was achieved in the case of the application of trinexapac-ethyl at the BBCH 39. In the
case of Cambisols soils the application of PGRs did not reduce the plant lodging significantly (Table
2), but delayed the occurrence of this process. The best effect was observed after application of
trinexapac-ethyl in BBCH 39 and treatment (3) a a split-application of 150 g/ha divided between two
growth stages BBCH 32+ 39.
The PGRs reduced considerably generative shoots length, particularly trinexapac-ethyl applied in
BBCH 39 and BBCH 32+BBCH 39. On the Albic Luvisols soils site the effect reached the level of
ca. 14% and on the Cambisols soils site ranged from 6.5 to 8.8%. Moreover, this PGR reduced the
length of inflorescences by 7.4-8.5% on Albic Luvisols soils and 15.8-10.5% on Cambisols soils. By
reducing or delaying plant lodging, the application of PGRs in the seed cultivation of Lolium
multiflorum exerted a positive influence on the seed set efficiency, particularly on Albic Luvisols soils
site where the differences were significant.
The application of PGRs resulted in the increase of seed yields in comparison with the control
treatment in the range from 7.6% to 39.2% on Albic Luvisols soils (Table 1) and from 1.8% to 24.7%
on Cambisols soils (Table 2). The seed yield response after spraying of chlormequat chloride was not
significant or negative. The best effect in Lolium multiflorum cultivated for seeds was observed after
using of trinexapac-ethyl (Moddus 250 EC) applied in the dose of 150 g/ha in the growth stage
BBCH 39. In comparison with the untreated control, the use of this preparation increased seed yields
of Lolium multiflorum by 39.2% on Albic Luvisols soils and 24.7% on Cambisols soils. The observed
effect was the result of protection against lodging or delaying of the phenomenon and improved seed
set efficiency. The application of PGRs had no significant negative effect on seeds germination
capacity of Lolium multiflorum.
Table 1. Effect of the application of selected PGRs in the seed production of Lolium multiflorum cv.
Mitos on Albic Luvisols soils in the first year of utilization (means 2006-2007)
Treatment

untreated control
trinexapac-ethyl BBCH 32
trinexapac-ethyl BBCH 32+39
trinexapac-ethyl BBCH 39
etephon BBCH 39
Chlormequat chloride
BBCH 39
LSD0.05

Plant
Shoots
lodging (1- length
(cm)
9 scale)

Ear
length
(cm)

Seed set
efficiency
(%)

7.0
7.7
9.0
9.0
8.0

131.5
130.2
113.1
112.3
126.5

28.2
26.5
26.1
25.8
25.6

59.0
58.9
70.2
70.2
60.1

Seed
yield
(kg/ha
)
1157
1364
1550
1610
1522

7.3
0.65

130.9
2.65

27.6
0.9

63.1
6.1

1245
179
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Germination
(%)

98.0
ns

97.8
96.5
98.2
97.8
97.5

Table 2. Effect of the application of selected PGRs in the seed production of Lolium multiflorum cv.
Mitos on Cambisols soils in the first year of utilization (means 2006-2007)
Treatment

untreated control
trinexapac-ethyl BBCH 32
trinexapac-ethyl BBCH 32+39
trinexapac-ethyl BBCH 39
etephon BBCH 39
chlormequat
chloride
BBCH 39
LSD0.05

Plant
Shoots
lodging (1- length
(cm)
9 scale)

Ear
length
(cm)

Seed set
efficiency
(%)

3.3
3.0
3.0
3.7
3.3

145.8
140.2
136.3
132.9
144.5

29.8
26.1
25.1
24.0
28.0

83.0
83.4
86.5
88.2
83.1

Seed
yield
(kg/ha
)
2040
2087
2103
2543
2077

2.7
ns

141.8
3.2

26.8
2.5

81.1
ns

1987
170

Germination
(%)

