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2002 PULSE INDUSTRY HIGHLIGHTS

With such a difficult season across the whole country it is challenging to identify the highlights of 2002,
however there were some positive outcomes in the pulse industry in Western Australia (WA). The
southern parts of the Great Southern actually experienced a better season than last year, with some
excellent faba bean and field bean crops grown. Generally however, WA experienced its worst
drought in more than 80 years. The growing season rainfall (May to October) for most areas was well
below average (Table 1). Widespread rainfall in April provided optimism early in the season, but for
many regions follow up rainfall was minimal. Growers were unable to establish their full cropping
program, and subsequently, the area sown to pulses was reduced compared to previous years. Light
rainfall events on the back of a dry summer had bleak consequences, particularly in the low rainfall
zones. The fungal disease incidence was generally low in the majority of pulse crops, although
occasional reports of blackspot in field peas, chocolate spot in faba bean and ascochyta blight in
chickpea were received. Seed yields of pulse crops were variable, and some crops were not
harvested due to drought. Commercial yields ranged from crop failure up to about 1.0 t/ha for desi
chickpea, 2.0 t/ha for field pea, 1.5 t/ha for faba bean, 2.0 t/ha for lentil and 1.5 t/ha for vetch.

Prices for pulses towards the end of 2002 and the beginning of 2003 were excellent. Field pea prices
exceeded $350/t. Prices for desi chickpea have hovered around $485, while red lentil prices have
remained firm at around $500-550/t. Faba bean prices recovered in 2002 to about $300 after a slump
in 2001.

The area of pulse production contracted in WA during 2002 for all species except field pea. The area
of field pea increased from around 45,000 ha in 2001 to 70,000 ha. Indications are that field pea
production will expand again in 2003. The area of production for each of the other species (chickpea,
faba bean, lentil and vetch) was less than 10,000 ha. The decrease in area was largely in response to
the drought and concerns with disease (chickpea and faba bean).

A new variety of field pea, Kaspa (developed by the Victorian Institute of Dryland Agriculture (VIDA)
and NSW Agriculture), was released during 2002. This variety, a semi-leafless dun type, performed
very well despite being later flowering than Parafield, and its stiffer, more upright stem improved
harvestability. Snowpeak along with Parafield produced the greatest seed yields in variety evaluation
trials this season, although Dunwa and Helena also outyielded Dundale.

Agronomic, weed and disease management packages for pulse varieties continued to be developed in
all regions through an extensive field program in 2002. Research continued on variety and germplasm
evaluation, field pea phosphorus nutrition, pulse seed moisture at harvest, row spacing and sowing
rate, and herbicides for broad-leaf weed control in pulse crops. Large scale demonstration trials of
pulse varieties, field pea comparison with lupin, and how pulses grow on clayed sandy soils were
conducted on farms. Work on the epidemiology of major fungal diseases of pulses continued during
the 2002 season. A number of new projects commenced through the Centre for Legumes in
Mediterranean Agriculture (CLIMA) at the University of Western Australia, including the genetic
characterisation of wild chickpea, interspecific hybridisation of wild chickpea species and development
of protocols for doubled haploid production in field pea and chickpea. Investigation on Helicoverpa
resistance and cold tolerance of chickpea, and pea weevil resistance in field pea was also continued
during 2002.

Two promising lines of desi chickpea have been identified with ascochyta blight resistance better than
Howzat and between 5-11% greater yield than Sona. Seed quality of the lines is good, although
confirmation from commercial traders is still required. These lines will be fast tracked to commercial
release once the seed quality is confirmed. The cheaper, more efficient disease management that will
be possible with these improved disease resistant lines will be the first positive step in a turn around in
the chickpea industry.

Evaluation of kabuli chickpea germplasm introduced from overseas continued in 2002. Several kabuli
chickpea lines from the International Centre for Agricultural Research in the Dry Areas (ICARDA) have
demonstrated superior ascochyta resistance and agronomic adaptation in Australia. Yield evaluation
trials and pre-basic seed production were undertaken in WA during 2002. Australia-wide evaluation
and seed bulk-up in WA will be undertaken in 2003, with variety release anticipated for 2005. Three
promising kabuli chickpea lines introduced from Spain, Greece and Mexico identified for the high value
kabuli chickpea industry in the Ord River Irrigation Area (ORIA) were multiplied in 2002. The



introduced lines have extra large seed and superior yield compared to Macarena, the standard variety.
Commercial scale bulk-up and evaluation will be undertaken during 2003 in the ORIA, prior to the
release of a variety in 2004.

New advanced lentil lines developed from crosses made in the Coordinated Improvement Program for
Australian Lentils (CIPAL) with improved disease resistance and agronomic characteristics (height and
biomass) are now being evaluated in interstate trials. The release of a new red and green variety is
expected in 2004.

Several new lines of faba bean have been identified with chocolate spot, rust and ascochyta
resistance similar to Fiesta, but with considerably better seed yields. These lines will be considered
for further evaluation and commercial bulk-up once seed quality and yield characteristics are
confirmed.

Major pulse field days were organised in conjunction with the pulse grower associations. These were
all well attended with about 20-100 growers present at each meeting. Pulse field walks were held at
trial sites on farmers’ paddocks throughout the grain belt, which allowed first hand observation of
current work on pulse management and new varieties. There was good response to field pea
pre-harvest breakfasts held at two locations in October, and these will be organised again in 2003.
Numerous press releases, television and radio interviews, newspaper and magazine articles by the
project team helped promote pulses in WA. About 15 contributions to corporate publications

(e.g. AgMemo, Primary Focus) and technical bulletins were published and eight issues of ‘On the
Pulse’ newsletter were produced during the year. A total of three scientific papers and eight
conference papers on pulses were published during 2002.

A pulse grower challenge ‘The Premium Pulse Challenge’ was launched by the Department of
Agriculture, Premium Grain Handlers and Premium Split Products in 2002 to find the State’s best
pulse crop. The prize for the winner, sponsored by Premium Grain Handlers Pty Ltd, includes travel
and registration for two people to attend an international pulse conference in 2003. The objective of
the program was to help both new and seasoned pulse growers produce greater yielding, better
quality pulse crops by sharing their management practices, thus gaining valuable information from
other pulse growers. The very difficult 2002 season limited the number of participants, but more than
30 paddocks were registered. Paddocks ranged from Yuna in the North to Westonia in the Central
East and Beaumont in the South East. The ‘Premium Pulse Award’ will be presented during the 2003
Crop Updates.

An update to the Great Southern Pulse Growers Association’s (GSPGA) field pea harvesting video
was released in May. The video now includes footage on seeding/rolling techniques, croptopping
ryegrass, harvesting techniques and issues (crop lifters, plucker fronts, windrowing, harvest losses)
and seed quality.



Table 1.

Monthly rainfall at experimental sites in 2002

Trial site J F M A M J J A S (0] N D |Total | M-O
Badgingarra 4 | 19 3 60 41 111 | 108 | 94 56 40 13 4 553 | 450
Beverley 20 0 0 26 21 58 47 | 36 20 22 11 270 | 204
Coorow 9 7 3 22 19 36 49 | 32 26 14 7 226 | 176
Corrigin 14 0 0 21 11 41 51| 32 16 23 24 28 261 | 174
Dongara 15 0 0 15 31 70 74 | 64 24 22 0 0 315 | 285
Grass Patch 0 4 14 50 12 11 26 | 23 30 14 27 23 234 | 116
Katanning 12 1 48 20 59 63| 61 35 25 14 29 376 | 263
Kununurra 217 | 331 4 1 0 0 0 2 54 94 705 4
Lake King 7 3 34 16 13| 17 13 27 27 165 66
Merredin 13 1 45 23 25| 25 17 6 44 214 | 103
Mingenew 3 14 22 24 35 53| 32 27 16 7 244 | 187
Mt Barker 8 18 | 122 22 56 78 | 62 66 59 22 15 536 | 343
Mukinbudin 0 0 34 3 32 17 8 7 6 123 73
Mullewa 11 0 9 12 26 32 41 | 31 11 10 190 | 151
Newdegate 1 2 22 18 26 51| 28 11 17 24 215 | 151
Nyabing 21 6 17 6 26 41| 29 16 26 13 203 | 144
Pingaring 0 0 0 39 11 25 42 | 27 9 24 33 42 252 | 138
Pingrup 23 0 16 15 20 11 23 | 17 19 23 18 12 197 | 113
Salmon Gums 15 10 12 69 5 12 23| 29 18 11 16 42 262 98
Scaddan 5 5 21 42 11 13 29 | 28 29 22 44 | nat 249 | 132
Williams 16 0 1 60 47 95 96 | 101 56 24 25 1 522 | 419
Witenoom Hills 0 13 57 17 22 40 | 35 32 20 42 10 292 | 166
Yandanooka 7 0 4 16 30 39 51| 35 21 16 3 14 236 | 192

1 Not available.
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applications must accord with the currently registered label for that particular pesticide, crop, pest and

region.
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BACKGROUND

Grain legumes are an important part of Australian agriculture providing farmers with a diversified
income and an effective means of managing weeds, disease and protein levels in cereals. Narrow-
leafed lupin (Lupinus angustifolius) has been established as a vital crop in WA over past 30 years on
deep coarse-textured soils with a neutral to acidic pH. Research in the last ten years has now
established other pulses as viable cropping options for the neutral to alkaline soils. Growers looking to
intensify their cropping require one or more pulses for these soil types.

Chickpea (desi and kabuli), lentil (red and green), faba bean, field pea and albus lupin are crops that
are fully domesticated and used for human consumption in established markets. These grain legumes
are termed pulses. Other species that are mainly used for animal feed or green manures include
grass pea (Lathyrus sp.) narbon bean, vetches and rough seeded lupins. Vetch and narbon bean
have already gained popularity in WA, especially in the southern regions, where they have been used
as cover, hay and grain crops.

The pulse area in WA increased sharply from about 25,000 ha in 1990 to almost 170,000 ha in 1999.
The area has since declined to about 100,000 ha in 2002. Much of the increase in pulse area prior to
1996 was due to expansion in the chickpea and faba bean industries as the enormous potential of
these crops were recognised by growers. Much of the recent decline in the pulse area, ironically, has
also been due to reduced plantings of chickpea and faba bean, because of disease epidemics and
adverse conditions (late breaks). In contrast, the field pea area has steadily increased since 1996 and
now dominates pulse plantings (70,000 ha). The main reasons for the rise in the field pea area have
been the release of improved varieties, agronomic packages, higher prices and the lack of an
alternative pulse. Chickpea and faba bean nevertheless have a demonstrated great potential in WA
and a renewed optimism in these crops is expected with the release of improved disease resistant
varieties in the near future.

