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INTRODUCTION
Wynn Cassia (WC) (Chamaecrista rotundifolia), also referred to as round leaf cassia, is an early
flowering, heavy seeding, short-lived perennial legume. The species is native to tropical and
subtropical North and South America. WC was collected from Sao Paulo, Brazil in 1964 and was
released as a cultivar in Queensland in 1983. WC grows on a range of soil types but prefers sandy
surfaced soils of neutral to acid reaction (pH 5.0 to 7.0). It grows in areas with 500 mm or less
rainfall/year where it acts as an annual, regenerating from seed. However, WC is better adapted to
areas receiving 900 to 1,500 mm of annual average rainfall.
WC is easy to establish, is a prolific seeder and persists on low fertility soils. It responds strongly to
applied phosphorus and sulphur. It tolerates heavy grazing and spreads readily. It is these attributes
that encouraged scientists and pastoralists alike to trial and promote WC as a pasture for tropical
Australia.
WC and other Chamaecrista rotundifolia accessions were first evaluated in the Northern Territory
between 1971 an 1976. WC was sown at all research centres from Berrimah Research Farm (BRF) to
the Victoria River Research Station (VRRS). It grew well and persisted at all sites except VRRS. WC
and eight other legumes were evaluated and compared in grazing trials at Beatrice Hill Farm (BHF)
from 1991 to 1997. Legumes were planted with Kazungula setaria (Setaria sphacelata) in four hectare
paddocks and grazed at 0.75-1.0 beasts/hectare. Results indicated that pastures with adequate soil
nutrients which contained WC and a grass provided moderate to good animal productivity of between
0.5 and 0.8 kg/head/day over the growing season.
WC has been sown into improved and semi improved pastures in the Douglas Daly and Katherine
regions over the past 20 years. Producers were impressed by its ease of establishment, its growth and
proliferation under varied management. Gradually pastoralists noticed its dominance in certain
situations. Many began to question its merits and whether cattle ate it at all or just selected the
companion grasses. In situations of intensive grazing and set stocking, WC became the dominant
species in many paddocks on some Douglas Daly properties. At local field-days and producer
meetings the merits of WC were debated with opinions often divided.
The major concerns of producers are the ability of WC to produce large amounts of seed, dominate
pastures and its inherent low palatability. While there are still mixed opinions as to which soil type WC
prefers, there is no doubt that it is adapted to a wide geographical area and a wide range of soil types.
WC grows on most soil types in the Top End. In the northern region of the coastal plains it persists on
yellow podzolic soils which are seasonally waterlogged. WC grows equally well on the sandy red
earths of the Douglas Daly region and the heavier Tippera clay loams around Katherine.
WC is a prolific seeder and establishes readily on practically any soil type. Flowering and seed set can
occur within 40 to 60 days after rain. Its seed is spread by any physical movement, including stock,
slashing, grading and in hay. WC is now prevalent along most roadsides in the Top End. While
producers acknowledge WC has some value as a pasture, soil stabiliser, competitor with weeds and
nitrogen fixer, they are concerned about it continuing to invade and dominate productive pastures.
As a result of concerns over WC the community submitted a proposal to Meat and Livestock Australia
(MLA) for a Producer Initiated Research and Development (PIRD) project. The objective was to learn
more about WC, its management and determine its value as pasture and fodder crop under
commercial conditions. The project ran from August 2001 to November 2003.
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Two grazing trials were conducted where cattle live weight gain and pasture composition and quality
was measured on pure swards of WC. Fertiliser response demonstrations, hay and feeding
evaluations, nutrient and tissue analysis were conducted to ascertain the quality and productivity of
WC over two seasons. Regular meetings and field walks were held to discuss, plan and review trials
and activities. The community nominated and facilitated the project and were assisted by
Departmental staff.
This report covers the findings of the trials and evaluations undertaken along with additional relevant
material on WC in the NT and Queensland.

SUMMARY
The Douglas Daly PIRD project was concluded in November 2003 with a review meeting. At the
meeting the group discussed the relevant data, information and experience of the past two and a half
years. The information included results from two grazing trials, fertiliser response demonstrations, soil
and plant analysis, WC hay and pellet feeding trials and general observations.
The group then focused on developing a statement to describe WC in the Douglas Daly area, based
on prior experience and new knowledge gained from the project. The group listed a number of criteria
by which they judge other pastures they intend sowing. They then chose four of the most popular
pasture species presently grown in the district. A matrix (score chart) was drawn up using the criteria
and the pastures nominated. WC was judged against these criteria and the four species chosen. This
allowed the group to measure WC against a set of important criteria and rank it directly with other
productive pastures.
This process highlighted both the positive and negative aspects of WC and showed where it ranked in
relation to other important pasture species of the district. As a result of the process the group then
described WC as “An easy to establish, highly persistent, dominating legume of low palatability
and low grazing value on fertile soils [in the Douglas Daly area]. It may have a role in soil
conservation and may also have potential for hay and pellet production.”
Before this project was conducted there were many reservations about WC as a pasture. The question
of what people thought of WC was invariably answered with a combination of doubt about its
usefulness yet hope that it may be better than it appeared. Many who had planted and promoted WC
believed it was a productive legume but still had fears about its palatability. In many situations cattle
have performed well on WC/grass pastures. For over 15 years people have had various opinions on
WC and the question of its real benefit has remained unanswered.
This project has evaluated WC objectively. While the trials and demonstrations in this project were not
strictly scientific, the information gathered is valuable in its own right. The project measured the
performance of cattle on WC under commercial and research-farm conditions. As a result some
previously held reservations were confirmed.
During this project, pure swards of WC have consistently provided less animal performance than
alternative pastures. The data suggests that WC provided between 20 and 30% less liveweight gain
than other improved pastures being evaluated under similar conditions. The potential loss could be
over $200 per hectare depending on stocking rate and cattle prices. WC’s prolific seeding habit and
adaptation to a wide range of conditions almost guarantees its continued spread. The challenge for
industry is to develop sustainable management strategies to insure improved pastures remain
productive and profitable.
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Producers of the Douglas Daly area have now formed a common opinion on the value and productivity
of WC, particularly in a pure sward. With this information producers will now implement management
practices to improve the productivity of pastures dominated by WC. One major outcome of the project
is that few producers in the district will plant WC in the future.
There have been many other benefits from this project. It has given the community the confidence to
conduct its own R&D and provide young people with the chance to become involved in applied
research and to organise and address meetings. PIRD projects are valuable in that they allow
communities to identify their problems and work towards solutions.

REVIEW OF GRAZING TRIALS
Midway Station Grazing Trial
Objective
To determine animal productivity from a pure sward of WC under commercial conditions by
measuring monthly weight gains/loss over a six month period, from January to June.
Method
The grazing trial at Midway Station was a major part of the PIRD project in 2003. The site consisted of
a 250 ha paddock of which approximately 190 ha was a pure sward of WC. The remainder was
uncleared bush. The paddock was stocked with 245 mixed sexed weaners of varying weights. The
objective was to assess the performance of cattle on a commercial stand of WC over the wet (January
to June) and into the dry season. The stocking rate was approximately 0.98 head/ha over the entire
area or 1.3 head over the cleared area.
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Figure 1. Midway site, showing lime-treated strips, enclosure and bush area
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The cattle were weighed and introduced to the area on 3 January 2003. They were re-weighed at
about 30-day intervals until mid June. The paddock had biomass levels of between 2.0 and 4.0 t/ha of
WC in January. Levels increased to an average of 3.0 to 5.0 t/ha over the grazing period. The animals
were supplemented with molasses and Phosrite® mineral supplement in the wet season and a urea
(8%)-molasses supplement in the dry season.
Results
As in the previous season cattle spent a lot of time in the bush country and grazed that area heavily.
The WC growing in the bush was also grazed harder and more consistently than in the open areas.
This was also the case in 2002. Table 1 summarises the results.
Table 1. Live weight gain of weaner cattle on WC at Midway from January to June 2003
Period of
measurement
3 Jan to 5 Feb
5 Feb to 10 Mar
10 Mar to 3 April
3 April to 12 May
12 May to 16 June
Total

Average gain/head
(kg)
18.3
5.9
17.7
25.4
- 4.7
62.6

Days
33
33
24
35
35
160

Average gain per day
(kg)
0.55
0.17
0.73
0.73
-0.13
0.39

Although animals gained weight through the grazing period, gains were relatively low, deteriorating
rapidly from May onwards. February was a particularly bad month when cattle barely maintained
weight. This could have been due to a very wet period. The cattle gained less than 0.4 kg/day over the
entire period (0.6 to 0.8 kg/day is expected), which should normally be the most productive period on
improved pasture. At the end of the trial in June 2003, there was still an average biomass of 2.0 to 5.0
t/ha of live plants and 1.0 to 3.0 t/ha of uneaten WC leaf material on the soil surface.

Figure 2. Weaners early in the Midway grazing trial 2003
Note: An almost complete sward of WC.
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Live Weight Gain of Mixed Sex Weaners on Wynn Cassia,
Midway Station January to June 2003
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Figure 3. Seasonal changes in stock weights on WC on Midway Station January to June 2003
Note: Figures are not strictly monthly gains/losses, as recordings were not always taken at the start of every month.