99.3
ns

100.0
98.7
97.0
97.7
98.3

Conclusions
In both sites, on Albic Luvisols soils and Cambisols soils, the best effect in seed yield of Lolium
multiflorum were obtained after application of trinexapac-ethyl (Moddus 250 EC) in the dose of 150
g/ha in the growth stage BBCH 39. Slightly worse effect was observed in the case of dividing of the
150 g/ha of trinexapac-ethyl use into two applications in BBCH 32+39.
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Effect of application of preparations controlling the plant ripening process on seed shedding
and yield of Lolium perenne
Piotr Goliński and Barbara Golińska
Department of Grassland and Natural Landscape Sciences, Poznan University of Life Sciences,
Poland
Introduction
The seed shedding susceptibility occurs particularly in the species of Lolium-Festuca complex
(Hampton and Fairey 1997; Simon et al. 1997). In order to prevent seed losses by shedding the
investigations are necessary to improve the efficiency of grass seed production. One of the
possibilities is using preparations which physically or physiologically control the ripening process of
plant and decrease the seed shedding susceptibility.
The aim of the study was to assess the influence of different preparations controlling the plant
ripening process on seed shedding of Lolium perenne cv. Solen in the first year of utilization.
Materials and Methods
In 2008-2009, in Szelejewo Plant Breeding Division (51º51’ N, 17º09’ E), which belongs to Plant
Breeding Danko Ltd., two one-factorial experiments were set up in a plot block-design with three
replicates (plot size 5 m × 25 m). The experiment was situated on Cambisols soils (pHKCl – 5.9, Nt –
0.1%, P2O5 – 220 mg/kg, K2O – 102 mg/kg, Mg – 67 mg/kg). In August 2007 and 2008 seeds were
sown in the rate of 400 seeds/m2 at row spacing of 25 cm. Fertilisers were applied each year at a rate
of: N – 80 kg/ha, P2O5 – 50 kg/ha, K2O – 80 kg/ha. During plant ripening process the effects of
different treatments were tested:
(1) untreated control;
(2) diquat as dibromide 400 g/ha (Reglone 200 SL);
(3) synthetic latex 550 g/ha (Elastiq 550 EC) + No.2;
(4) di-1-P-menten 666 g/ha (Spodnam 555 SC) + No.2;
(5) dimetipin 375 g/ha (Harvade 250 SC);
(6) synthetic latex 550 g/ha (Elastiq 550 EC) + No.5;
(7) di-1-P-menten 666 g/ha (Spodnam 555 SC) + No.5;
(8) synthetic latex 550 g/ha (Elastiq 550 EC);
(9) di-1-P-menten 666 g/ha (Spodnam 555 SC).
The preparations controlling the plant ripening process Elastiq, Spodnam and Harvade were applied in
BBCH 83 (early milk growth stage of seed maturity) and Reglone in BBCH 85 (early dough growth
stage of seed maturity) using tractor spray application. At BBCH 87 (hard dough stage of seed
maturity) 30-40 inflorescences were collected from each plot the biometrical measurements were
carried out. Seed shedding susceptibility was determined using the testing stand (Photo 1) which
simulated by the same intensity the shattering of 5 randomly selected ears and collected fallen seeds.
The seed shedding susceptibility were determined according to the ratio of fallen seed weight to the
total weight of seeds obtained from 5 tested ears and expressed as percentage. Additionally, tensile
strength of rachilla using prototype measuring stand (Goliński, 2009) was evaluated. The tensile
strength of rachilla were measured using the special platform equipped in a PW 4 MC 3 sensor of the
latest generation of the Höttinger Baldwin Messtechnik (HBM) Company. Seed yield per each plot
was evaluated using a plot Wintersteiger combine harvester from the area of 50 m2 following drying,
cleaning and weighing. Seed germination capacity was tested according to ISTA.
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Tests of the main effects were performed by F-tests. Means were separated by the LSD and were
declared different at the P<0.05 level.

Photo 1. Measuring stand for susceptibility to kernel shedding (left) and for tensile strength of
rachilla (right)
Results
In comparison to the untreated control, the application of Elastiq 550 EC and Spodnam 555 SC in the
basic doses increased significantly the tensile strength of rachilla (Table 1) and decreased the seed
shedding of Lolium perenne in BBCH 87 (Figure 1). The lowest seed shedding were determined in
the case of Spodnam 555 SC 1.2 l/ha treatment by 28.1% compared to the untreated control. The good
effects of seed shedding reduction were obtained also in treatments No. 3 and No. 4., by 24.0% and
22.5% compared to the untreated control, respectively.