Agronomic research and genetic improvement of pulse crops within the Department of Agriculture and
other research organisations has intensified over the last ten years and is focussed on the
development of new locally adapted pulse varieties of chickpea, field pea, faba bean and lentil with
greater yield, quality and disease resistance. Crop production and integrated management packages
for potential new varieties are being developed and fine-tuned for different regions across the
grainbelt. Other aspects of disease, weed and pest management, and crop husbandry

(e.g. harvesting, application of inoculum) are also being investigated, while more fundamental
research into genetic, molecular marker, crop adaptation and grain quality is progressing through
CLIMA.

By 2012 we anticipate that field pea, chickpea and faba bean will be well established as mainstream
cropping options for growers in WA. Lentil will still be regarded as a specialty crop, but will be grown
on a larger and more stable area. The total pulse area should expand to 300 to 350 thousand ha,
producing an industry of over $100 million. Furthermore, the stable supply of pulses will enable the
processing and packaging industries to have developed so that, in addition to bulk commodity exports,
a growing proportion of our pulses will be packaged and exported directly to supermarket shelves in
Europe and Asia.

In the longer term, the potential for pulses throughout the WA grainbelt, based on soil types and likely
rotations, is over 500 thousand ha. This includes more than 170,000 ha of chickpeas, 100,000 ha of
faba beans, 200,000 ha of field peas, 30,000 ha of albus lupin, 5,000 ha of kabuli chickpea, and
20,000 ha of lentil and 40,000 vetch.



2002 REGIONAL ROUNDUP

Northern Agricultural Region

M. Harries, Department of Agriculture, Western Australia

Similar to most of the other regions, the variability in crops within the northern region was astounding,
with all crops on heavier soil types bearing the brunt of very low rainfalls. While 2002 was a
challenging one on the heavy soils there have been some very promising developments for pulse
crops. A wide range of trials investigated many aspects of pulse crop agronomy with the main focus
being on plant breeding, cultural and chemical methods to reduce the effects of fungal diseases,
particularly ascochyta blight of chickpea. Weed control and harvestability were also key areas that
continued to be tackled in the region through the research of the Pulse Productivity Team.

Many growers continue to buy small tonnages of field pea to run their own bulk-up crops. Thisis a
good indication of the impressive yield benefits of the newly released varieties and also the rising
interest in field pea as a low input legume break crop. This also combines with some other positive
field pea developments including more harvest machinery options, an increase in grain moisture
content receival standards (14.0%) that allows earlier harvest and improved seed yield and quality,
development of a predictive model for the cultural control of black spot disease, and reduced hard
seededness in new varieties.

Desi chickpea lines were successfully bulked up at Deepdale, Geraldton in 2002. These lines have
been evaluated over the past few seasons in a range of trials in the northern region, including disease
screening trials, and have demonstrated improved resistance to ascochyta blight compared to the
current varieties in WA. The best of these new lines will be selected for further seed multiplication in
2003 with the aim of variety release 2004.

The development of ascochyta resistant kabuli chickpea varieties is also progressing rapidly.
Promising breeding lines were tested for yield and agronomic characters at Dongara. The majority of
these ascochyta resistant lines compared well to Kaniva for time to flower, plant height, lowest pod
height and seed yield. Bulk-up will continue and release of a variety could be as early as 2004.

Few faba bean crops were grown in areas further inland than the Mingenew/Moora line due to the late
and limited opening rains. Faba bean breeding continued in the mid-west in collaboration with the
National Faba Bean Improvement Program. Five lines with superior disease resistance than Fiord
produced greater yields than Fiord at Dongara this year.

Lentils again proved to be a profitable crop in a dry season with yields of 700 kg/ha on 175 mm of
seasonal rainfall 10 km east of Mingenew. The importance of early well timed harvest for a successful
lentil crop was demonstrated in 2002. One trial experienced 50% yield loss where lentil harvest was
delayed by about a fortnight from 10 October until the 26 October.

Mid-West Pulse Grower activities continued this year with meetings, workshops and informal field
walks. At the major field day, held in conjunction with the Mingenew-Irwin Group, Neil Wandel
(President of the Pulse Association of the South East) gave a talk on his trials and triumphs with field
pea and encouraged greater interaction between the pulse groups within the State. Many of the pulse
trials undertaken by the Pulse Productivity and Industry Development team were used for presentation
on the day and in total 20 pulse trials were conducted in the northern region.

Central Agricultural Region

R. French and I. Pritchard, Department of Agriculture, Western Australia

The 2002 season was not an easy one for pulse growers in the Central Region, especially in eastern
areas. With very little summer rainfall across most of the region and limited sowing opportunities
during May and June much of the area intended for pulses was not sown. This may have been a
blessing in disguise with the May-October rainfall at Merredin Research Station of only 89 mm, much
less than the long-term average of more than 200 mm.



With low rainfall, a late time of sowing and coupled with their soil type requirement pulse yields were
very low and many crops, and trials, were not harvested. Of those that were, field pea yields of
200-300 kg/ha were typical. Growers in the region will be assessing their options for 2003 very
carefully, and we expect plantings of pulses, to be less than that intended for 2002 in the eastern and
central zones of the central region

The Central Districts Pulse Grower’s Association resumed activities during 2002 as POLA (Pulse-
Oilseed-Lupin-Association) with, as the name suggests, a wider range of interests. POLA held two
successful field days, despite the season. The first was a trial inspection and seminar in mid
September at Mukinbudin, and the second was a field pea harvesting breakfast in October, again at
Mukinbudin. The field pea harvesting breakfast was particularly well attended with approximately 35
farmers attending a breakfast followed by a harvesting demonstration and discussion. The
rejuvenated group is now actively seeking membership in all regions of the central eastern grain belt.

Great Southern and Lakes

R. Beermier, N. Poulish and S. White, Department of Agriculture, Western Australia

A patchy opening to the season unfolded for growers in the Great Southern. Whilst good rains fell
west of the Great Southern Highway, penetrating rains did not reach the eastern shires of Kent and
Lake Grace. These conditions continued throughout the year creating a wide range in growing season
rainfall across the region. The May to October rainfall for Narrogin was 286 mm, compared to only
108 mm at Lake Grace.

The low rainfall in the eastern areas has increased the risk of summer wind erosion and the lack of
ground cover, feed and water has caused many farmers to either de-stock or agist. In contrast, crop
yields in the western areas were relatively good and harvesting conditions were favourable.

Field peas were the main pulse crop grown in the region and consequently, many of the pulse trials
addressed issues associated with growing field peas. The new variety ‘Kaspa’, a semi-leafless dun
type, was evaluated in Cultivar Variety Testing (CVT) trials and a large-scale farmer trial at Borden.
Kaspa performed very well despite being later flowering than Parafield, and its stiffer, more upright

stem improved harvestability.

Field pea yields have varied significantly this season due to the variability in conditions across the
region. In the eastern region, some field pea crops planned for the 2002 season were not sown due to
the dry conditions experienced. Parafield has continued to grow in popularity with yields of up to

1.8 t/ha. The average for the region was 1.0-1.2 t/ha with greater yields up to 1.8 t/ha in the western
areas.

The Great Southern Pulse Growers Association (GSPGA) organised a combined trial site this year at
Nyabing with participants from the Department of Agriculture, WA Lucerne Growers, Summit
Fertilisers, Nufarm, Murdoch University, Wesfarmers and CSBP. Pulse trials included field pea time of
sowing, post-emergent herbicides on field peas, and the potential for granular inoculum. Two field
days were held during the year, which were well attended. A focus site will be continued in 2003.

An update to the GSPGA'’s field pea harvesting video was released in May. The video now includes

footage on seeding/rolling techniques, croptopping ryegrass, harvesting techniques and issues (crop

lifters, plucker fronts, windrowing, harvest losses) and seed quality. More than 150 copies have been
distributed throughout the State on both video and CD-Rom.

A limited area of faba beans was grown in the south-western corner of the region. Fiesta is gradually
being grown in larger areas, but Ascot remains the dominant variety. Of the few crops grown in 2002,
yields ranged from 1.0-1.5 t/ha. Interest in granular inoculum and a new ascochyta resistant Fiesta yet
to be released should see faba bean production increase in the next few years.

In 2003, work will continue to evaluate and develop new varieties of field peas, faba beans, kabuli
chickpeas and lentils. Granular inoculum, disease screening and rotational benefits of pulses to the
following canola/cereal crop will be examined. Small plot trials and large-scale farmer demonstrations
will be undertaken across the region.



Esperance Mallee

M. Seymour, Department of Agriculture, Western Australia

On the back of a spectacular ‘get out of jail card’ in the form of excellent spring rains in 2001, the
region was all set for another good year. Unfortunately, someone forgot to turn on the tap in 2002 and
a dry start to the season, a dry spring and late frosts put paid to the fantastic job done by many
growers on limited soil moisture. In areas that avoided the frost, seed yields of 1.4 t/ha of field pea
were reported. However, they were few and far between, with many medium rainfall growers
averaging 600 kg/ha or less. In the low rainfall areas, seed yields were poor and for some growers,
getting their seed back was the best they could hope for. Nevertheless, for those growers who had
crops to harvest, grain prices were very good. The Pulse Association of the South East managed to
negotiate above world parity prices of $390/t for around 7,500 tonnes of field pea.

Following the mild conditions experienced in the 2001 spring, there was concern about the
performance of later flowering field pea varieties (Parafield, Dunwa and Helena) in drier years
compared to Dundale. The dry spring of 2002 provided ideal conditions to evaluate the performance
of these later flowering varieties, particularly with delayed sowing (late June). In time of sowing and
CVT experiments it was reassuring to see Dunwa, Helena and Parafield producing yields comparable
or better than Dundale in most situations. Of particular interest in field pea variety trials, was the good
performance of the semi-leafless lines, Kaspa and Snowpeak. Kaspa, a semi-leafless type, has
generated a lot interest from Dun field pea growers with its good standing ability and yield potential. In
a farmer scale demonstration at Mt Ridley, Kaspa produced similar yield to Helena and stood up well
at harvest.