Figure 4. Midway cattle ready for weighing

After the trial was completed the data was separately pooled for the three even groups of animals (i.e.
light, medium and heavy) based on initial weight at the start of the trial.
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This was done to determine if any groups (i.e. lighter or heavier animals) performed any better on a
pure sward of WC in this instance (see Figure 5).
The results were surprising. The light group performed better than the medium group and significantly
better than the heavy group. The lighter animals put on significantly more weight in total and put on
more as a proportion of their starting body weight than the heavier animals. There was no conclusive
explanation for this result. One theory is that if daily intake was reduced due to low digestibility or
some other factor the lighter animals may perform better due to their lower total requirement.
When the three groups were separated a single-factor analysis of variance was conducted to
determine any significant differences in the mean weight of the groups. The results are shown in
Table 2.
Table 2. Analysis of liveweight gain from January to June 2003, expressed as a total and as a
proportion of initial weight for three weight groups
Group

Mean weight
January (kg)
145.9012
173.1012
219.8933

Light
Medium
Heavy

Mean weight
June (kg)
210.2763
232.5125
264.6522

Total weight
gained (kg)
64.42105a
59.47500a
45.21014b

Proportional
increase
0.4455a
0.3448b
0.2139c

Note: Figures in columns with different superscripts are significantly different (p<0.0001)

Weight Gain of Mixed Sex Weaners on Wynn Cassia
on Midway Station 2003
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Figure 5. Start, finishing and total weight gain for different weight groups
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Figure 6. WC, typical of the sward in the Midway grazing trial, early February 2003

Figure 7. Cattle at Midway concentrated in the bush, despite ample feed on offer in the cleared area
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While the group with the heaviest initial weights still weighed more at the end of the trial, they put on
significantly less weight than the lightest animals. The physiological reason for this is still not well
understood.
Dr. Matt Bolam, a veterinary surgeon and animal nutrition specialist was asked to comment on the
results of the trial at Midway. He provided some calculations to determine how well weaners should
perform on pasture with similar nutritive value to that of WC. Details are in Appendix 1. He suggested
that the lack of liveweight gain could be due to factors such as sward structure, palatability, antinutritive factors and low energy levels.
The suggestion is that WC as a pure sward lacked sufficient energy and digestible dry matter to
sustain high liveweight gains. Despite sufficient protein for animal needs the limiting factor to
performance may have been energy. This may explain why animals on mixed swards of grass and
WC perform better. The higher energy in grass may compensate for low metabolisable energy and
digestibility in WC. It would appear that lower than normal intake along with insufficient energy levels
may have attributed to the poor performance. Measuring pasture intake would have been a useful
indicator but beyond the scope of this project. Figure 10 shows the seasonal changes in nutritional
quality of WC. Protein and digestibility dropped off considerably over the May-June period, which
coincided with significant weight loss in the cattle.
Robert Bright (co-operator and owner of Midway Station) noted that a similar group of cattle grazing
on native country over the same period did considerably better. He could not sell the cattle from this
trial in 2003 but had to keep them for another season until they were acceptable for the live cattle
trade. He said the lack of weight gain on the WC had cost him between $40,000 and $50,000.

Figure 8. Stock at the end of the Midway grazing trial
Note ample standing feed and poor condition of animals.
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Figure 9. Leaf and stem material present at the end of the trial
Note: Up to 3.0 t/ha of dead material was measured each season
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Figure 10. Seasonal changes in WC (whole-plant) protein, digestibility and energy from Douglas Daly sites
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Douglas Daly Research Farm (DDRF) Grazing Trial, Paddock 42
Objective
To determine the animal productivity from a pure sward of WC under controlled conditions and
compare the results with those achieved in a commercial situation.
Method
A smaller more controlled grazing trial was conducted in Paddock 42 (four hectares) at DDRF from
March 2002 to June 2003. The paddock consisted of four hectares of pure WC. The paddock was
initially fertilised with Goldphos 20® at 150 kg/ha and 50 kg/ha Muriate of Potash in late 2001. A
further 50 kg/ha of Goldphos 20® with trace elements was applied in December 2002. Grass and
other broadleaf weeds were controlled by selective herbicides to maintain the purity of the WC. Stock
in this trial were supplemented with ad-lib Phosrite® in the wet season and Uramol® in the dry
season.
In the first year of the trial (2002) five steers were put in the paddock on 7 March. They were weighed
monthly until 28 June. In the first month the steers put on an average of 0.8 kg/head/day. However, in
the last two months i.e. April and May, they achieved practically no liveweight gain. Four of the five
animals lost between 5 to 15 kg in the last month alone, despite ample feed on offer. The loss in
liveweight during May and June reflected a similar trend to that of the Midway trial in 2003. The first
month of good weight gain may have resulted from grasses and other palatable species being present
earlier in the season (B. Lemcke pers. com.).
On 28 June 2002 the five original steers were replaced by a new group of steers averaging 194 kg
liveweight. This group remained in Paddock 42 until December 2002 when the paddock was destocked for grass and broadleaf weed control.
Results
The animals lost about 3 kg on average (three animals lost between 4 and 16 kg and two animals
gained between 3 and 13 kg/head) during this period. From early February to 18 June 2003 (when this
group was removed) the stock put on an average of 78 kg/head or a daily growth rate for the period of
0.6 kg/head. February was a particularly good month as most animals put on at least 30 kg or over 1.0
kg/head/day. However, subsequent weight gain was considerably less, i.e. about 0.5 kg/head/day. At
the end of May the animals ceased to gain any weight despite ample feed in the paddock. Again, this
trend reflected what happened in the previous year in Paddock 42 and in the Midway trial.
While the grazing periods were different, it is interesting to note that at both Midway and Paddock 42,
DDRF, total liveweight gains were on average less than 0.4 kg/head/day. The gains from WC in
Paddock 42 were the lowest of 15 other pure pasture and pasture combinations evaluated at DDRF
under similar conditions in 2003 and 2004 (see Figures 11 and 12).
While it appears that liveweight gain on WC is relatively good in the early part of the wet season,
performance drops off rapidly as the dry season progresses. On many pastures cattle continue to gain
weight well into the dry season but this does not seem to be the case with WC. The poor performance
may simply be due to a lower intake due to low palatability and reduced digestibility as the pasture
ages. Intake of WC needs to be measured and compared with that of other pastures under similar
conditions to test this assumption.
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Although the project results indicated that the growth of cattle on pure swards of WC is relatively poor
compared with other improved pastures, it has not explained why. Further studies are needed to
determine how much WC is actually consumed, and what percentage of the animals’ diet is composed
of WC over the course of the season.

Yearly Liveweight Gain on Various Pastures at
Douglas Daly Research Station July 02 - June 03
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Figure 11. A comparison of yearly liveweight gain on different pasture/combinations at DDRF in 2003
Note: Trial animals were removed from Pad. 42 for December and January for herbicide application. Buffel/blue pea paddock
was double stocked with 10 animals per 4 hectares. Unpublished data courtesy of P. Shotton and B. Lemcke from Species
Evaluation Project at DDRF.
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Figure 12. Cumulative liveweight gains from a range of pastures and combinations at DDRF from June 2003 to
February 04
Note: The performance of WC (bottom yellow line). Unpublished data courtesy B. Lemcke and P. Shotton.

FORAGE QUALITY OF WYNN CASSIA
Objective
To determine the nutritional quality of WC throughout the season and ascertain whether it
contains anti-nutritional compounds.
While WC appeared to be nutritious during the wet season, its protein, energy and digestibility levels
were only moderate. Nutritional quality dropped off sharply in late April and May. While protein was
sufficient for good animal performance throughout the wet season, energy levels were marginal and
dropped below 6 MJ/kg (MegaJoules of energy per kilogram of feed) in May. Digestibility of WC was
relatively low throughout the season and declined sharply in May (see Figure 10).
Neutral detergent fibre (NDF) which is the cell wall component of the feed i.e. the structural part of the
plant and consists of lignin, cellulose and hemi-cellulose was analysed over the two seasons of the
trial. NDF is insoluble in neutral detergent and can only be partially used by animals. Therefore, the
higher the percentage of NDF the less the animal will consume and digest. It is interesting to note that
during the early wet season the NDF for entire WC plants ranged from about 55 to 63%. However, in
May the NDF fraction jumped to 74%. This was reflected in a substantial drop in digestibility and a
subsequent reduction in animal productivity.
When animals browsed the WC, they selected the young top growth. Analyses revealed these parts
were higher in protein with levels of up to 21% crude protein, energy levels of 10 MJ/kg and
digestibility over 60%. From May onwards the lower feed value along with the unpalatable nature of
WC was reflected in a steep decline in animal performance.
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Palatability and Anti-Nutritional Factors in WC
There is no doubt that WC is a relatively unpalatable species compared with other useful forages and
pastures. Both NSW and Qld Departments of Agriculture (see Appendices 2-3) describe it as relatively
unpalatable. The group felt it may contain some anti-nutritional factors such as tannins, which may
discourage stock from eating it. Tannins are compounds found in certain plants, which reduce feed
intake by either slowing down the digestion in the rumen or by reducing the palatability of the pasture.
A study of toxic properties of tropical legumes (The Palatability, Feeding Value and Apparent Toxicity
of 150 Legume Species Fed to Rats by Strickland, Lambourne and Ratcliff, Genetic Resources
Communication Number 10 1986 CSIRO Division of Tropical Crops and Pastures) concluded that WC
was an acceptable and non-toxic feed.
Despite this evidence the group decided to determine whether WC grown in the NT (i.e. different
climatic and soil conditions) contained detrimental substances. WC samples were taken at various
times of the year over several sites and analysed at the University of Queensland Land and Food
Sciences Laboratory. The results are shown in Table 4.
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Table 4. Condensed tannin concentrations from various WC samples taken from three sites in the
Douglas Daly region over two years
Paddock 42 DDRF
Date
Conc. (mg/g)
Mar 02
9.71
Apr 02
6.76
May 02
5.07
June 02
4.29
July 02
4.94
Aug 02
4.92
Sep 02
4.90
Oct 02
4.38
Feb 03
10.04
Mar 03
12.03
12.85
Apr 03
May 03
4.57