Fig. 1. Effect of preparations controlling plant ripening process on seed shedding susceptibility of
Lolium perenne cv. Solen

The results in Table 1 show that the tensile strength of rachilla of Lolium perenne was influenced by
the preparations controlling the plant ripening process. In comparison to the untreated control, the
exclusive application of Elastiq 550 EC and Spodnam 555 SC increased significantly the tensile
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strength of rachilla of Lolium perenne in BBCH 87. Application of Reglone 200 SL has no significant
effect on the analyzed feature, but in treatments combined with Elastiq 550 EC and Spodnam 555 SC
the tensile strength of rachilla was increased. The highest harvestable seed yields 1125 and 1123
kg/ha were obtained after application of Harvade 250 SC 1.5 l/ha + Elastiq 550 EC 1.0 l/ha and
Spodnam 555 SC 1.2 l/ha, respectively (Table 1). The application of preparations controlling the plant
ripening process had no negative effect on germination capacity of Lolium perenne.
Table 1. Effects of preparations controlling plant ripening process on tensile strength of rachilla and
seed yielding of Lolium perenne cv. Solen
Treatments
Tensile strength Harvestable
Seed
of rachilla
seed yield
germination
(mN)
(kg/ha)
(%)
1 untreated control
32.1
596
92
2 Reglone 200 SL 2.0 l/ha
36.6
805
94
3 Elastiq 550 EC 1.5 l/ha) + No. 2
53.3
950
92
4 Spodnam 555 SC 1.2 l/ha + No. 2
43.6
824
96
5 Harvade 250 SC 1.5 l/ha
36.5
720
96
6 Elastiq 550 EC 1.5 l/ha + No. 5
39.9
1125
93
7 Spodnam 555 SC 1.2 l/ha + No. 5
40.3
1000
93
8 Elastiq 550 EC 1.5 l/ha
43.2
706
93
9 Spodnam 555 SC 1.2 l/ha
48.8
1123
92
LSD0.05
8.56
152
ns
Conclusions
The preparations controlling the plant ripening process determined the tensile strength of rachilla,
susceptibility to kernels shedding and consequently seed yield of Lolium perenne. The lowest seed
shedding in BBCH 87 was determined in the application of Spodnam 555 SC 1.2 l/ha. The highest
seed yields were obtained after application of Elastiq 550 EC 1.5 l/ha + Harvade 250 SC 1.5 l/ha and
Spodnam 555 SC 1.2 l/ha. No negative effect on seed germination capacity occurred after application
of these preparations.
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Peter (PTP) Clifford: 1934-2015
Peter who was recognized internationally as “Mr White Clover” passed away in April 2015. Peter was
well known to many IHSG members. He attended the 1st Conference in Tune, Denmark in 1987. He
published several papers in the Journal of Applied Seed Production “JASP” that clearly showed the
linkages between increased leaf size and decreased seed yield; and the relationship between increased
leaf number and increased seed yield in white clover (Clifford, 1986 , 1987). His work career was
based at Lincoln, New Zealand with AgResearch and its predecessor organization DSIR Grasslands.
Peter was very active in both research and extension in legume seed production and was involved in
“clover 1000” programme, aimed at lifting white clover seed grower’s seed yields to 1,000 kg/ha, a
target that some New Zealand growers are now reaching.
He was passionate about pollinators and had extensive experience working with bumble bees
(Bombus) and other pollinators, especially in red clover. Peter made a major contribution to white
clover breeding by showing plant breeders how they could select for seed yield without compromising
agronomic performance and the methods he developed are now standard practice in AgResearch
clover breeding. His favourite sayings were about “form and function” and understanding
‘provisioning’ in seedfill. He was involved in work that led to the understanding that inflorescence
density and yield per inflorescent in white clover were two independent characters (Woodfield et al.
2004).
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Photos from Conference and post-conference tour

Photos taken at conference in Lanzhou and
post conference tour
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