Faba bean yields were around 500-700 kg/ha. There was some late rust infection and consistent
aphid colonisation, but drought was the major limitation to yield in 2002. Common vetch production
was very disappointing in the dry conditions. Plants grew poorly and matured far too rapidly. Many
growers elected to graze their vetch crops. One vetch trial was sown at Lake King in 2002 to evaluate
current varieties and new breeding lines, but plant growth was poor and the plots were not
harvestable. Narbon bean production was limited to a few growers continuing with the multiplication of
the variety Tanami. However, plant growth was poor due to moisture stress and ascochyta infection
was prevalent.

The Pulse Association of the South East (PASE) continues to be active in the region. In 2002 the
group elected a new president - Chris Hockey. Chris brings to the position his experience as one of
the most successful faba bean growers in the region, along with his excellent financial skills. Our
outgoing president Neil Wandel was made a life member of PASE. The PASE committee conducted a
goal setting plan in August 2002. One of the goals was to “Expand the range of pulses grown and
exported from Esperance to achieve production from 60 000 ha of all pulses”. The initial target is for
45,000 ha of field pea and 15,000 ha of faba bean.



PULSE PRODUCTION AGRONOMY
AND GENETIC IMPROVEMENT

Faba bean

P. White, Department of Agriculture, Western Australia

Opportunities to plant faba bean in 2002 were again scarce. The late, dry start to the season meant
that few growers were able to take advantage of early rains to plant a faba bean crop. As a result the
area sown throughout the State declined compared to 2001, with less than 10,000 ha sown.

Not surprisingly, the crops that were planted generally performed very poorly, because faba beans are
one of the least tolerant pulse crops to drought. Yields averaged less than 1.0 t/ha at Dongara, which
is usually the most reliable region for faba bean in the State. Many crops in the central/southern areas
were short and unable to be harvested. Growers in the southern parts of the Great Southern generally
fared better, with some crops producing yields of 1.5-1.8 t/ha of excellent quality. Some early sown
crops in the Scaddan area also performed well under the dry conditions and produced around

800 kg/ha.

Fiesta was the most common variety sown, together with Fiord and Ascot. Crops of Fiord were better
suited to the dry season and generally produced better yields than Fiesta. Foliar diseases were not a
serious problem during the year although some rust was reported in the Esperance region. Prices
recovered from the lows of late 2001 and remained close to the $300/t for most of the latter part of
2002. At this stage it seems that prices are likely to remain at above average levels during 2003
drifting between the $250 to $300 mark.

Germplasm evaluation
P. White, T. Pope, M. Harries and M. Seymour, Department of Agriculture, Western Australia

Faba beans are an important potential industry in WA. The largest area of faba beans sown in WA
was 40,000 ha in 1997 and there is a potential for over 100,000 ha in the future. Currently, however,
less than 10,000 ha of faba bean are sown. Most farmers cite low and variable yields, primarily
because of fungal disease, as the main reason why they are reluctant to produce faba bean.

Fiesta is now the most common variety of faba bean grown in WA. It yields slightly less than Fiord but
has superior disease resistance and commands a higher price, because of its preferred seed quality.
Our aim is to develop varieties of faba bean that are well adapted to WA with higher yields than Fiesta
and levels of resistance to chocolate spot and ascochyta better than or equal to Fiesta. Several
advanced lines from our evaluation program are exhibiting these characters, but require further
testing.

Four yield evaluation/disease nurseries were established in 2000. These nurseries were located at
Dongara, Merredin, Katanning and Esperance. A protocol was developed to ensure close proximity
between newly established plots and the stubble of the previous year's plots. This was aimed at
creating an environment for increased disease pressure. Problems with herbicide management and
disease development at Katanning and Scaddan meant that these trials did not achieve their purpose.
Therefore trials at these two locations have been moved and will continue to be moved in future years.
The experiments at these two locations therefore retain their focus on yield evaluation but without the
enhanced disease pressure. At Dongara and Merredin, new plots continue to be established on the
previous year’s stubble, allowing yield evaluation at increased disease pressure.

In 2002 the yield evaluation/disease nursery was only established at Dongara, because insufficient
rain fell to allow plots to be sown at Merredin. Standard yield evaluation trials were established at
Williams and Scaddan, however glyphosate drift from an adjoining farm severely damaged the trial at
Williams and plots were not harvested. At Scaddan, rainfall was scarce and so very low yields were
obtained. A drought nursery was planted at Merredin and was located well away from potential
disease infection, however extremely dry conditions meant that 50% of the plants in most plots died
and only limited data was obtained.



Germplasm tested was obtained from the National Faba Bean Improvement Project's two breeding
nodes in NSW and SA, and accessions obtained directly from the germplasm collection of ICARDA.
Some lines that performed well in the 2001 evaluation trials were also tested again in these trials in
2002.

The trials at Dongara and Merredin had a randomised complete block design while those at Williams
and Scaddan had a balanced incomplete block design generated by the software program PB
genesis. All trials had two replications but plots of Fiord were replicated five times. Plot size was
governed by seed availability and was about 1.4 m wide x 10 m long, sown on 2 m centres. Seeds
were divided into two weight groups (< 80 g and > 80 g/100 seeds) and sown at a constant rate within
these groups. Foliar disease levels were very low in all trials.

Rainfall at Dongara was substantially lower than the long term average. Most plants showed signs of
water stress during pod-fill with leaf curling and wilting during the middle of the day. One line however,
(ACC1446) showed few signs of water stress with no leaf curling and only minimal wilting.

There was a wide range in yields produced, but only lines that produced more than 60% of the yield of
Fiord are presented (Table 2). Later maturing lines produced very low yields, which contrasted with
the 2002 season where useful rain in October, favoured late maturing lines. For example, Manafest
produced 94% of the yield of Fiord in 2001 compared with 47% in 2002, similarly Fiesta produced 93%
of the yield of Fiord in 2001 but only 80% in 2002.

Several lines produced substantially greater yields than Fiesta and five lines produced greater yields
than Fiord, although these differences were not statistically significant. Two lines (Acc1021 and
SP95054) produced high yields relative to Fiord in both 2001 and 2002. The line, SP95054 produced
98% of the yield of Fiord in 2001 and a small seeded selection from this, SP95054/DAW02-1,
produced 112% of the yield of Fiord in 2002. Interestingly, both these lines are related, being derived
from the same population (Acc972) originally received from ICARDA. They have been selected for
rust and chocolate spot resistance. The highest yielding line at Dongara flowered about one week
earlier than Fiord. This line has also performed moderately well in trials in South Australia, but it has
limited disease resistance.

Seed yields at Scaddan were low and variable (Table 3). Plants were very short and harvest was
difficult, which contributed to the variable results. Many plants produced greater yields than Fiord,
however this was partly due to very poor yields in two plots of Fiord. It is difficult to make meaningful
conclusions from this trial, but it is important to note that SP95054/DAW02-1 was again one of the
greatest yielding lines, outyielding Fiord and Fiesta. The line Acc1021 produced a yield of only 50% of
Fiord.

Seed yields at Merredin were extremely low and were not able to be machine harvested. Yields of
only seven lines were determined by raking up all plant material in the plot and then hand threshing
(data not presented). Accession 1446, which showed good drought tolerance at Dongara, also stood
out at Merredin. Plants of Acc1446 were taller, showed less leaf curling and wilting, and markedly less
plant death than Fiord. Approximately 50% of the plants had died from moisture stress in plots of
Fiord, whereas less than 10% of the plants died in plots of Acc1446. Accession 1446 produced

114 kg/ha, which was also the greatest yield, doubling that of Fiord. Interestingly, SP95054 produced
114% of the yield of Fiord, however results must be viewed with caution given the extremely low
yields.
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Table 2. Plant density (plants/m?) and seed yield (kg/ha) of selected faba bean lines at Dongara (sown

7 June)
Line! Plant density Seed yield Seed yield (% Fiord)
1476/1 38 1560 126
1021 39 1480 113
SP95054/DAWO02-1 39 1470 112
SP95039 34 1380 111
1554 41 1420 109
Fiord 36 1304 100
HB5 36 1310 100
483/1 45 1310 100
SP95054/DAW02-2 28 1270 97
823 31 1240 94
SP95055 37 1210 94
BPS7 37 1220 93
S95005/2 39 1210 92
JX4-17 36 1200 91
483/2 40 1190 91
HB12 40 1190 91
Ascot 34 1100 89
HB9 48 1150 88
Rebaya 38 1130 86
HB11 36 1060 85
SP98123 33 1060 80
1408/1 38 1050 80
Fiesta 43 1048 80
SP95054 35 1020 79
1480 42 1040 78
483/3 31 1080 78
S95007/18 23 970 74
1323 40 990 74
483/4 32 940 73
ASCOT*722/37 32 900 73
1446 18 900 73
1474 40 1000 72
1286/3 26 930 71
1269/4 26 940 70
1285/2 29 910 69
1287/5 39 900 69
1321 39 860 65
974*722/6 25 860 65
IC*AS7/3 38 830 63
Manafest 31 580 47
Aquadulce 30 360 27
Icarus 42 200 15
LSD 5% 6.2 319.1 -
cv% 12.0 23.3 -

1 Lines producing less than 60% of the yield of Fiord have been omitted. All varieties tested
are included.
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Table 3. Plant density (plants/m?) and seed yield (kg/ha) of selected faba bean lines at Scaddan (sown

19 June)

Line! Plant density Seed yield Seed yield (% Fiord)
JIX4-17 32 587 171
SP95054/DAW02-1 33 564 164
HB5 33 536 156
483/2 34 524 152
683*482/21 25 519 151
1505 32 517 150
BPS7 32 500 145
SP95055 33 497 144
HB12 36 492 143
HB11 32 487 142
S95005/2 37 480 140
SP95039 30 470 137
S95003/4 25 469 136
HB9 35 463 135
930/1 20 454 132
483/1 35 448 130
SP95054/DAW02-2 22 446 130
1263/1 17 443 129
683*482/7 28 438 127
FIESTA 36 438 127
683*482/5 27 437 127
REBAYA 39 435 127
MANAFEST 31 427 124
1226/1 19 419 122
1021 19 418 121
1285/2 20 417 121
974*722/6 21 411 119
483/4 31 408 119
SP95054 35 401 116
1287/5 40 398 116
483/3 31 387 112
1510 37 383 111
1509 33 375 109
S95007/14 22 367 107
823 32 363 105
1330 21 358 104
1321 28 357 104
1554 32 353 103
683*165/1 30 353 103
FIORD 35 344 100
1274/1/DAW46 20 343 100
683*482/20 29 330 96
1269/8 31 321 93
1408/1 32 292 85
ICARUS 32 284 83
ASCOT 35 284 83

1 Lines that were hand-harvested or produced less than 65% of the yield of Fiord have been
omitted. All varieties tested are included.
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Row spacing and sowing rate
M. Seymour, Department of Agriculture, Western Australia

Growers are interested in sowing faba bean at row spacing greater than 45 cm (18 inches), because
of a reduction in tillage, capital, and operating costs, and improve stubble handling. Matched with
tramlining or precision agriculture machinery, wide row spacing may also allow inter row weed control.
If fungicides are required row spraying may become possible. Thus there are significant savings to be
made. Some of the downsides of wide row spacing might include reduced yield and increased weed
density or vigour as a result of less crop competition. Thus it is important to quantify any yield loss as
a result of sowing faba bean at wide rows.