Paddock 10A DDRF
Date
Conc. (mg/g)
July 02
4.90
Aug 02
5.70
Sep 02
6.03

Midway Site
Date
Jan 02
Feb 02
Apr 02
July 02

Conc. (mg/g)
4.11
3.36
3.44
5.15

Note: Results are equivalent to Leucaena pallida condensed tannin weights

The analysis used Leucaena pallida condensed tannin (CT) as the standard, because there was no
standard available for WC. Therefore the CT found in the WC was measured against L. pallida.
Although not precise, it provides a good indication of what level of tannins occur in WC in the NT
(Poppy pers. com.). While the results do not indicate the exact astringency or protein binding capacity
of the CT in WC, they are relative to the astringency of L. pallida CT.
Values of CT over 5 to 6% are considered high and would cause protein binding, possibly in an
adverse manner (Poppy pers. com). The analysis results from WC from Paddock 42 in February,
March and April 2002, while higher than in previous months, were only about 1 to 1.28%, suggesting a
low presence of CT in the samples. The results indicate that the level of tannin detected should not
interfere with, or affect animal nutrition.

Improving the Palatability of WC
In 2002, an observation site (enclosure) was erected in the Midway Station PIRD paddock. Two rates
of super phosphate plus trace elements (i.e. 100 and 200 kg/ha) were applied as test strips. Half of the
enclosure was also fertilised. The objective was to measure the response in WC to different rates of
fertiliser and to compare pasture biomass in grazed and non-grazed areas with and without fertiliser.
Cattle were observed grazing the fertilised area more frequently than the non-fertilised areas. A
comparison of both areas showed that the stock browsed the fertilised areas more frequently. While
intake or consumption rates were not measured, the frequency of grazing was recorded. It was found
that 88% of sites inspected in the fertilised areas had been grazed/browsed versus 32% of sites in the
non-fertilised areas (see Figure 13). This trend was observed in both February and April 2002.
Improving the palatability of other tropical legumes such as Stylos (Stylosanthes spp.) by adding
fertiliser is well documented in the Northern Territory. WC appears to respond in a similar way.
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Figure 13. Differences in frequency of grazed patches between fertilised and non-fertilised WC on Midway
Station

It was also noticed that on Midway certain patches of the general (unfertilised) WC were grazed more
heavily than the rest of the pasture. These patches were several square meters in area. The animals
had grazed these areas practically bare while the rest of the pasture had several tonnes of standing
biomass.
Soil samples were taken from these grazed patches and compared with samples from the general
pasture. It was found that the heavily grazed areas had elevated levels of calcium and phosphorus,
higher cation exchange capacity and higher pH. The calcium levels in the heavily grazed areas were
over six times higher than in the general paddock.
Table 5. Soil analysis: Midway PIRD site June 2002

pH

Sample
Soil A
Soil B
Soil C
Soil D
Heavily
Grazed
Heavily
Grazed

K

Ca

Mg

Na

CEC

P

S

Cu

PH
0.1

TK
N
mg/kg mg/kg mg/kg mg/kg CM(+) mg/kg mg/kg %
25
25
25
25
0.01 5
0.5
0.01

Mn

Zn

OC

mg/kg mg/kg mg/kg %
0.1
0.1
0.1
0.01

Total
P
%
0.005

6.7
6.6
6.2
6.1
8

100
97
78
70
48

446
432
360
370
2661

71
68
47
48
31

<25
<25
<25
<25
<25

3.06
2.97
2.39
2.42
13.7

<5
5
<5
<5
12

6.7
7.3
3.3
3.2
2

0.05
0.05
0.04
0.04
0.04

0.5
0.5
0.5
0.4
0.4

68
69
78
72
36

5.8
5.1
0.4
0.3
0.2

0.52
0.48
0.42
0.49
0.5

0.01
0.01
0.01
0.01
0.01

8.1

47

2271

29

<25

11.7

10

2

0.05

0.4

34

0.4

0.5

0.01

Note: Soil A to D was taken from the general lightly grazed areas of pasture at Midway.
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The elevated levels of phosphorus and calcium may have contributed to the palatability of WC. To test
this theory, a combination of agricultural lime and single superphosphate was applied in a strip over
the length of the paddock (see Figure 1). The lime was applied at between 1 to 2 tonne/ha and the
super at about 100 kg/ha. Cattle had to cross this treated strip to get to water each day. Cattle were
observed to see if they found the treated WC more palatable and if grazing pressure increased. There
was no observable difference in grazing behaviour or pasture depletion from the treated area prior to
the end of the trial. Due to the relatively dry seasonal conditions in 2003 there may have been
insufficient rain to allow the plants to take-up the added nutrients in sufficient quantities to create a
difference in plant nutrient level or palatability.

Figure 14. Grazing patterns in WC. Left: patches of heavily grazed areas had elevated levels of calcium and
phosphorus. Right: areas of browsing were more frequent in fertilised areas.

The observations over two years at Midway suggest that the palatability of WC may be increased with
the use of a phosphorus fertiliser. It was also observed that cattle spent a lot of time in the bush
country and grazed the WC there. This could be a direct result of stock preferring the shelter of the
trees or preferring the WC and other species there. Soil analysis revealed higher levels of Ca in the
bush area, primarily due to the limestone parent material.

FERTILISER RESPONSES IN WYNN CASSIA AND A COMPANION
GRASS
Objective
To determine whether WC would respond to applied superphosphate and to measure changes
in pasture quality, sward composition and grazing behaviour of animals as a result of fertiliser
application.
Method
Single super-phosphate with trace elements, was applied at 100 and 200 kg/ha at PIRD sites at
Midway and Stray Creek Stations in early 2002. WC responded well at both sites. Growth rates were
considerably higher at Midway, which has a heavier loam soil compared with a sandier soil at Stray
Creek. The maximum WC biomass recorded in the 100 kg/ha treatment was about 2.75 t/ha at Stray
Creek. This was about 80% higher than the unfertilised area, which only produced about 1.5 t/ha.
Fertiliser produced between 50% and 75% more biomass than unfertilised WC at the Midway site, with
yields of up to 6.0/ha of standing dry matter (DM). While fertiliser treatments were not replicated there
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was little difference between 100 and 200 kg/ha of fertiliser at either site. The response to fertiliser
was still apparent in the second year after application.

Re-establishment of Sabi Grass in a WC Sward Treated with Super-phosphate
At the Midway site, WC dominated the entire pasture, despite it being sown with a mix of sabi grass,
Stylo and WC in 1998-99. Selective grazing by stock over the years had resulted in the loss of almost
all the useful grass species. In the first year of fertiliser application (December 2001) the WC
responded strongly, producing between 5.0 and 6.0 t/ha of DM, compared with about 3.0 t/ha in the
un-fertilised area. sabi grass did not appear to respond to fertiliser in the initial year.
However, in early 2003 the sabi grass re-emerged vigorously in the fertilised section of the enclosure.
While there were sabi plants present in the non-fertilised section of the enclosure, the plants were
stunted and ill-thrifty. While it appeared that most of the sabi grass had been eliminated, there were
sufficient plants remaining for re-establishment once grazing pressure was removed. The combination
of applying super-phosphate and removing grazing pressure produced over twice the biomass (10.3
t/ha) of removing the grazing pressure alone (see Figure 15). The early season growth of sabi grass in
the fertilised area of the enclosure was vigorous and helped to suppress the early growth of WC,
which is a desirable situation. Outside the enclosure (with equal fertiliser and normal grazing pressure)
there was practically no sabi in the pasture and the WC biomass was 5 to 6 t/ha.
This demonstration illustrated two points:
1. Restricting or reducing grazing pressure in the early wet season is likely to promote the reestablishment of grasses in WC pastures.
2. In the presence of adequate phosphorus and sulphur WC may supply sufficient nitrogen for a
vigorous companion grass.