Another aspect of sowing a large seeded crop like faba bean at wide rows is the capacity of air seeder
hoses and distributors to handle the large volume of seed. It is also feasible that increased intra-row
competition between faba bean seed/seedlings will reduce the field establishment rate at wide row
spacing. Thus there are sound reasons to investigate if seeding rates can be reduced when the crop
is sown at wide row spacing. Some of these issues were addressed on a grower’s property at
Wittenoom Hills in 2002 in a replicated trial (3 reps) using commercial equipment (plot size was 200 m
long by one air seeder width).

The number of plants per metre of row was greater at higher sowing rates and at wider row spacing
(Table 4). Dry matter at flowering was less in the wide row crop compared to the standard row
spacing at all comparable sowing rates. However, any advantage in early growth was probably of little
value in such a dry year. Patches of the surrounding crop and the trial area were infested with aphids
at late flowering and pod filling, which reduced yield. We found row spacing and sowing rate had no
effect on the seed yield of Fiesta faba bean in this experiment in a dry year.

Table 4. Plant number (per metre of row), dry matter production at flowering (g/m?), seed yield (kg/ha)
and harvest index (%) of faba bean grown at three sowing rates in normal and wide row
spacing (sown 3 May)

Row spacing Soz&lgl}gg)ate Plant number [Zrl):llzﬁge)r Seed yield Wig’gft
Normal (235 mm) 60 3 366 504 14
100 5 418 460 12
150 7 361 410 11
Mean 5 382 458 12
Wide (470 mm) 60 5 315 529 20
100 8 275 458 17
150 12 406 458 12
Mean 8 332 482 16
Grand mean 7 357 470 14
LSD 5% Row 1 68 73 3
Seed rate 1 83 90 4
Row * SR 2 117 127 5
cv% 14 18 15 20
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Tolerance to post emergent herbicides
M. Seymour, M. Harries, R. Beermier, M. Blyth and L. Young, Department of Agriculture

Post-emergent control in faba bean is problematic due to unacceptable damage and/or poor efficacy
on weeds. Field experiments were initiated at five sites (Geraldton, Katanning, Mingenew, Merredin
and Scaddan) in 2002 to test a range of recently released chemicals and to further explore other
options. Research in other crops indicates that crop tolerance to post emergent herbicides can be
affected by chemicals applied at sowing. It should be noted here that we used Spinnaker (+/- Diuron)
at sowing and not triazines.

The season was very poor at Mingenew and Merredin and the results from these trials are not
reported (Table 5). The trial at Merredin was not harvested due to extremely poor growth. There was
little incidence of ascochyta blight or chocolate spot in any of the trials, however the trial at Scaddan
was sprayed with a fungicide to control a minor rust infection that was observed late in the season.
Disease infection in herbicide trials are an important issue, because some treatments (e.g. Brodal and
Lexone) have the potential to damage leaf tissue and provide an entry point for disease.

Weeds were present at Katanning (wild radish with some fumitory) and Mingenew (mix of wild radish
and wild oats), which allowed for some information on efficacy of the products tested. However, the
seed yield (samples were cleaned prior to weighing) of faba beans at these sites combined the effects
of damage by herbicide treatments, weed competition and weed control. Hence, where crop damage
from a herbicide treatment was significant, yield reduction may have been less than expected if weed
control was good. The Scaddan site was weed free and the seed yield responses are the result of
crop herbicide tolerance alone.

A number of changes were made to the herbicide treatments in 2002 (Table 6). Spinnaker, although
effective, was not evaluated because residues persisting in the soil can damage subsequent crops,
unless they are imadizoline tolerant. Sprayseed and Roundup treatments were included following
promising results in previous years with narbon bean. However, they proved to be too damaging and,
in this dry season, had insufficient time to recover. Other treatments that also caused significant
damage in 2002 were MCPA Na, Bladex, and the Simazine 750 mL/ha + Lexone 60 mL/ha mix.

Faba bean showed good tolerance to Simazine, Brodal/Lexone, Brodal at the low rate of 75 mL/ha,
Raptor, Legumin MCPB NA, and Basagran both alone and in some mixes at all sites. Variable results
were found with Simazine/Brodal and Simazine/Raptor mixes causing yield loss at Scaddan, but not at
the other sites. Faba bean has previously shown tolerance to low rates of Simazine, but rates above
750 mL/ha have caused significant damage. The efficacy of Simazine at a rate of 750 mL/ha is limited
to silver grass and small broadleaf weeds.

Basagran has gained a reputation as the chemical of choice for post emergent control of radish in faba
bean, and Fiesta showed good tolerance to Basagran in this series of trials. Feedback on the efficacy
of Basagran on radish suggests that rates of 2 L/ha or split applications of 1 + 1 L/ha are required for
reasonable control. This was confirmed at Mingenew in 2002 where radish control was poor at 1 L/ha.
The addition of 750 mL/ha of Simazine to 1 L/ha of Basagran improved weed control and would be a
useful way of increasing the spectrum of weeds controlled, while minimising costs.

MCPB Na (Legumin) is used on field peas that are processed for canning in the Eastern States, and
did not reduce faba bean yields at any sites. However, it was not as effective as other treatments in
reducing wild radish at Mingenew.

Raptor did not reduce faba bean yields when used alone and was particularly effective in reducing
radish burden. Faba bean has also shown good tolerance to this treatment in previous years, but
there have been some concerns that it reduces canopy height. At Scaddan, no treatment consistently
reduced either canopy height or height to lowest pod. At Katanning, where the crop was taller, plots
treated with Raptor were noticeably shorter - but noticeably clearer of weeds too! Mixes of half rates
of Raptor with Simazine are potentially a useful way to increase the weed spectrum of Raptor and
lower costs. However, this treatment reduced yields at Scaddan.

Brodal/Lexone has previously been tested on faba bean at a rate of 100/100 mL/ha and on average
reduced yield at this rate by 32%. The rate of 60/60 mL/ha was effective in most situations on target
weeds and in 2001 and 2002 did not reduce faba bean yields, despite apparent crop damage after
application.
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Readers should keep in mind that many of the treatments tested are not registered for post emergent
use in faba bean and that herbicides should only be used with strict adherence to label
recommendations.

Table 5. Experimental details of faba bean post emergent herbicide trials at three sites

Detail Geraldton Katanning Scaddan
Sowing date 16 May 17 May 21 May
Pre-emergent herbicides | 2 L/ha Sprayseed + 1 L/ha |Spinnaker 100 mL/ha IAS| Spinnaker 100 mL/ha +

Treflan 22/5/02 Diuron 1 L/ha, 24/5/02

Variety Fiesta Fiesta Fiesta
Treatments applied 15 July 31 July 23 July
(4-6 node)
Harvest 24 October 28 November 7 December

Table 6. Seed yield (kg/ha and % of Nil treatment) of 3 faba bean post emergent herbicide experiments
conducted in WA

Geraldton Katanning Scaddan
Treatment Rate (/ha)
kg/ha % of Nil kg/ha % of Nil kg/ha % of Nil

Nil 0 182 100 635 100 765 100
Brodal 75 315 173 646 102 681 89
Brodal 150 260 143 799 126 512 67
Raptor 45 310 170 956 151 663 87
Simazine/Brodal 500/80 345 190 857 135 362 47
Brodal/Lexone 60/60 287 158 557 88 675 88
Simazine/Lexone 500/70 284 156 555 87 594 78
Lexone 100 195 107 621 98 547 71
MCPA Na 1000 39 21 541 85 337 44
Bladex 1000 170 94 403 63 566 74
Legumin MCPB Na 3000 238 131 674 106 708 92
Legumin MCPB Na 5000 259 142 712 112 575 75
Simazine 750 261 143 667 105 707 92
Simazine/Lexone 750/60 255 140 334 53 481 63
Simazine/Raptor 750/23 339 186 636 100 504 66
Simazine/Basagran 750/1000 344 189 747 118 629 82
Basagran 1000 218 120 717 113 660 86
Basagran 2000 440 242 811 128 849 111
Roundup 300 295 162 440 69 533 70
Roundup 600 279 153 96 15 336 44
Sprayseed 750 204 112 414 65 232 30
Mean 263 613 567

LSD 5% 158 341 260

cv% 36 34 28
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Investigation of environmental staining and storage discolouration

N. Abbas'?, J. Plummer?!, P. White®, D. Harris* and K. Siddique?!?
IPlant Biology, The University of Western Australia

2CLIMA, The University of Western Australia

SDepartment of Agriculture, Western Australia

4Chemistry Centre of Western Australia.

Australia has recently overtaken the United Kingdom and China to become the largest exporter of faba
beans. About 200,000 ha of faba beans were planted in 2000 producing more than 250,000 t and
production is expected to increase. Faba beans are pulses that offer rotational benefits in production
and increased profitability.

Faba beans are mostly sold as whole seed for human consumption in the Middle East, West Asia,
North Africa and southern Europe. The appearance of the bean is very important. Consumers prefer
buff-coloured faba beans and markets have little tolerance for discoloured seeds. Growers often find it
difficult to produce faba beans suitable for human consumption, because of discolouration due to
disease and environmental staining. On average 25% of faba bean production is downgraded to stock
feed due to discolouration and this represents a loss of more than $50 per tonne to the grower.
Discolouration occurs throughout Australia and much of it is not related to fungal infections. The exact
cause of most discolouration problems is unknown, but clear interactions between genotype and
environment occur. Faba beans maturing under drought conditions seem to have greater
discolouration and some varieties are more susceptible than others. Faba beans also suffer from
darkening during storage making it difficult to market grain for human consumption beyond six months
after harvest. Low quality due to discolouration of stored faba beans is a serious limitation for growers
and marketers. It reduces their ability to capitalise on peak periods of demand in international
markets, which usually occur several months after the Australian harvest.

This new project funded by the Australian Research Council (ARC), DAWA and the Chemistry Centre
of WA will examine the causes of discolouration. Changes in certain pigments result in discolouration.
The genetics and biochemistry of these pigments is fairly constant throughout the plant kingdom and
therefore reasonably well understood. The environment is known to influence pigment changes in
many plant systems. So the aim here will be to identify the pigments responsible for discolouration,
determine which environmental factors enhance discolouration and which varieties are more or less
susceptible. This information can then be used to develop techniques to reduce exposure to the
environmental factors and assist in the breeding of less susceptible varieties.
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Desi chickpea

Breeding highlights

T. Khan'? and K. Siddique?
IDepartment of Agriculture, Western Australia
2CLIMA, The University of Western Australia

Breeding highlights for desi type

The WA chickpea breeding is a node of the GRDC’s Australian Coordinated Chickpea Improvement
Program (CICA). The Western Region node started in 1992 to develop germplasm for short season
environments. The focus is on desi types, because of their wider adaptation in this region, but a
limited kabuli program is also included. There have been a number of changes in breeding objectives
over the last decade in response to changing marketing requirements and the introduction of
ascochyta blight disease in Australia. The current objectives are:

1. To develop high yielding, regionally adapted varieties with resistance to ascochyta blight while
maintaining and improving level of resistance to botrytis grey mold (BGM).

2. To develop germplasm suitable for late winter/early spring plantings in the cool and high rainfall
southern areas.

3. To develop desi type parental lines with a high degree of resistance to ascochyta blight
introgressed from diverse sources.

Breeding for ascochyta blight resistance

Within a short span of two years the WA program is actively breeding and selecting for ascochyta
blight resistance. Most of the material is tested for ascochyta resistance at Medina where a uniform
disease epidemic can be incited under irrigation. However, where plots are also used for bulking up
seed and single plant selection, screening against ascochyta blight takes place at Merredin.
Supplementary irrigation is provided if needed to encourage disease development. A large number of
potentially resistant breeding lines have been grown in various stages of interstate trials. A stage 22
trial (advanced breeding trial) was assembled for the first time in 2002. Lines selected from this trial
are presented in Table 7. However, due to drought at most chickpea sites, seed supplies are limited
and these lines will need to be multiplied in 2003 before entering the CVT Stage three trials in 2004.

The locally bred lines WACPE2075, WACPE 2078 and WACPE2095 that were previously identified
with improved ascochyta resistance, continued to show similar reaction in 2002. Further yield and
fungicide trials were hampered by the dry conditions, but it appeared that WACPE2075 and
WACPE2095 produce yields significantly greater than Sona. Of the two, WACPE2075 yields more,
has larger seed, and a seed coat colour similar to Tyson. WACPE2095 has a seed that is slightly
smaller than Sona, but much brighter and lighter in colour. Seed bulk-up will continue in 2003 with the
expectation of commercial release in 2004, following more yield and fungicide trials in 2003 (also see
article on Ascochyta blight of chickpea, in Disease and Pest Management section).

Germplasm for high rainfall areas

A set of lines considered suitable for long season cool environments were tested at Mount Barker.
The trial was seriously affected by wild radish infestation, but individual plot yields show considerable
potential of chickpea with some plots exceeding 2 t/ha. This environment also encouraged greater
plant height, which will improve the harvestability of the crop in this environment.

Resistance to Botrytis Grey Mold (BGM)

Germplasm has now been imported from the Eastern States and from overseas. This material was
bulked in 2002 with a view to screen for BGM resistance and to make crosses in 2003. The project
links with an Australian Centre for International Agricultural Research (ACIAR) funded project at
CLIMA and exchanges seed and information in order to accelerate and enhance the progress towards
the development of BGM resistant lines.
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Table 7. Seed yield as % of Sona, mean seed weight (g/100 seeds), and seed colour and type of the
lines selected for bulking up and promotion to stage three CVT in 2004 (all selected lines
except 97C016-9 showed moderately resistant to moderately susceptible reaction to

ascochyta)

Variety/line Merredin Williams msw Seed colour and type
Sona 100 100 18.37 L. brown, buff desi
Howzat 76 148 12.64 brown, L. brown desi
Heera 85 103 15.95 L. brown, buff desi
Tyson 57 66 14.65 light brown desi
SONA*98PBC4019 86 161 19.54 brown, D. brown desi
96-417-3*98v4001 99 134 18.61 light brown desi
96-422-5*98VV4004 91 145 19.83 L. brown, brown desi
93-140*98Vv4003 78 156 20.67 light brown desi
8523-1*98CZH4003 95 114 17.10 buff, L. brown desi
Sona-4028 84 140 17.45 light brown desi
SONA*98PBC4017 106 98 18.76 L. brown, buff desi
SONA*98PBC4007 94 102 -

HEERA*98CZH4007 70 141 19.12 L. brown, brown desi
97C016-9 87 85 21.93 brown, L. brown desi
ICCV96839 58 154 22.93 light brown desi
ICCV96828 60 124 15.92 light brown desi
SONA*98CZH4009 64 106 15.91

SONA*98CZH4008 51 139 -

94C002-34-2RS1 53 125 13.08 buff, L. brown desi
BARWON*98CIH4006 53 113 17.53 L. brown, buff desi
Mean (kg/ha) 53 457

Variety evaluation
T. Khan and K. Regan, Department of Agriculture, Western Australia

Chickpea variety evaluation was undertaken in Stage four CVT trials in 2002. Many trials were
affected by drought and only three sites (Coorow, Mingenew and Williams) were harvested. Mean
seed yields ranged from 430 kg/ha at Mingenew to 666 kg/ha at Williams (Table 8). Evaluation
included the new variety Howzat and a number of lines that have shown tolerance to ascochyta blight
in WA and the Eastern States (Paidar-91, FLIP94-90C, ICCV-96836 and S95342). Howzat performed
well at Mingenew and Williams. The line ICCV-96836 performed well across sites, and also produced
good yields in 2001. The promising lines WACPE2075, WACPE2078 and WACPE2098 produced 51,
13 and 26% greater yield than Sona, respectively. These locally bred lines, which have improved
ascochyta resistance compared to Sona, are showing good potential for varietal release in WA.
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Table 8. Seed yields (kg/ha) from Crop Variety Testing Stage 4 trials

. . 02?819 QZGE61 02BA56 Mean as
Variety/line Williams Mingenew Coorow % Sona
5June 17 May 9 May
Sona 459 352 530 100
Howzat 821 504 465 133
Kaniva 807 189 396 104
97C016-2 588 132
Flip94-90C 778 300 452 114
ICCV-96836 924 576 563 154
Paidar-91 622 512 521 123
S95342 379 85
WACPE2073 648 150 367 87
WACPE2075 652 745 625 151
WACPE2078 546 377 599 113
WACPE2095 607 438 470 113
WACPE2098 564 126
Mean 666 430 502

Residual effect of chickpea row spacing and sowing rate on wheat yield
G. Riethmuller and B. MacLeod, Department of Agriculture, Western Australia

An experiment was sown on 17 May 2001 at the Merredin Research Station to determine the influence
of row spacing and disease development in Heera chickpeas and the residual effect on the following
wheat. Chickpea plots were established at five row spacings: 19, 38, 57, 76 and 95 cm and two seed
rates of 70 and 140 kg/ha, with half the length of each plot to be sprayed with the fungicide Bravo for
ascochyta control. Fertiliser (80 kg/ha of diammonium phosphate) was banded 3 cm below the seed.
In 2001, the chickpea yield decreased with increasing row spacing (i.e. the spacing term in the
regression is significant at the 5% level, Table 9).

Table 9. Plant density (plants/m?) and seed yield (t/ha) of chickpea and wheat at varying row spacing
and sowing rate

Row spacing 2001 Wheat density Chickpeayield?! Wheat yield?

(cm) 2002 2001 2002 Mean
Sowing rate - combined yield
2001 chickpea 70 140 70 140 70 140

19 215 211 1.231 1.127 0.562 0.601 0.880
38 209 210 1.319 1.286 0.647 0.689 0.985
57 220 208 1.080 1.164 0.736 0.820 0.950
76 222 222 1.136 1.262 0.757 0.810 0.991
95 190 236 1.054 1.037 0.891 0.781 0.941

Mean 211 218 1.164 1.175 0.719 0.740 0.949

1 Chickpea yield (t/ha) = 1.30 - 0.00208 x spacing (cm).
Variance accounted for = 28.6% (t pr spacing = 0.008, rate ns).
2 Wheat yield (t/ha) = 0.57 + 0.00364 x spacing (cm).
Variance accounted for = 68.7% (t pr spacing = < 0.001, rate ns).

In 2002, the experiment was bulk cropped to Westonia wheat with 100 kg/ha of double
superphosphate and the plant density was uniform across the experiment (Table 9). The wheat yield
increased with increasing chickpea row spacing. This may have been due to residual soil water not
used in the wider rows by the chickpeas in 2001 or higher residual soil nitrogen from the lower
chickpea yields. Wheat protein samples are yet to be assessed. There was no significant (p < 0.05)
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effect of residual chickpea sowing rate on wheat yield although the 140 kg/ha rate out-yielded the
70 kg/ha rate in all but the 95 cm row spacing.

Overall, chickpea sowing rate had little effect on chickpea yield or on the following wheat yield in these
two dry seasons. The combined yield from both years was much the same for all row spacings.
Based on previous results, it is likely that, in two normal rainfall seasons with no summer rain, the
seed yields may have been even less at the wide row spacing.

Genotype x environment interaction studies help explain adaptation

J. Berger?, N. Turnert2, K. Siddique?
1CLIMA, The University of Western Australia
2CSIRO Plant Industry

An investigation into drought tolerance in chickpea funded by ACIAR grew 73 Indian genotypes and
18 Australian varieties and advanced lines at Merredin, Minnipa, Walpeup, Tamworth and Warwick
over two years. The Indian genotypes were dominated by material putatively drought resistant. A
wide range of traits were recorded comprising data on productivity (yield, biomass, harvest index),
yield components (fecundity and seed size), phenology (flowering, podding, maturity), and early
vigour. There was a huge range in site productivity (0.35-3.5 t/ha), and this was strongly related to
preseason rainfall (Figure 1). As a result the north-eastern sites, Tamworth and Warwick, where there
is a relatively high probability of summer rain, tend to be the most productive (Figure 1). However,
Figure 1 shows that Merredin in 1999 was also very productive as a result of the unseasonally heavy
rain in February and March.
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Figure 1. Pre-season rainfall and site productivity calculated from 73 chickpea genotypes from Indian
and Australian origin evaluated across Australiain 1999 and 2000.