Figure 15. Effect of super-phosphate and removal of grazing pressure on sabi grass in a WC dominant pasture.
Left: fertilised with 100-200 kg/ha super phosphate TE. Right: no fertiliser.

While these observations would need to be re-confirmed, the demonstration showed that some
grasses have the ability to re-establish in WC dominant pastures provided there is adequate nutrition
and grazing pressure is reduced at critical times. To allow grasses to effectively re-establish,
paddocks would need to be spelled for a period (depending on seasonal conditions) after the first
rains. WC is also likely to contribute a level of nitrogen to promote a healthy grass component,
provided it has adequate phosphate. Heavy early season grazing will result in the loss of palatable
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grasses and a dominant WC sward. Maintaining the balance between grasses and WC should be the
key to maintaining pasture productivity in the Top End.

Response of Wynn & Sabi to Superphosphate TE
in an Enclosure at Midway January 2003

12

Sabi
10

10.39

Biomass (t/ha)

Wynn
8.9
8

Total

6

4

4.36
3.26

2
1.49

1.1

0

Fertiliser

No Fertiliser

Treatment (200kg/ha S. Phosphate TE applied Dec 2001)

Figure 16. Effect of restricted grazing and fertiliser on a WC/sabi grass pasture at Midway Station, January 2003

Figure 17. Selective grazing of grasses in a WC paddock
Note: No grass outside the enclosure or where cattle can reach over the fence.
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WYNN CASSIA AS A HAY AND PELLETING CROP
Objective
To determine if WC would be acceptable as hay or pellets for the live cattle trade. WC hay was
also evaluated for its acceptability to horses. Details of the feeding trials conducted at
Berrimah Research Farm (BRF) in Darwin appear in the appendices.
Method
The first study compared WC, pangola and Cavalcade hay with a commercially produced
grass/cottonseed pellet in a feeding trial at BRF. The trial ran for 36 days. Cattle on the WC hay lost
over 40 kg while the stock on the Cavalcade, pangola and pellet put on 7, 11 and 19 kg, respectively.
The WC hay was less readily accepted and stock consumed about 30% less than stock on the other
hays. Stock actively sought out the leaf of the WC hay in preference to the stem. As a result total WC
intake may have been limiting weight gain in this trial.
The second trial at BRF compared a WC/sorghum pellet to pangola hay fed to light weaners (270 kg
average weight). The pellets consisted of WC plus about 20% sorghum, 6% cooking oil as a binding
agent and 3% molasses. The trial ran for 25 days. The stock on the WC pellets averaged 17 kg (0.68
kg/day) in weight gain over the period while the pangola hay group basically maintained their weight
after an initial loss.
A third trial at BRF compared WC pellets containing 0, 10 and 20% grain sorghum to Calopo (a
naturalised tropical legume) pellets. The WC with 0% sorghum was consumed in the highest quantity,
gave the best weight gain and achieved an average of 30 kg over the trial. Intake of the pellets without
the sorghum was higher than for the other pellets. Intake of sorghum based pellets gradually
increased as the trial progressed. One would expect better performance in the long run from a grain
based pellet. The WC pellets were only fed to steers for 34 days and averaged about 0.88
kg/head/day weight gain. It is hard to say why WC with grain sorghum was less attractive to stock in
this instance (see Figure 18).
These trials indicate that WC may have potential as a source for making pellets. While WC hay is
relatively unpalatable, when processed into a pellet, it appears to be well accepted and stock perform
exceptionally well on it.
WC hay was also evaluated for its acceptance by horses. Small square bales were produced by the
Howie family of Maneroo Station and distributed to horse enthusiasts in Darwin and at DDRF. The hay
was good quality and looked and smelled fresh. While it had good leaf content, the stalks were coarse.
From a small survey conducted in Darwin, four people stated that their horses ate the WC hay readily.
Four other respondents said their horses rejected the hay and they would not buy it.
The hay used by most of the respondents at the time was of low quality and the WC hay was quite
good in comparison. People did mention the stalkiness of the hay and stated that their horses left a
large proportion of stalk behind. While the survey sample was too small to be conclusive, responses
were split evenly between positive and negative impressions of WC hay.
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Pellet Feeding Trial BARC Darwin
Cumulative Weight Gains 6th Nov to 12th Dec 2003

40
WT GAIN kg

30
20
10
0
-10
-20
-30
1 WYNN 10%
5 WYNN 20%

2 WYNN 20%
6 WYNN 0%

3 Calopo
7 WYNN 10%

4 WYNN 0%
8 Calopo

Figure 18. Results from a pellet feeding trial at BRF
Note: WC 0%, 10%, 20% refers to % grain sorghum in the pellet

At DDRF most of the horses given WC hay either ate it reluctantly or refused it outright. The horses
preferred Cavalcade and Rhodes grass to WC. When they had access to WC only, they ate it but
tended to pick out the leaf and leave the stem (Chris Hazel, Peter O’Brien pers. com.).
The general consensus is that WC hay is not palatable. One producer stated that hungry cows grazing
in the same paddock (Bill Doyle pers. com.) avoided WC hay, which was stored in the paddock. Later
on in the season the stock were reported to have eaten the hay. However, when WC is hammermilled, it is readily eaten by stock. Most agreed that hammer-milling increases the acceptability of
most feeds.
While further evaluation would need to be undertaken to definitely ascertain whether WC hay is
acceptable to most horses, there is evidence to suggest that it will be accepted by at least some
horses. Factors that will play a role in its palatability and acceptance will be the quality of the hay, the
choice of hay available, how hungry the animals are and whether they have been exposed to WC in
the past.
It would seem that if horses are well fed and are given a choice of other good quality hays such as
Cavalcade or pangola, they are likely to reject WC. However, in cases where there is no other hay
available, and the quality is good, then some horses may accept WC. When horses were offered WC
pellets they readily accepted them (Lemcke pers. com.).
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Figure 19. A horse eating WC in the dry season
Note: While WC is generally considered unpalatable, some livestock readily eat it.

Figure 20. WC pellets used in BRF feeding trials
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CONTROLLING WYNN CASSIA WITH HERBICIDES
Objective
To determine whether WC could be controlled or managed with the use of selective herbicides
in order to reduce its dominance and enhance pasture productivity.
Due to the spread and vigour of WC many producers expressed the need to develop strategies for
containing and controlling it. Phil Howie from Maneroo tried the “spray-graze” technique, which is
popular in southern states for the control of certain broad-leaf weeds. The technique involves spraying
low rates of 2,4-D and letting stock graze it a week later. The herbicide mobilises the sugars in the
plant, making it more palatable. The combination of herbicide and grazing reduces unwanted plants to
a manageable level, gives desirable species an opportunity and allows some productivity to be
achieved from relatively unpalatable plants.
Phil Howie from Maneroo Station ran a small observation using 2,4-D on WC. He observed cattle
grazing the area more intensively than adjoining WC, which was not sprayed. To confirm the benefit of
“spray grazing” a more detailed trial would need to be undertaken.
A herbicide demonstration was conducted at the Taminmin High School Farm at Humpty Doo near
Darwin in 2003. The objective was to assess the effectiveness of a range of selective herbicides in
controlling WC in a pangola grass pasture. The demonstration indicated that while there is a range of
herbicides capable of suppressing WC, the species is particularly hard to kill. In many of the
treatments WC did not die completely, but began to re-grow after a number of weeks. WC is tolerant
to many selective herbicides that would provide control of other legumes and broad-leaf plants. More
work is needed in this area to determine the most cost effective herbicide to control WC. The
demonstration also showed that by reducing WC, grass productivity is likely to increase.

Herbicide effects on Wynn and Pangola
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Figure 21. Comparison of selective herbicides in controlling WC in a pangola pasture
Data courtesy G. Schultz, N. Hartley and S. Denniss.
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Figure 22. WC in a pangola paddock at Taminmin High School
The foreground has been sprayed with Brushoff® (20 g/ha) leaving an untreated strip of WC. Note the dominant and vigorous
growth of the untreated WC.

Figure 23. Shows only the visible seed, which equates to over 60 kg/ha resulting in huge seed reserves building
up over time.
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WHAT ARE PRODUCERS DOING NOW TO MANAGE WYNN CASSIA
Most of the producers involved with this project have stated that they no longer intend to sow WC.
They believe the objective from here on is to manage WC and try to prevent it from dominating the
sward or invading new pastures.
Some producers are actively spraying WC with selective herbicides such as Brushoff® to suppress it
and to give grasses an advantage. Some producers are happy to do this as the chemicals used also
assist in the control of other important broad-leaf weeds such as Hyptis sp. Sida sp. and Senna sp.
The “spray-graze” technique is a possible option but needs to be evaluated further. However, WC is
tolerant to many herbicides and one producer noted that where WC had been sprayed out a new
generation of vigorous WC seedlings emerged to replace the parent plants.
In other instances producers have ploughed out paddocks of WC and over sown it with improved
grasses in an attempt to restore the grass balance. As seen at Midway, grasses may return if
paddocks are spelled and fertilised. Some options include Bracharia humidcola (cv. Tully), Digitaria
swynnertonii (cv. Arnhem) and various cultivars of buffel grass. Producers are hoping that by planting
a more vigorous grass, WC may be less dominant and a better grass/legume balance will be
achieved.
Making hay from WC dominated pastures is another option. WC hay is less palatable than other hays,
but is well accepted when hammer-milled or processed into pellets. Most producers in the Douglas
Daly state that they will be monitoring WC and implementing different management strategies to
control it. While most agree that WC has some grazing value they see the need to limit its spread and
prevent it from dominating pastures. Producers know it will be an ongoing issue due to its adaptation
to the region. With a combination of strategic herbicide use, grazing management and the use of
competitive and resilient grasses, producers hope to be able to keep WC in check.