Although this research is based on a large number of genotypes per site, the relationship between
preseason rainfall and productivity has only been established across nine site/lyear combinations.
Clearly if this relationship is repeatable it will be of immense benefit to the industry because it will allow
farmers to predict potential yields in the absence of disease in advance of the growing season. To test
this relationship more thoroughly we are enlisting the help of breeders and agronomists throughout
Australia to provide us with data for a retrospective analysis.
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Figure 2. Principal components analysis of log-transformed environment centred data from 73

chickpea genotypes grown over 9 sites throughout Australia (Genotypes are divided into six
clusters on the basis of their performance across the sites).

Principal components analysis recovered 68% of the genotype by environment (G x E) interaction
behaviour in the first two components. Genotype productivity averaged over all sites was well
modelled by PCL1 (r = 0.65): varieties on the right of Figure 2 tend to be more productive on average.
Interestingly the lowest yielding sites, Merredin 00 and Minnipa 99, had the strongest influence on
interaction behaviour. Hierarchical clustering revealed six distinct groups in the log transformed matrix
which are also clearly separated in the ordination (Figure 2). Individual site analysis confirms that
Clusters 2 and 3, on the right of PC1, are among the most productive in all sites except for Tamworth,
and particularly successful under terminal drought, as experienced in Merredin in 2000. These
genotypes are uniformly earlier than the rest at all sites, suggesting that early phenology is a useful,
risk-averse strategy for breeders to adopt which pays dividends under extreme drought, as well as
less stressful conditions. Minnipa (1999) also played an important role in interaction, which is not
explainable by genotype phenology. Clusters 1 and 2 were most productive in Minnipa, whereas 3 and
4 performed poorly. The basis of this interaction remains unclear. This project has uncovered stable,
high yielding genotypes significantly better than most Australian varieties: ICCV 10 (2.0 t/ha),
Lasseter (1.89 t/ha, note this is an Australian variety), BG 256 (1.80 t/ha), and ICC 4958 (1.77 t/ha).
ICCV 10 is particularly widely adapted, having been in the top 15% in 6 out of 9 sites, and in the top
26% in 8 out of 9 sites, and is being assessed as a potential parental line by DAWA.

Genetic characterisation of wild relatives
F. Shan and H. Clarke, CLIMA, The University of Western Australia

Chickpea has 42 known wild relatives within the genus Cicer, of which eight are annual species
sharing the same number of chromosomes as chickpea: C. bijugum, C. chorassanicum, C. cuneatum,
C. echinospermum, C. judaicum, C. pinnatifidum, C. reticulatum, and C. yamashitae. Among these,

C. reticulatum and C. echinospermum are the most closely related to chickpea. There is also strong
evidence that C. reticulatum is the immediate wild progenitor of the domesticated chickpea.

Evaluation of wild Cicer overseas and in Australia identified sources of resistance to ascochyta blight,
fusarium wilt, phytophthora root rot, leaf minor, seed beetle, cyst nematode, tolerance to cold and
shorter cooking times. The level of resistance is greater than in domesticated chickpea for most traits,
and in some cases the wild relative is the only source of resistance known. In general, the evaluations
indicate that genetic variation is far greater within the wild Cicer species than in cultivated chickpea.
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There is also strong evidence that only a fraction of the diversity of wild Cicer populations has been
collected to date, and that a significant resource remains untapped over a broad range of the genus’
natural habitats from western Turkey to Afghanistan.

Characterisation and conservation of wild Cicer species is clearly a high priority. For this purpose,
molecular markers will be used to characterise the world collection of annual wild Cicer. Accessions
have been brought to CLIMA in collaboration with Dr J. Berger, CLIMA and Mr Ted Knights, NSW
Dept. Agriculture, for use in a number of projects. Further aims are to look for correlation between
DNA profiles, the ecogeography of the collection sites, and available evaluation data for the
accessions.

DNA markers have the potential to describe genotypes more rapidly and perhaps more accurately
than morphological markers. A range of methods is available, of which Amplified Fragment Length
Polymorphisms (AFLPs) and Sequence Tagged Microsatellite Site (STMS) markers have the
advantage of detecting a large number of polymorphisms that are useful for DNA fingerprinting of
individuals. Methods for AFLPs in chickpea have already been established at CLIMA, and molecular
laboratory facilities are being utilised at the State Agricultural Biotechnology Centre, Murdoch
University. Previously published primer sequences for a number of STMS markers will be used to
compare this marker system to AFLPs in the first year of the project. Levels of polymorphism
between, and homogeneity within, the range of Cicer germplasm held in CLIMA will be assessed in
2003, and the diversity compared to that of chickpea varieties in Australia. Phylogenetic cluster
analysis, based on the presence or absence of molecular marker bands, will allow us to determine
relationships and to assess diversity.

The DNA polymorphism data will also be examined in relation to known guantitative traits, as well as
ecological and climatic relationships derived from passport data. DNA profiles are also being used to
identify duplicates and gaps among entries in the world collection and to provide a means of genotype
identification. DNA profiles to identify true hybrids will also play an important role in interspecific
hybridisation and other aspects of the breeding process in research and variety development at
CLIMA and in the national chickpea improvement program.

Tolerance to chilling at flowering
H. Clarke, CLIMA, The University of Western Australia

Chickpea with the ability to flower early and set pods at chilling temperatures have a significant
advantage over late varieties which experience drought stress and budworm damage later in the
season. Screening for chilling tolerance is difficult though, since the environmental stress is variable in
the field and many other factors affect the plants response. In chickpea this fact is further complicated
by the lack of genetic diversity among germplasm. The Centre for Legumes in Mediterranean
Agriculture is using a number of approaches in an attempt to overcome these obstacles. All of the
work is in close collaboration with national breeders (in particular Dr Tanveer Khan, DAWA), and

Mr Ted Knights, NSW Dept. Agriculture) and new methods are designed to compliment conventional
breeding systems.

A technique based on pollen selection during hybridisation has already proved successful in achieving
earlier pod set at low temperature. Generally, breeders select at the diploid (whole plant) phase, but
previous studies suggest that the same set of genes control important functions in both phases of the
plant life cycle with up to 78% of structural genes showing haplo-diploid expression in some species.
A clear response to low temperature in pollen germination and tube growth in chickpea indicates that
chilling resistance could be one of those genes. At CLIMA, pollen selection steps are incorporated
into the breeding program with two cycles of backcrossing and cold stress (three days of 12°C; 12h
light/7°C; 12h dark) at pollination. In this regime, the moderate stress allows F1 seed survival, but the
longer stress period ensures selection is more discriminatory, in favour of the most cold tolerant
pollen. In the field elite breeding lines from this work set pods up to 3 weeks earlier than standard
varieties at cold sites. Segregating material derived from the project has been further developed by
DAWA'’s chickpea breeding program. Three advanced breeding lines have been developed through
this collaboration that combine tolerance to low temperature at flowering and improved resistance to
ascochyta blight: WACPE2075, WACPE2078 and WACPE2095. These lines are currently being
tested in DAWA'’s Crop Variety Testing and fungicide trials to develop a suitable agronomic package.
It is expected that one of these lines will be released for commercial production in the near future.
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In 2002 the inheritance of the chilling tolerance trait was examined in F3 populations from more recent
hybridisations between the chilling sensitive variety Amethyst and three different chilling tolerant lines
bred at the International Centre for Research In the Semi-Arid (ICRISAT). Unfortunately, drought
affected the warm control site at Dalwallinu (30.28S; 116.66E) so the planned analyses are
impossible. However, response and segregation in the F3 populations at the cold field site south west
of Perth (Williams 32.94S; 117.18E) will be compared to that of six generations of each family grown in
the field in 2002 and with F3 grown in controlled environments.

Another approach to improve selection efficiency is the use of molecular markers for desirable traits.
The method has already proven very useful for cereals, but linkage maps and markers for pulses are
not well developed. Molecular markers with links to chilling tolerance in chickpea were identified using
AFLPs, a PCR based method, and a bulk segregant analysis approach. Specific primers have been
designed, based on the sequences of the most promising fragments, and their usefulness is being
investigated by comparison with results of screening in the field and in controlled environment rooms.
Similar markers have been linked to resistance to the insect pest Heliothis.

In 2003, new populations of chilling tolerant chickpea (F4) are being passed from CLIMA into the
DAWA breeding program. These have been selected through a combination of whole plant screening
in controlled environments and in the field; screening of pollen tubes; and analysis of AFLP marker
data. At Williams in 2003, many of the segregating lines started to set pods before 25 September,
three weeks before Amethyst or Sona, and a week to ten days before our best advanced breeding
lines (Figure 3). However, their potential for variety development is unknown until extensive
evaluation of yield and other traits, particularly resistance to ascochyta, is carried out as part of the
DAWA program.
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Figure 3. Many of the latest chilling tolerant hybrid lines (e.g. 1-217; 2-205; 3-113) and advanced
breeding lines developed in collaboration with DAWA (WACPE2075; WACPE2078;
WACPE2095) set pods earlier than current varieties in experimental plots at Williams.

Plans for the coming year are to investigate wild relatives of chickpea and to begin a program of
interspecific hybridisation between Cicer species and domesticated chickpea at CLIMA.
Comprehensive screening programs undertaken at ICARDA and at ICRISAT have identified superior
levels of resistance to a number of biotic and abiotic stresses in the annual wild Cicer relatives as
compared to chickpea. However, of the wild annual species only two, C. reticulatum and

C. echinospermum, are readily hybridised with C. arietinum (chickpea) using conventional crossing
techniques. There have been a number of attempts to hybridise the wild annual species through in
vitro embryo rescue, with some recent success at ICRISAT. There is evidence that the barriers to
crossability operate post-fertilisation, but the exact timing and cause of embryo abortion is unknown.
We intend to investigate the cause of embryo abortion and the possibilities of embryo rescue by
developing methods in collaboration with researchers at the University of Saskatchewan, Canada,;
ICRISAT, India; ICARDA, Syria and Dr Janine Croser, CLIMA.
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Kabuli chickpea

K. Regan, Department of Agriculture, Western Australia

Kabuli chickpea offer good opportunities for growers in the medium to high rainfall regions of WA.
Excellent soil types for kabuli production have been identified around Dongara, Mingenew, the Avon
Valley and parts of Esperance and Katanning. Kabuli chickpea prices have remained high in 2002,
with growers receiving between $650-1000/t (depending on seed quality). With the development of
new ascochyta resistant varieties in the pipeline, kabuli chickpea will prove to be a profitable pulse
option in WA.

Seed size and colour largely determine kabuli chickpea prices, especially when supply exceeds
market demand. Seeds greater than 8 mm diameter are generally sold at a premium over smaller
seeds, while prices for seeds that are less than 7 mm may be lower than those for desi chickpea.
Hence, in addition to yield, the seed size distribution of the seed sample is an important quality
parameter for profitable kabuli production.

While varietal differences influence seed size, large seeds are more likely to be produced in areas with
400-600 mm annual rainfall, deep fertile soils and mild spring conditions favourable to seed filling.
Economical yields of kabuli chickpea with large seed size are unlikely to be achieved on a regular
basis in lower rainfall areas.

Premium quality varieties for the Ord River Irrigation Area

K. Siddique?, K. Regan? and P. Smith?
ICLIMA, The University of Western Australia
2Department of Agriculture, Western Australia

The kabuli chickpea industry in the ORIA is based on a large seeded variety ‘Macarena’ released in
1983. Variable yields and quality in the mid-nineties created interest in developing new varieties with
improved yield and seed quality (seed size) for the region. In 1998, a project was funded by the
Grains Research and Industry Development Corporation (GRDC) to improve yield and quality through
the introduction of kabuli chickpea genotypes originating mainly from Spain, Mexico and Greece. Fifty
five genotypes were introduced and evaluated during the five year project as well as a review of crop
management practices, which resulted in the publication of a farmnote on ‘Kabuli Chickpea Production
in the Ord River Area’. A new variety is planned for release in 2004.

Agronomic evaluation

From the original 55 genotypes introduced to WA, three were identified with appropriate adaptation,
improved yield and greater seed size than Macarena (Table 10). On average, yields and seed size
were at least 13 and 5% greater than Macarena, respectively. Seed size distribution measurements
(average of 2001 and 2002) have shown that GCN133-2 produces the largest proportion of seeds
greater than 10 mm diameter, while 1IG9337 and 1G96220 the largest proportion of seeds between
9-10 mm diameter (Figure 4).

Table 10. Time in days after sowing to 50% flower, mean seed weight (msw, g) and seed yield (kg/ha) of
three promising kabuli chickpea crossbreds and Macarena in the ORIA (mean of 1998-2002)

. 50% msw ) Seed yield
Genotype Origin flower mswA (% Macarena) | Seedyield® | o nvacarena)
GCN133-2 | Greece 41 57.0 105 1246 113
IG9337¢ Spain 39 56.9 105 1332 123
1G96220 unknown 39 57.1 106 1320 120
Macarena | Mexico 41 54.0 100 1145 100

Mean of 1998-2002.

B Mean of 1999-2002.

¢ Original introduction segregated for light and dark seed. Single plants with light seed were selected and
multiplied.
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Figure 4. Mean seed size distribution of kabuli chickpea genotypes at Kununurra 2001 (4 sites) and
2002 (2 sites).

Measurements were conducted to determine whether the seed quality (colour and cooking) of
introduced genotypes were acceptable and comparable to Macarena. In general, consumers prefer
light coloured seeds and quicker cooking times. Seed colour is represented in three dimensions;
lightness (L*, black/white), chroma (a*, green/red) and hue (b*, blue/yellow). The colour differences
were small between genotypes, although GCN133-2 and Macarena were slightly lighter, and
Macarena was the least red in colour (Table 11).

Cooking quality is measured by seed deformation after cooking, the number of unhydrated seeds and
the hydration capacity of individual seeds. The force required for seed deformation was less for
Macarena and GCN133-2, however these differences are considered small and cooking time would be
similar (Peter Burridge, pers comm). There were no unhydrated seeds after soaking, and little
difference in hydration capacity between the introduced genotypes and Macarena. Based on these
results, differences in cooking quality between the introduced genotypes and Macarena are marginal.

Table 11. Quality parameters of kabuli chickpea genotypes at the Frank Wise Institute, Kununurra
(mean 2000-2002)

Seed colour* Deformation? | Hydration |Unhydrated
Genotype ity3
L* a* b* (newtons) capacity® | seeds (%)
GCN133-2 64 6.2 15.4 113 102 0
1G9337 63 7.1 16.8 145 103 0
1G96220 63 6.9 16.2 149 102 0
Macarena 66 6.0 15.7 108 103 0

1 L* (lightness), a* and b* (chroma and hue).
Force in Newtons required for 75% deformation of seeds after cooking.

3 Mean percentage increase in weight of seeds due to water uptake over 16 hours.

Seed production

Seed production of introduced genotypes has been undertaken concurrently with agronomic
evaluation to minimise the time before the release of a commercial variety. Seed production was
initiated in 1999 by collecting single plants from a number of the most promising genotypes. Seed
from each plant was sown in individual plots in 2000. Production of pre-basic seed was undertaken in
2001 and 2002 for GCN133-2, 1G9337 and 1G96220 producing 871, 141 and 137 kg, respectively.
During 2003, the three genotypes will be bulked up under commercial conditions in the ORIA and one
will be selected for variety release in 2004.
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Development of ascochyta resistant varieties for Australia

K. Siddique?, K. Regan? and M. Baker?
1CLIMA, University of Western Australia
2Department of Agriculture, Western Australia

Kabuli chickpea crossbred lines and commercial varieties from ICARDA, Turkey and Australia were
screened for resistance to ascochyta blight and seed size in Turkey through a GRDC funded
collaborative project between CLIMA; CICA, Tamworth NSW; ICARDA, Syria; and the Aegean
Agricultural Research Institute (AARI), Turkey. More than 2000 breeding lines were screened in
Turkey and 335 superior crossbreds introduced to Australia between 1998 and 2001.

The crossbreds introduced to Australia from ICARDA and Turkey were evaluated in the field in WA,
and distributed and evaluated in eastern Australia by CICA collaborators. Approximately 30 crossbred
were identified with the potential for progress towards commercial release. In order to continue this
work, the Council of Grain Growers Organisation (COGGO) funded a project in 2002 to fast track one
or more high yielding, superior quality ascochyta resistant kabuli chickpea varieties for Australia.

Yield evaluation

A trial was undertaken at Dongara in 2002 to evaluate the yield, agronomy and seed quality of 36
ascochyta resistant kabuli chickpea crossbreds and commercial varieties. Mean seed yields of 1083
kg/ha were recorded (Table 12). The line FLIP94-90C produced the greatest seed yield, but had
relatively small seeds. This line along with S95342 and FLIP94-92C were commercialised in Victoria in
2002. All these lines produce similar or smaller seeds compared to Kaniva. Of the introduced
crossbreds, FLIP97 529, FLIP97-530, FLIP97-657 and FLIP97-539 produced the greatest seed yields
and had mean seed weights 5-11% greater than Kaniva. Seed quality (seed size distribution, colour
and cooking) tests are currently being undertaken through the Pulse Quality Laboratory at the
Department of Agriculture, Western Australia.

The crossbred lines in these trials will be grown at multiple locations in 2003 for further yield evaluation
(including interstate locations through CICA).

Seed production

Seed production was undertaken under irrigation at Carnarvon during 2002 in large bulk plots or in
single plant plots. The large plots, grown as single plant plots in 2001, consisted of twelve crossbred
lines. Two crossbreds were rejected as potential candidates for further bulk-up and testing due to
symptoms of virus infection. Seed production of the remaining 10 crossbreds ranged from 17 to 87 kg.
The seed from this bulk up will be used for pre-basic seed production and yield evaluation trials in
2003. Pre-basic seed production will be undertaken for four of the crossbred lines showing good seed
yield and seed size. The Virology section at DAWA is undertaking virus testing on the seed of these
lines produced at Carnarvon in 2002.

The smaller plots included eighteen crossbred lines. Each plot was grown from the seed of single
plants individually harvested from large plots in 2001. Seed from each plot at Carnarvon in 2002 was
harvested and threshed separately, visually compared for similarity, and bulked. Between 1 and 6 kg
of seed was produced for the 18 crossbred lines, and six were selected for further bulk-up in 2003.

Disease screening

An ascochyta blight nursery was established at Mingenew in 2002, however the site experienced
drought and was abandoned. A second nursery was sown at Medina, but with fewer crossbred lines
due to limited seed availability. Ascochyta blight disease development was good at the site and
ratings ranged from 3.0 to 9.0 (Bumper) (Table 12).
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Table 12. Plant establishment (plants/m?), vigour, seed yield (kg/ha) and mean seed weight (msw, g) of
ascochyta resistant kabuli chickpea crossbred lines at Dongara (sown 6 June), and ascochyta
scores at Medina

Variety/line Plants/m? \S/L%?:[ Seed yield So/i?jaxli?/g msw Assccoocrr:z/ta
Kaniva 40 2.7 1188 100 0.38 -
Bumper - - - - - 9.0
S95342 36 2.3 1024 86 0.38 -
Flip94-90C 40 3.7 1428 120 0.31 -
Flip94-92C 40 3.0 992 83 0.36 -
Flip97-529 41 3.0 1287 108 0.40 3.5
Flip97-530 48 3.5 1247 105 0.41 3.0
Flip97-657 47 3.5 1221 103 0.42 3.0
Flip97-539 40 3.7 1200 101 0.40 3.0
Flip97-537D 39 3.2 1189 100 0.45 3.0
Flip97-503 44 2.7 1184 100 0.45 3.0
Flip97-617 36 25 1178 99 0.37 3.0
Flip97-695 40 2.8 1177 99 0.42 3.0
Flip97-590 40 3.0 1154 97 0.39 3.0
Flip97-648 41 2.0 1139 96 0.38 35
Flip97-653 43 2.7 1131 95 0.38 3.0
Flip97-620 41 2.7 1128 95 0.40 3.0
Flip97-600 40 3.0 1095 92 0.39 3.5
Flip97-548 45 2.8 1068 90 0.39 3.0
Flip97-537L 38 25 1020 86 0.38 3.0
Flip97-521 37 4.2 938 79 0.41 3.0
Flip97-501SL 43 3.3 930 78 0.38 3.0
Flip97-527 40 4.2 912 77 0.41 -
Flip97-501SD 42 3.0 902 76 0.39 3.0
Flip97-673 37 4.2 885 75 0.39 3.0
91ETA6021 38 3.5 780 66 0.46 -
Flip97-607 39 1.0 766 65 0.36 4.0
Mean 41 3 1083 91 0 -
LSD (5%) 9.4 0.96 164 0.11
cv% 14 19 9 1.8

1 1 = poor to 5 = good.
2 0 = no disease to 9 = dead.
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Insect pests and nematodes

Incorporation of pea weevil resistance from Pisum fulvum into field pea

O. Byrne! and D. Hardie?
ICLIMA, The University of Western Australia
2Department of Agriculture, Western Australia

Pea weevil resistant plants were derived from a cross between the white flowered field pea variety
Pennant (Pisum sativum) and the wild species, P. fulvum (Accession ATC113). Resistant lines from
this cross were advanced to Fs and ‘backcrosses’ made between three F2-derived Fs lines and
Helena, a WA adapted dun pea. In total 6,500 BCiF2 seeds were produced, which are now available
to the WA Pea Breeding Program for further field assessment.