CONCLUSION
The PIRD project ran for just over two years, from late 2001 to the end of 2003. While the project was
not intended to be a series of scientifically rigorous experiments, its aim was to investigate and
evaluate many aspects of WC in an applied and practical manner. Aspects such as pasture quality
and livestock performance, hay acceptability and processing, grazing selection, and chemical control
were evaluated.
The group nominated 15 issues they wished to investigate about WC. The project addressed most of
these to the satisfaction of the group. While many producers already had reservations about the
productivity of WC, the two grazing trials confirmed that WC, in a pure sward gave relatively poor
liveweight gains compared with other species. This information alone should convince producers that
management is required to prevent WC from dominating pastures. The evaluation of WC for pelleting
gives producers an option to sell WC hay to pelleting and cubing plants.
One of the first priorities is to develop practical grazing strategies to manage WC and keep the legume
in balance. Current grazing practices place too much pressure on palatable grasses, leaving a
dominant WC sward. Avenues for investigation include evaluating different companion grasses,
altering grazing duration and timing and fertiliser and herbicide applications.
While there is empirical evidence to suggest WC fixes nitrogen, this project was unable to determine
the level of nitrogen fixed or contributed to the sward. Given the amount of WC leaf litter returned to
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the soil each year, one would assume a reasonable amount of organic N is put back into the system.
There is a need to determine how much is contributed under different circumstances and what can be
done to enhance N fixation.
Another issue, which remains unanswered, is the contribution WC makes to total dietary intake. While
the group wanted to know how much WC is actually eaten, this was beyond the capacity of this
project. To address these questions, an analysis of feed and dietary composition using alkanes or
near-infrared reflectance spectroscopy would be needed.
It is highly likely that WC will become a more important issue with time. With the intensification of
pastoral enterprises in the Top End and the subsequent grazing pressure, unpalatable plants such as
WC will become more dominant. While WC has the ability to compete with weeds, it may in the longer
term promote the invasion of other weeds through the build up of soil N, unless more productive
pasture grasses are maintained.
The cost of having WC dominant pastures may be significant. During this project WC paddocks have
consistently provided a lower animal performance than alternative pastures. The data (while not
conclusive) from Paddock 42 at DDRF suggests that WC provided between 20 and 30% less
liveweight gain (refer to Figure 11) than other pastures being evaluated under similar conditions. If the
potential liveweight gain from improved pastures in the Douglas Daly area is around 120 to 180
kg/head/year and WC provides only 120 to 140 kg/head/year, the annual potential loss could be over
$200 per hectare depending on stocking rate and existing cattle prices.
The cost of having WC dominant pastures on half (8,400 hectares) of the fully improved grazing
country of the Douglas Daly could conceivably cost local producers between $1m and $1.6m in lost
production. While figures would need to be validated in an economic model using more detailed data,
there is enough information to suggest that WC dominant pastures will have a considerable economic
impact on cattle production in the Douglas Daly region.
Its prolific seeding habit and adaptation to a wide range of conditions almost guarantees the continued
spread of WC. The challenge for industry is to develop sustainable management strategies to insure
improved pastures remain productive and profitable.
Overall this was a successful collaborative community project which produced useful and practical
information. As a result of the project many producers are no longer sowing WC and are now involved
in some management strategy. The project has highlighted the need to monitor animal and pasture
performance, because as seen in this case, productivity levels may be much lower than expected. The
general recommendation arising from this project is not to sow WC if it already exists on farm.
Alternative legumes should be sown and grazing pressure should be reduced to promote early season
grass growth and prevent WC dominance.
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APPENDICES
APPENDIX 1. AN EXPLANATION OF ANIMAL PERFORMANCE ON
WYNN CASSIA
Expected animal performance and comment on the Midway grazing trial
Dr Matt Bolam: veterinary surgeon and animal nutrition specialist, Darwin NT
The declining weight gain of steers is not explained by estimates of performance based on the feeding
standards. I would suggest a discussion of the previous treatment of the differing weight ranges of
steers may explain some of this difference and an assessment of the age of the heavier steers may
assist in shedding some light on the difference.
A dry matter digestibility (DMD) of 60% (ME of 8-8.5 MJ/kg DM) and a crude protein (CP) content of
140 g/kg DM is a reasonable estimate of feed quality available from a range of sampling techniques.
Normally, where an excess of feed is on offer, sampling techniques under-estimate the actual quality
of the diet selected by animals. So it is not unreasonable to suggest that the quality of the selected
diet may be closer to 70% DMD (ME of 9-9.5 MJ/kg DM) and higher CP. I will therefore compare
animal performance at ME content in the diet of 8 and 9 MJ/kg DM.
For example, using a diet quality of 8 MJ of ME/kg DM and 140 g CP/kg DM, the lightest steers
(average 180 kg over the trial period) would be expected to eat about 2.4% of liveweight. This is 4.3
kg dry matter intake (DMI). Given an ME intake of 35 MJ and a CP intake of 602 g per day. This level
of ME intake will result in about 250-300 g/day liveweight gain. This level of liveweight gain requires
about 270-290 g CP per day, so there should be an excess of CP.
Estimated animal performance for the groups of steers at a DMD of 60% is presented in Table 1 and
at 70% in Table 2. If the CP in the ration is all available to the animal, then there is excess CP and
estimated liveweight gain is determined by ME intake.
Table 1. Estimated animal performance for steers grazing (DMD of 60%)
Liveweight
(kg)
180
200
230
260

DMI
(% liveweight)
2.4
2.4
2.3
2.2

DMI
(kg/day)
4.3
4.8
5.3
5.7

MEI
(MJ/day)
35
38
44
46

CPI
(g/day)
602
672
742
800

Estimated
LWG (g/day)
300
320
350
380

Unpublished data

Table 2. Estimated animal performance for steers grazing forage (DMD of 70%)
Liveweight
(kg)
180
200
230
260

DMI
(% liveweight)
3.0
3.0
2.8
2.6

DMI
(kg/day)
5.4
6.0
6.4
6.8

MEI
(MJ/day)
49
54
58
61

CPI
(g/day)
756
840
900
946

Estimated
LWG (g/day)
700
730
750
780

Unpublished data
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Overall, the observed liveweight gains from the trial are not much better than the estimated liveweight
gains based on a DMD of 60% (ME of 8 MJ/kg DM). Predictions of liveweight gain based on estimates
of DM intake and the feeding standards must always be considered as ballpark figures. That said, on
the basis of the estimates of feed quality that are available, it appears that ME intake is limiting animal
performance. ME intake is a combination of ME in the feed and the amount of feed eaten.
Usually animals are able to select a diet that is higher in quality than the samples on which we base
our estimates of quality. If that was the case, then the steers should have been performing better.
Apparently there was a significant amount of feed on offer. The steers are not able to selectively graze
to improve performance. This may be due to factors including the sward structure of the pasture,
palatability of the forage or anti-nutritive factors such as tannins. In the above case I feel that both
these factors are limiting the performance of steers grazing this pasture.
The declining level of weight gain performance of steers is not explained by estimates of performance
based on the feeding standards. I would suggest a discussion of the previous treatment of the differing
weight ranges of steers may explain some of this difference and an assessment of the age of the
heavier steers may assist in shedding some light on the difference.

32

APPENDIX 2. NSW AGNOTE ON WYNN CASSIA
Round-leafed cassia
Chamaecrista rotundifolia
Agnote DPI-308, first edition, March 2000
Bede Clarke, District Agronomist, Casino
Revised August 2003
NOTE: The information in this Agnote must be read in
conjunction with Agnote DPI-263 Introduction to selecting and
using pastures in NSW, which covers information on areas of
adaptation, sources of variability, species mixtures, and
important issues related to animal health and the Native
Vegetation Conservation Act 1997.
Short-lived perennial
Round-leafed cassia
tropical legume,
growing in the warm
season. Main
production is in
summer. Grazing but
has been used for hay
and silage.
Far North Coast, North
Area of
West Slopes.
adaptation
Far North Coast: 800–1000 mm.
Min. average
North West Slopes: 650–700 mm.
annual rainfall
Advantages
• Good drought tolerance.
• Tolerant of acid soils with high levels of exchangeable
aluminium.
• Can be established in frosty areas.
• High seeder and rapid coloniser with seed spread by
livestock.
Disadvantages
• Unpalatable during good summer growth periods; readily
grazed from late summer until winter.
• Tendency for stock to overgraze companion grasses under
long-duration grazing.
• Intolerant of waterlogging.
• Horses do not eat Wynn cassia.
• Weaner cattle often reluctant to eat Wynn cassia.
• Wynn cassia can be a major weed of peanut crops and a
weed of some pulse crops.
Soil requirements Light-textured well-drained soils. Not suited to hard-setting soils.
Wynn
Varieties

Pasture type and
use

Sowing rates:
—as only
species*
—in mixtures
Sowing time

1–1.5 kg/ha
0.5–1.5 kg/ha
A high level of hard seed allows sowing between September and
early March.
Compatible in mixtures with adapted species.