In 2001-2002, a sub sample of the BC1F2 population was screened for pea weevil resistance using an
in-situ pod bioassay. From a total of 149 BCiF: plants, five were100% resistant, 45 were 100%
susceptible and 99 plants showed varying response (1-99% susceptible) (Figure 15).

Figure 15. Inheritance of pea weevil resistance in BCiFz lines.

A range of phenotypic traits was also measured on the BC1F2 plants including flower colour, flowering
time, node of first flower, basal flowering, basal branching, pod number, seeds/pod, seed size, shape
and colour.

Seed size in the original resistant and susceptible parents was 60 mg and 220 mg respectively. Seed
size has increased from 120 mg in the first cross (F2) to 150 mg in the F2 backcross. Fsseeds from
three resistant BCiF: lines have been further selected and ‘backcrossed’ into the dun pea, Dunwa in
late 2002. A selection of the 55 BCzF1 seeds from this backcross will be grown out in 2003.

DNA was also extracted from 160 BC1F2 plants, which will be used in validation studies for a set of
molecular markers developed from the AFLP (amplified fragment length polymorphism) technique.
Successful markers will be used to screen for pea weevil resistance in successive generations. The
combination of selecting for pea weevil resistance, scoring for phenotypic traits in addition to molecular
marker profiling should accelerate the selection and introgression of the resistance trait into adapted
material for use in breeding programs.
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Resistance to Helicoverpa in wild species of chickpea

J. Ridsdill-Smith?, H. Sharma? and K. Mann?
1CSIRO Entomology, Western Australia
2 |CRISAT, Hyderabad, India

Cotton bollworm (Noctuidae: Helicoverpa armigera) is a major pest of chickpeas in India and other
parts of southern Asia and Australia. Native budworm (Noctuidae: Helicoverpa punctigera) is an
important pest of chickpeas in southern Australia. While host plant resistance is considered a very
desirable management option, so far the levels of resistance found in domesticated chickpea (Cicer
arietinum) are low to moderate. In pigeonpea and in cotton, wild relatives have shown greater
resistance to Helicoverpa than cultivated species. This study is being undertaken to identify
accessions belonging to wild relatives of chickpeas with novel sources of resistance to Helicoverpa.

Seeds of lines of wild annual species of chickpeas (mostly Cicer bijugum, C. echinospermum,

C. judaicum, C. pinnatifidum, and C. reticulatum) from the Australian chickpea-breeding program, from
ICRISAT in India and from the USDA collection in Pullman were used. Field studies were conducted
only in India, where plants were grown and infested by natural populations, and larval feeding damage
was assessed visually. Glasshouse studies were conducted in both India (H. armigera) and Australia
(H. punctigera) using a quick feeding assay developed at CSIRO. First-instar larvae were placed on
leaflets and larval growth and survival measured after 5-7 days. Larval feeding damage on these
leaflets was also assessed in India. All Helicoverpa were reared in the laboratory and newly emerged
larvae used in screening. In 2001-2 a total of 130 accessions were tested with H. armigera in India,
but data are given for 51 accessions tested both in the field and the laboratory. In Australia 46
accessions were tested with H. punctigera, but data are given for 19 accessions tested in two similar
experiments in the laboratory.

Larval weights from accessions of wild species were compared with those from C. arietinum and
accessions were selected for further study when resistance was signified by a relative reduction in
weights over two or more separate trials. Larval survival was not as variable as other measures and
was less useful as a measure of resistance than larval weight. A group of accessions showed low
larval growth on excised leaves of plants grown in the glasshouse (Table 43). Of the Australian
material five were C. bijugum and one was C. judaicum. Of the Indian material three accessions were
C. bijugum and one was C. reticulatum. These plants may have resistance that is antibiotic and
reduces growth of feeding larvae.

Of the Indian material there were nine accessions that showed a different type of resistance. There
was relatively lower feeding damage from natural infestations in the field (less than 10% damaged)
than in the glasshouse on excised leaves (Table 43). There were probably fewer larvae feeding in the
field because the moths laid fewer eggs and thus produced fewer larvae. Six of these accessions
were C. pinnatifidum, but none were C. bijugum. These plants may have resistance that makes them
unattractive to female moths laying eggs, which would not be detected in the glasshouse assay.

Table 43. Number of accessions of wild chickpea species resistant to Helicoverpa spp. in screening
tests in India and Australia

Number of accessions
. Australia India
Species
Low larval weight Low larval weight Relatively Iowe_r leaf damage
from natural infestations

C. bijugum 5 3

C. judaicum 1 2

C. pinnatifidum

C. reticulatum 1

C. yamashitae 1
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A useful bioassay has been developed and tested. The accessions tested in Australia and in India
were different, so that a total of 19 of the accessions were identified showing some resistance to
Helicoverpa. Of these, 10 showed a reduction in larval weight and the majority (six) was C. bijugum.
Nine accessions showed a relative reduction in leaf damage on naturally infested plants compared
with excised leaves, of which the majority (six) was C. pinnatifidum. This would seem to indicate that
at least two mechanisms of resistance are involved, one adversely affecting larval growth, and the
other affecting female moth oviposition. Further screening (at Hyderabad, Perth and Tamworth) is
continuing to confirm these traits. A reference collection of Helicoverpa resistance accessions has
been distributed by ICRISAT to world collections.

Currently the chickpea breeders have had some success in crossing the cultivated species

C. arietinum only with C. echinospermum and with C. reticulatum. Thus all but one of the accessions
identified here could not be used directly in the national breeding program. However work will
continue to isolate the cause of resistance and to identify alternative ways of transferring the
resistance genes to cultivated chickpeas.

Relative hosting ability of field pea genotypes to root lesion nematode
S. Kelly, S. Sharma, H. Hunter and V. Vanstone, Department of Agriculture, Western Australia

Field pea is generally considered to be a suitable crop to use in the management of root lesion
nematode (RLN). However, for most crops, there is considerable variation in the susceptibility to RLN
between varieties, making generic recommendations on crop selection perilous. This study aims to
investigate the variation in Pratylenchus neglectus hosting ability between field pea genotypes.

Twenty five field pea genotypes were grown in pots filled with 250 g of soil naturally infested with a low
density (0.3 RLN/g soil) of P. neglectus. Two susceptible hosts (wheat cv. Cunderdin and chickpea
cv. Heera) were included as control treatments. Five single plant replicates were grown in a
glasshouse (15-25°C) for ten weeks in a randomised block design. The roots from each plant were
collected and the nematodes extracted. Pratylenchus neglectus populations (log transformed) were
compared between field pea genotypes and the susceptible hosts using analysis of variance.

Pratylenchus neglectus populations extracted from the roots ranged from 47 nematodes/g root DW in
field pea cv. Dundale through to 2437 nematodes/g root DW in chickpea cv. Heera. There were
significant differences between the P. neglectus populations in the field pea genotypes (Table 44).
Five genotypes (including Parafield) had populations that were not different from the resistant variety
Dundale. WAPEA 2111 had RLN populations that were the same as in chickpea and wheat, and
another nine genotypes (including Kiley and Snowpeak) had populations similar to those found in
wheat.

Not all varieties of field pea may be effective for rotational control of root lesion nematode. Selection
of an appropriate variety is as important as choice of crop. Dundale field pea hosted the least

P. neglectus, but some genotypes were as susceptible as wheat or chickpea. It is necessary for
growers and breeders to utilise information on varietal differences to prevent increases in nematode
numbers and significant reductions in cereal yields.
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Table 44. Populations of P. neglectus in the roots of field pea genotypes and two susceptible hosts,
wheat cv. Cunderdin and chickpea cv. Heera, 10 weeks after sowing into infested soil

Variety/line Log (RLN/g root DW) RLN/g root DW (detrans)
Dundale 1.68 47
WAPEA 2130 1.77 58
WAPEA 2128 1.92 82
WAPEA 2074 1.94 87
WAPEA 2122 2.15 139
Parafield 2.17 146
Helena 2.22 164
WAPEA 2133 2.25 175
WAPEA 2129 2.26 182
WAPEA 2013 2.28 187
Cooke 2.29 194
WAPEA 2106 2.33 211
WAPEA 2131 2.34 217
WAPEA 2126 2.34 218
WAPEA 2123 2.38 236
WAPEA 2080 2.40 250
WAPEA 2127 2.46 287
WAPEA 2081 2.52 329
Kiley 2.57 374
WAPEA 2132 2.58 380
WAPEA 2125 2.61 404
Snowpeak 2.72 523
PSL4 2.79 616
WAPEA 2112 2.81 649
Wheat (Cunderdin) 2.89 777
WAPEA 2111 2.99 978
Chickpea (Heera) 3.39 2437
LSD 5% 0.50
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APPENDIX Ill: List of common acronyms

Acronym Full name

AARI Aegean Agricultural Research Institute

ACIAR Australian Centre for International Agricultural Research
ACPIP Australian Coordinated Pea Improvement Program

AFLP Amplified Fragment Length Polymorphisms

ARC Australian Research Council

BARI Bangladesh Agricultural Research Institute

CICA Australian Coordinated Chickpea Improvement Program
CIPAL Coordinated Improvement Program for Australian Lentils
CLIMA Centre for Legumes in Mediterranean Agriculture
COGGO Council of Grain Growers Organisation

CVT Cultivar Variety Testing

DAWA Department of Agriculture, Western Australia

GRDC Grains Research and Development Corporation

GSPGA Great Southern Pulse Grower Association

IARI Indian Agricultural Research Institute

ICARDA International Centre for Agricultural Research in the Dry Areas
ICRISAT International Centre for Research in the Semi-Arid Tropics
ORIA Ord River Irrigation Area

PASE Pulse Association of the South East

POLA Pulse, Oilseed and Lupin Association

RIRDC Rural Industrues Research and Development Corporation
SARDI South Australian Research and Development Institute
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