Companion
species
Group M
Inoculation
Phosphorus, potassium, sulfur and molybdenum.
Major nutrient
deficiencies
Main insect pests Relatively free from pests.
Main diseases

Relatively free from disease.
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Management

Livestock
disorders of
particular note
Additional tips

In first season, allow seed-set for future plant recruitment, as plants
die after about 16–18 months. Hard short-duration grazing suits
Wynn. Do not allow selective continuous heavy grazing, which can
lead to Wynn cassia dominance.
Some cassia spp. (e.g. C. obtusifolia and C. occidentalis) have been
associated with poisoning in ruminants and horses — both leaves
and seeds were toxic, and muscle damage was the main effect. So
far there have been no problems reported for C. rotundifolia.
If stock water is low in sodium, a salt supplement can be beneficial
to livestock grazing Wynn cassia. Phosphorus and sulfur
maintenance requirement important for quality and animal intake.
Agnote 1/102 Wynn round-leafed cassia.

Further
information
*The only grass or only legume sown.

Acknowledgment
Photo: Warren McDonald, NSW Agriculture, Tamworth
The information contained in this web page is based on knowledge and understanding at the time of
writing - 30 March 2000 . However, because of advances in knowledge, users are reminded of the
need to ensure that information upon which they rely is up to date and to check currency of the
information with the appropriate officer of New South Wales Department of Agriculture or the user’s
independent adviser.
© NSW Agriculture 2003
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APPENDIX 3. QUEENSLAND DPI AGNOTE ON WYNN CASSIA

Wynn round-leaf cassia
Ian Partridge, DPI's Agency for Food and Fibre Sciences, Beef, Toowoomba
Wynn round-leafed cassia (Chamaecrista rotundifolia , formerly Cassia rotundifolia) is a vigorous,
short-lived summer-growing legume that flowers throughout most of the growing season. Ungrazed
plants may sprawl to 1 m across and 30 cm high while, under heavy grazing, plants become low
rosettes 5–10 cm in diameter.
The legume will grow from far north Queensland to northern New South Wales and is perennial in
coastal and sub-coastal areas where summer rainfall exceeds 700 mm. In colder, lower rainfall
situations it is annual, regenerating rapidly after spring rain. Waterlogging will kill Wynn cassia which
grows best on well drained sandy to light clay soils. Although tolerant of infertile conditions, it responds
strongly to applied phosphorus and sulphur.
Wynn cassia is quite tolerant of drought when heavily grazed, but drops leaf prematurely when
ungrazed and tall. Top growth is cut by light frost while heavy frosts can kill the plant. Surviving plants
regrow rapidly from the crown, with massive regeneration from abundant seed reserves in the soil.
The best use for this legume is to augment native or sown pastures rather than in highly intensive
systems because it is not particularly palatable. It has been sown successfully with Katambora rhodes
grass in a legume mixture.

Sowing
When to sow
Seed can be sown any time between September and March, but planting before January improves the
chances of achieving well-developed plants and a good seed drop before a frost.

Seedbed
All pastures establish better on a well-prepared seedbed, but Wynn cassia seed can be oversown into
a burnt native pasture on loose surfaced soils. Hard setting soils need some mechanical disturbance.
Sowing rate
Sowing rates range from 0.5 kg/ha in legume mixtures to 1 kg/ha. Low seed rates are preferable as
Wynn cassia seeds heavily and quickly.
Hardseed
Wynn cassia generally establishes rapidly without seed treatment. Seed with more than 70% hard
seed can be scarified with dry heat treatment, but hot water should not be used because the seed
becomes mucilaginous and glue together.

Inoculum
Wynn cassia usually nodulates well with native rhizobia present in the soil, but can be inoculated with
Group I (CB756) rhizobium as insurance.
Sowing method
Prepared seedbed
Seed can be broadcast onto the prepared seedbed and covered lightly with harrows. Rolling on noncrusting soils can help to improve contact between the seed and moist soil.

Oversowing
Wynn cassia can be successfully established into native pastures with minimal land preparation. Seed
can be broadcast after a burn on sandy-surfaced soils, but some light cultivation is needed on hardsetting soils. It may also be direct drilled into existing pasture using a suitable planter.

Sowing depth No deeper than 10–20 mm.
Establishment
Germination relies on good rain after sowing. The seed must maintain close contact with wet soil for
3–4 days to produce a seedling. Subsoil moisture will sustain the seedling until follow-up rain occurs.
Fertiliser
Fertiliser is not essential for establishment, but will greatly improve growth on deficient soils.
Applications of 100–200 kg/ha superphosphate every second year is may be economic on native
pastures sown with Wynn cassia

Grazing management
Wynn cassia needs no special grazing management.
Although stock tend to avoid it when the grass is green and grazing pressure is low, they eat more
legume as the grass matures.
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Young plants of Wynn cassia start flowering about 6 weeks after germination, and continue to flower
throughout the growing season as long as there is sufficient moisture. Ripe seed pods shatter in hot
dry weather, and seed is also spread in dung.
Being a free-seeding legume that establishes easily, it spreads quickly under grazing. Dense stands of
seedlings are seen after the first good rains, particularly following fire. Continuous heavy grazing may
reduce black speargrass stands, leading to invasion by weeds or more grazing-tolerant grasses.
Wynn cassia has averaged 16% crude protein and 60% digestibility. It has increased the crude protein
content of associated spear grass by 20%, or by 40% when fertilised with superphosphate.
In a trial in the coastal Burnett, steers increased weight gains by 40% when Wynn was sown into
speargrass.

Further information
Cook, B. G. (1988), Persistent new legumes for intensive grazing. 2. Wynn round-leaf cassia, QAJ,
Vol 114, (March-April), 119–121.
Partridge, I. J. and Wright, J. (1992), The value of round-leafed cassia in a native pasture grazed with
steers in south east Queensland, Tropical Grasslands, Vol.26, 263–269
Contact the DPI Call Centre on 13 25 23 (Queensland residents) or +61 7 3404 6999 (nonQueensland residents) between 8am and 6pm weekdays, Information contained in this publication is
provided as general advice only. For application to specific circumstances, professional advice should
be sought. The Department of Primary Industries Queensland has taken all reasonable steps to
ensure the information in this publication is accurate at the time of publication. Readers should ensure
that they make appropriate inquiries to determine whether new information is available on the
particular subject matter.
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APPENDIX 4. WHAT PEOPLE WANTED TO KNOW ABOUT WYNN
CASSIA AND WHAT THEY OBSERVED
The following is a list of questions people wanted answered about WC when the project first
commenced. Comments from the group are in Italics.
•

Do cattle eat WC?

Most people observed that cattle do not accept WC readily. Most stated that WC is the last thing in the
sward to be eaten. There are other instances where WC is eaten more readily. The general
consensus is that it is eaten in the dry season when it is lower in quality. The protein and digestibility is
highest from November to January. If WC is avoided in the wet season and predominantly eaten in the
dry, then stock are missing out on the optimum feed quality. This would therefore have serious
consequences on cattle productivity. Grazing depends on many factors, such as soil nutrition, time of
year and whether cattle are used to WC. Most agree that WC is eaten under sufferance. In many
cases animals browse rather than graze it. They browse the tops but estimating the actual intake is
difficult. Many noticed that where WC was eaten well, so was Sida. This would suggest that WC is
about as palatable as some of the important weeds in the district.
•

How aggressive is WC i.e. will it out-compete other pastures?

It is aggressive and will take over pastures due to a combination of factors. The fact that cattle do not
eat it early in the season allows it to out-compete other species and set seed every year. This
contributes to its competitiveness. It was suggested that WC has the ability to “choke” out buffel grass
in certain situations where grazing pressure is high.
•

What soils does it grow on best i.e. does it grow better on clays or sands?

WC seems to grow on a wide range of soils including sands, sandy loams and white podzolic soils. It
can handle a degree of water logging. Seems to grow better on the heavier sandy loams ie. Oolloo
soils rather than the pure sands such as on Stray Creek .
•

Do cattle gain weight on WC and if so when i.e. all season or part of the season?

People have stated that cattle have put on weight while grazing paddocks containing WC while others
have said cattle have lost weight on WC dominant pastures. There is general agreement on the
observation that cattle tend to avoid WC in the wet season when the plant’s nutritional qualities are the
highest. Observations tend to suggest that cattle graze WC in the dry season when there is little other
pasture available and when WC has reduced nutritional qualities.
The two grazing trials confirmed that while cattle do put on weight when grazing WC, productivity is
modest compared (especially in a pure sward) with other species. The trials indicated cattle seem to
lose condition rapidly in the early to mid part of the dry season.
•

Does WC put anything back into the soil i.e. nitrogen?

Peter Shotton (DBIRD) has found little evidence of WC contributing nitrogen to companion grasses
from samples taken at DDRF. Bill Doyle’s observation is that in the laneway buffel grass is always
greener and seeds earlier where it is growing in association with WC. Phil Hausler thinks WC may
release nitrogen very slowly into the soil. The demonstration plot at Midway showed that in the
presence of adequate phosphorus there seemed to be enough nitrogen to promote vigorous sabi
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grass. However, analysis would need to confirm this. The deposition of over 3 t/ha of leaf and stem
material would contribute nitrogen to the system.
•

Will it form a good companion with Jarra and Tully grasses?

People believe Tully is too aggressive for WC. However that may be what WC needs to keep it in
balance. Jarra grass as a companion is an unknown. People stated that the performance of Jarra with
WC would depend on how the pasture is managed. Bill’s North East paddock (a WC dominated
pasture which was cultivated and sown with Jarra grass in 2001-02) would be a good test to see if WC
eventually dominated the Jarra.
•

How is WC controlled? Can it be controlled? Is there a biological control agent for it?

There is no biological control for it yet in Australia. Many herbicides will kill the parent plant such as
glyphosate, Starane®, atrazine, metsulfuron methyl, etc depending on rate and time of application.
Spinnaker® and 2,4-D will not kill WC. While the parent plant may be killed there is a lot of seed in the
soil from which WC will re-emerge.
•

What is the optimal stocking rate which will give the best weight gain and will benefit the pasture?

People suggested it was difficult to use stocking rate as a management tool to achieve the best
performance from WC. Light grazing will result in total avoidance of WC and probably low per hectare
performance. Heavy grazing pressure will result in other species i.e. palatable grasses being grazed
out earlier. Bill Doyle stated that WC responded well to fire and on Theyona WC re-emerged better
and with more vigour after a fire.
While the project did not arrive at a definitive stocking rate, there is enough evidence to suggest that
set-stocking rates will lead to WC dominance. Observations from the project suggest strategic spelling
of paddocks would assist grass growth and reduce WC dominance early in the season.
•

Does WC produce acceptable and palatable hay?

The general consensus is that WC hay is not palatable. Bill Doyle’s comments about cattle avoiding
the hay in the paddock attests to that. Maybe stock have to get used to it before they accept it. When it
is hammer milled it is accepted better, but most agreed that hammer-milling increases the
acceptability of most feeds.
The project did limited evaluation of WC hay but the indications are that it is generally less well
accepted compared to other hays available. In a feeding trial at BRF steers did not perform well on
WC hay. 50% or more horses given WC hay either rejected it or ate it reluctantly. More evaluation is
needed.
Palatability and acceptance by stock will depend on many factors. These include whether stock have
previously been exposed to WC, how hungry they are, the quality of the hay and whether stock have
an option of other types of hay.
•

Is WC suitable for cubing?

The Tortilla pelleting plant has processed WC hay into pellets. The hay was combined with molasses,
grain sorghum and cooking oil (as a binder). These products combined to make up about 21% of the
pellet. The pellet was acceptable to stock and used in a feeding evaluation at BRF. WC can be
processed into pellets or cubes, is well accepted by stock and they perform well on WC based pellets.
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•

What is the protein level of WC throughout the season?

In the early wet season the whole plant crude protein reached a high of 13 to 14 %, dropping to
between 3 and 4% in the late dry season. Energy levels were relatively low which may have limited
animal performance.
•

What is the best method of seed harvesting?

Windrowing or direct heading would probably be suitable. However, a number of people stated they
did not want to know because it is unlikely they will harvest or sow WC in the future.
•

What is the effect of WC on weeds? Is it a better competitor than other legumes.

One comment was that “WC is a weed”. It climbs over other species at the end of the season due to
the fact that it is not grazed. Its competitive ability comes from the fact that it is a prolific seeder and it
has a competitive advantage because of the lack of grazing pressure.
•

Where does WC come from and how does it behave there?

A number of South American countries. A paper on its origin is attached.
•

What other literature/information is available on WC?

There is research data available from other areas. Some of this has already been compiled and
distributed. Sources include CSIRO and Qld Department of Primary Industries.
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APPENDIX 5. EVALUATION OF WYNN CASSIA AS A FEED AND
FODDER CROP
Project: Evaluate the benefit of WC as a pasture feed and fodder species in the
Douglas Daly district
Project Officers: Douglas Daly PIRD Group, P. Shotton, F. O'Gara and B.
Lemcke
Location: Paddock 42 and 10A - Douglas Daly Farm
Objective: To measure the performance of cattle on a pure stand of
Chamaechrista rotundifolia (WC) in terms of weight gain, condition change and
fatness.
Background
A Producer Initiated Research and Development (PIRD) project was started in the Douglas Daly area
in 2002 to investigate the productivity of WC, its suitability as a hay and fodder crop and the
performance of cattle grazing a pure sward of WC.
The objective of this trial was to measure the weight gain of steers on a pure stand of WC and
compare the performance of animals on other pasture species.
Method
As part of the Species Evaluation Trial, a 4 ha paddock (paddock 42) was set up as a pure stand of
WC to monitor the performance of Brahman weaner steers over a 12-month period. The area was
sprayed with a knock down herbicide in November 2001 and planted to WC at 6 kg/ha early
December using zero tillage. Goldphos 20 fertiliser was applied at 150 kg/ha pre planting and 50 kg/ha
Muriate of Potash applied post planting. A further 50 kg/ha of Goldphos 20® with T/E was applied in
December 2002.
Spinnaker® and Verdict® herbicides were used to control grasses and broadleaf weeds during the
2001-02 and 2002-03 wet seasons. Herbicide wiping and hand weeding were also used to control
broad leaf weeds and to maintain WC purity.
Grazing
On 07/03/02 five steers, weighing between 284 to 336 kg, were introduced into the paddock. Animals
were weighed each month along with the stock on the other pasture species being evaluated. Body
condition was estimated and P8 fat was recorded. On 28/06/02 the original five steers were replaced
with five weaner steers as part of the standard 12 month grazing change over. These new animals
remained for 12 months until 18 June 2003.
Results
The establishment of the WC pasture was slow, eventually thickening up later in the wet season.
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During the first month of the steers put on an average 0.8 kg/head/day. The following two months
showed little or no weight gain and the last weighing found four of the five steers had lost 5 to 15 kg
over the 28 days.
The 2002 steers on average remained at similar weight from June 02 to December 02. Between
December 02 and the end of May 03 the mean per head weight gain over six months was 123 kg, the
lowest of all the species grazed (see Table 1).
On 20 January 2003 approximately half the paddock was supplied with 900 kg of Katherine lime to
see if the five steers would favour these areas. No differences in grazing patterns were noted between
limed and non-limed areas.
Discussion
The palatability of WC appears to be low. During the 15 months of the trial weight gains, animal
condition and fat measurements were low compared with animals on other pasture species at the
same stocking rates. Pasture biomass has been adequate throughout the seasons but utilisation of
available feed has obviously been low.
Table 1. Weights from steers grazing WC at DDRF March 02 - June 03

Mar 02
Apr 02
01 May 02
29 May 02
Jun 02
Jul 02
Aug 02
Sept 02
Oct 02
Nov 02
Dec 02
Jan 03
Feb 03
Mar 03
Apr 03
01 May 03
29 May 03
18 Jun 03

711
336
353
354
358

779
332
356
350
359

Paddock 42 monthly steer live weights in kg
Steer ID
First group weights
Second group weights
802
811
870
Mean 904
940
945
1023
1053
306
292
284
310
332
314
306
332
330
320
306
332
335
323
310
337
192
191
206
172
209
186
194
219
174
213
185
192
216
179
211
183
193
208
175
201
186
200
216
173
207
184
194
201
173
198
177
204
209
176
193
195
218
228
195
215
217
251
258
226
257
246
280
276
260
289
257
288
286
277
310
270
303
306
292
333
288
314
335
306
356
283
320
338
300
358

Mean

194.0
197.2
196.6
192.0
196.4
190.0
191.8
210.1
241.8
270.2
283.6
300.8
319.8
319.8

While it is unusual to have a pure sward of any one species in commercial situations, WC has the
ability to dominate and become almost a monoculture under certain grazing practices. The objective of
this trial was to see how stock would perform at a moderate stocking level on a pure sward of WC.
While the steers did put on weight, gains were relatively low considering the quality of the pasture, its
good nutritional status and the low grazing pressure. WC gave the lowest liveweight gain of 15 pasture
species or combinations being assessed at DDRF. Steers on the WC also started to lose weight at a
faster rate than stock on other pastures at the end of May despite ample feed being available in the
paddock.
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APPENDIX 6. EVALUATION OF WYNN CASSIA AS A FEED RATION
FOR EXPORT STEERS
Project: Evaluate the use of WC as a feed source for Brahman export steer
rations.
Location: Berrimah Farm
Objective: To determine the feeding value of WC hay and pellets as feed to
penned steers compared with Cavalcade and pangola hay.
Background
As part of a Producer Initiated Research and Development (PIRD) project conducted by Douglas Daly
producers, WC hay was evaluated as a feed source for export steers and compared to Cavalcade hay
(Centrosema pascuorum), pangola hay (Digitaria eriantha) and Tully grass (Brachiaria
humidicola)/cottonseed pellets. The different feeds were provided to pens of steers at Berrimah
Research Farm (BRF).
Materials and Method
Trial 1
WC, pangola and Cavalcade hay was fed ad-lib to steers at BRF. Yearling Brahman-cross steers were
sourced from DDRF. The hay treatments consisted of pens of three steers each and were replicated
twice. Tully/cottonseed pellets were fed to a single pen of three steers. Each pen was supplied with a
mineral block (Phosrite). The animals were weighed on a weekly basis and fat measurements and
ad lib feed intake were recorded daily. Round bales of WC were supplied by Theyona Station at
Douglas Daly, Cavalcade by DDRF, pangola by BRF and the Tully/cottonseed pellets by Australasian
Farms Pty Ltd. The pellets consisted of Tully, cotton seed, molasses and cooking oil as a binding
agent. The cotton seed was not de-linted.
Table 1.
Trial 1. Average steer performance on WC, Cavalcade and pangola hays
and a Tully/ cottonseed pellet
Feed source
Crude
Weight
Weight
Weight
Fat depth
Phosrite Feed
protein
(kg)
(kg)
(kg)
change-P8
intake
(%)
Day 1
Day 9
Day 36
(mm)
(g/hd/day) kg/day
WC

6.5

Cavalcade
9.06
Pangola
3.13
Tully/cottonseed 6.88
pellets

339

312

295

-2.5

66

3.08

330
333
315

332
328
310

337
344
334*

-1.1
-1.5
0

75
61
90

4.23
4.99
7.96

* Weight after 32 days when supply ran out.
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Discussion
All the animals except those on Cavalcade lost weight in the first week. By the end of the feeding
period all animals had achieved a positive weight gain except those on WC. The animals on pellets
performed better than all the hay fed animals giving an average gain of 0.6 kg/day over the entire
period including the initial loss. Pangola provided better gains than Cavalcade hay, which is surprising,
with 0.34 kg and 0.22 kg/day respectively over the entire feeding period. The WC hay did not provide
any weight gain with animals losing 44 kg on average, almost 1.4 kg/day. During the last 23 days of
the trial when the stock started to gain weight, the Cavalcade, pangola and pellet groups provided an
average gain of 0.2, 0.69 and 1.04 kg/day, respectively. The WC hay resulted in an average daily loss
of 0.73 kg/day
All hay treatments resulted in a reduction in fat depth over the trial while the pellet fed animals
maintained their condition. Cattle on the WC hay actively ate the leaf and rejected much of the stem
material.
Trial 2
WC pellets were compared to pangola hay in a feeding trial. Yearling Brahman-cross steers were fed
WC pellets composed of 21% grain sorghum, 5.8% cooking oil and 3.1% molasses. Measurements
were the same as in trial 1.
Table 2.
Average steer performance on WC pellets compared with pangola hay
Feed source Crude
Weight
Weight
Weight
Fat score
Phosrite
protein
(kg)
(kg)
(kg)
(%)
Day 1
Day 9
Day 25
mm
g/day
WC pellets
7.5
275
281
292
0.8
85
Pangola hay 4
276
268
277
-1
75

Feed
intake
kg/day
6.37
4.05

WC pellets provided a significantly better weight gain than pangola hay. In the 25 days animals on
pangola recovered their body weight while the animals on WC gained an average of 17 kg. This is
reflected in the higher intake of pellets (6.37 kg/head/day) compared with 4.05 kg/head/day of pangola
hay. When compared to the results in trial 1, animals on both WC and Tully/cottonseed pellets gained
more weight than those fed WC, Cavalcade and pangola hays. All of the hay in these trials was
average commercial quality. Despite the low protein in the pangola hay, cattle did remarkably well on it
in both trials.
These trials indicate that while WC hay is not well accepted and results in low daily intake, WC based
pellets appear to be well accepted and have the potential to be utilised as feed for export steers.
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APPENDIX 7. EVALUATION OF HERBICIDES FOR WYNN CASSIA
CONTROL
PRELIMINARY EVALUATION OF SELECTIVE HERBICIDES FOR THE CONTROL
WYNN CASSIA IN GRASS PASTURES
G. Schultz, N. Hartley and S. Dennis
Background
Interest has been expressed by landholders and pastoralists for cost effective chemical control of WC
(Chamaechrista rotundifolia). A site was selected at Taminmin High School 45 km south-east of
Darwin on 18 December 2002, to evaluate a range of herbicides to control WC.
Objective
To evaluate a range of selective herbicides to control or suppress the growth of WC in mixed pastures
and other crops and formulate recommendations for land holders.
Method
Plots measuring 12 by 80 metres in a mixed pangola - WC pasture were sprayed using a quad
mounted sprayer. The WC was 15 to 20 cm high and starting to flower. The following herbicides were
applied in a spray solution of 100 L/ha plus 0.1% wetter.
1.
2.
3.
4.
5.
6.
7.

Brush-off 10 g/ha + 0.1% wetter
Brush-off 20 g/ha + 0.1% wetter
Brush-off 10 g/ha + 0.1% wetter + 0.5 L/ha 2,4-D
Brush-off 20 g/ha + 0.1% wetter + 0.5 L/ha 2,4-D
Tordon 75D 1 L/ha+0.1% wetter
Atrazine 2 L/ha+0.1% wetter
Diuron 2 L/ha+0.1% wetter

Results
The following observations were made on 2 January 2003, 16 days post herbicide application.
Diuron 2 L/ha (1,000 g Diuron a.i./ha): Only had a slight effect on the WC by very slight discolouration,
and had no effect on the pangola. WC continued to grow and out-compete the grass.
Atrazine 2 L/ha (1,000 g Atrazine a.i./ha): All the treated area showed moderate to severe chlorosis of
the WC leaves. Growth was stunted with scattered dead patches. New growth tips were occurring on
live WC plants. No visual effect was seen on the pangola.
Tordon 75 D 1 L/ha (75 g a.i./ha Picloram, 300 g a.i./ha 2,4-D amine): All the WC showed severe
chlorosis but some unaffected new growth terminals started to appear.
Brush-off 20 g/ha + 0.5 L/ha 2,4-D (12 g Metsulfuron-methyl a.i. /ha + 312.5 g 2,4-D amine a.i./ha):
This plot is showing the best uniform control, The WC was chlorotic and stunted, No new growth at
WC terminals, grass was not effected.
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Brush-off 10 g/ha+ 0.5 L/ha 2,4-D (6 g Metsulfuron-methyl a.i. /ha + 312.5 g 2,4-D amine a.i./ha): No
visual difference between this plot and the 20 g application area.
Brush-off 20 g/ha (12 g Metsulfuron-methyl a.i. /ha): All areas were chlorotic and stunted, No
difference to other Brush-off treatments.
Brush-off 10 g/ha (6 g Metsulfuron-methyl a.i. /ha): All areas were chlorotic and stunted. No difference
to other Brush-off treatments.
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APPENDIX 8. ORIGIN OF WYNN CASSIA
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APPENDIX 9. HOW PRODUCERS RATED WYNN CASSIA AGAINST
OTHER PASTURES IN THE DOUGLAS DALY REGION OF THE NT
Producers rated WC on a number of key criteria using a scale from 1-5 (1 = lowest rating, 5= highest).
The criteria chosen by producers were those commonly used in assessing the usefulness and
productivity of a pasture species. They also rated four other popular species as a comparison to WC.
While WC was rated the highest in terms of persistence and ease of establishment, it was also rated
as the biggest weed threat. WC was rated as the pasture with the lowest palatability and lowest
potential for animal performance. WC rated moderately well for sustainability compared to other
pastures, due to its potential nitrogen contribution and soil cover. The following table and graph show
the results.
Table 1. Pasture ratings for key criteria
Persistence Ease of
establishment
WC
Jarra
Buffel
Cavalcade
Verano

5
3.3
4.1
2.7
2.5

Weed
potential

4.7
3.9
3.2
4.1
2.9

Animal
Palatability
weight gain

4.6
1.2
1
1.1
1.5

1.1
3.9
4.2
4.3
2.8

1.2
4.7
4.4
4.8
3.3

How W ynn Cassia Rated as a Pasture as
Judged by Producers of the Douglas Daly Region 2003
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APPENDIX 10. THE VALUE OF ROUND-LEAFED CASSIA IN SOUTHEAST QUEENSLAND
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APPENDIX 11. QUALITY ASSESSMENT OF THE FODDER LEGUME
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APPENDIX 12. SELECTION OF WYNN CASSIA BY CATTLE
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