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IITRCDUCTION

Participants at regional agricultural meetings often express
a wish for more frequent interchanges of information between the various
countries and territories of the region on agricultural matters. The
need for more information on pasture research and development is

- particularly marked.

The Commission's Animal Production Officer recently made short
visits to Papua New Guinea (liarkham Valley and Chimbu areas) and to
north-eastern tropical Queensland (Cairns and Townsv:‘._lle)r. The purpose
of these visits was to see what is being done practically and experimentally
ir pasture work, with a view to mexing the information available to
South Pacific countries and to applying such knowledge as seems appropriate.

One of the striking features noticed on this tour was the
relative lack of factual information on the productivity of pastures.
There is an evident need for more information to be produced on the
often overlocked purpose of pastures: liveweight gains.

PAPUA 1BV _QUIITA

T, Harkham Valle

There are no records on’ ‘properties exact enough to give
1nd1cat10ns of stocking rate or of enimal output. Hany "improved”
pastures in the Harkham Valley run out very quickly, and production from
legumes is very low. Phosphorus and potassium improve production and
help reduce weeds but are expensive and not generally used. Weeds are
a serious menace to pastures in lYew Guinea.

(251/74)



Dry gonditions

The dry belt around Port Moresby is particularly difficults the
soils are either dry, or swamp. Bvaporation is greater than precipitation;
this is made posgible by the overflow of rivers fed by rainfall outside the
area. ' :

Greén«?énicm(Pagigum.gggimum:xg;“‘ ich ¢), Biloela buffel
(Cenchrus ¢iliaris Var,biloela) and Handi blue grass (Dichanthium ggriggsum)

appear to be the best grasses for dry conditions but even so are not really
suited to poor grazing conditions of management,

Wet conditions

: Para grass (Bragn;aria mutica), Guinea grass and Hamil grass
(Panicum maximum vars. Guinea and Hamil have emerged from trials as the

most suitable grasses. Centro (Céntroééma“pubescens), Puero {Pueraria

phasegloides), Greenleaf desmodium (Desmodium igtortum) and Silverleaf
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desmodium (D. uncinatum) are the favoured legumes.

Swamps

Para grass is the chosen grass where it is wet, although it will
not grow in atagnant (non-moving) water. It may drown and die if submerged
in a flood. ‘ o

Alluvrial flats

‘Originally, and often still, covered by rain forest, theée are
fertile areas, It costs $A47 to clear to the ploughing stage and another
$A18 to plant Elephant grass (Pennisetum purpureum) and Centro (Centrogema

pubegcens). The established pasture is reported to have supported 1.9

beasts/ha for ten years.

TI. Erap Regearch Station

Rainfall averages 1,300 mm. A pasture grazing comparison has

begun. Treatments are:
(a) Hamil (Panicun maximun ver. Hamil) and Buffel
(Cenchrus cilieris vars.) plus 112 kg N/ha (100 1b/ac).

e———r



(b) Hamil + buffel + legumes.

(e) Kunai grass (Imperata cylindrica) + legumes.
(d) Kunai grass.

There are no long-term results as yet, but daily liveweight gains
have been observed of 0.60 kg on “improved" and ©0.45 kg. on "native"
pasture (Kunai). It has been calculated that proper cultivation ($A50),
seed bed preparation, fertilisers ($A25) and seeds ($425) could cost $A100
per acre for well-established "improved" pasture ($4250/ha).

The following comments were made:

"Pure grass pastures may be essential due to the high cost of
P. (for legumes)."

"There are too many species of grass and legumes under
discussion... we need to reduce the list to a workable
length."

"There may be a need for a "pasture mix" to cover varying
soil types and selective grazing," -

III. Benabens Regsearch Station

A grazing trial at different stocking rates has not shown any
change in pasture. However, all liveweight zains were reported to be
similar so that perhaps none of these rates approached a condition of
stress. Stocking rates ranged from 0.25 to 0.60 steer equivalents per
ha. In year 2, extra animals were added to each plot. Whbre grass is
grazed short, wild pigs root it up and cause damage.

liveweight gains quoted in relation to Beef Schemes administered
from the Station are as follows:

(a) Setaria/Guinea pasture 0.65 kg/day (1.45 1b)
(b) Koronivia grass (Brachiaria dictyoneura) 0.35 kg/day (0.73 1b)

(c) Kunai (lgpgggjg cxlindrica) grazed at 1 beast/ha.
A 10-month steer of 227 kg liveweight (500 1b) at age
30 months produces a 250 kg carcase (550 1b) equivalent
to & 454 kg liveweight (1,000 1b), This represents a
daily liveweight gain on Kunai of 0.36 kg (0.87 1b).



IV. Grasses

(a) Imperata cxllndrlca (Kunai)

This grass is satlsfactory for gr321ng when young but is less
useful or palatable as it matures. However, if it is heavily graged to
produce short young shoots the stand declines and weeds infest it.

It "goes out" under heavy grazing. Burning can be used to maintain a
short, young growth but this destroys the humus layer and any legumes

- which are present. It is not known how much the legume content increaseés

production from Xunai. One manager thinks present stocking rates may
be far too optimistiec for the long run.

An lgpgggﬁg/igggggg (Kangaroo grass) mixture stands reasonably
heavy grazing, but above this rate it is invaded and replaced by
Axononug species (Carpet grass). The calculated stocking rate is
between 0.25 and 0.50 beasts per ha and is usually at the higher rate.
There is no evidence of advantage from rotational grazing and, in fact,
if badly managed, it may result in some overgrazing.

Dry lowlands

On the dry lowlands Xunai is only seen as a short-term plant.
It is hard to maintain, burning destroys any legumes and vlthout
burning it "goes out™.

Wet lowlands

The main knowledge seems to be that Imperata will not last
under grazing.

(b} Themeda gustralis (Kangaroo grass)

Vhere this occurs with Kunai it tends to disappear with
grazing and to be replaced with Axonopus spp. The process is non-
reversible. It is estimated that 0.6 beasts per ha {0.25 per ac)
ip the correct stocking rate: this is claimed to provide 0.J6 kg of
daily liveweight gain (0.87 lb) vhich allows turn-off of a finished
beast in 3 years. - . ,



Drier areas

Themeda stands in drier areas will not tolerate grazing above
0.25 beasts per ha.

(c) Panicun maximum (vars) (Guinea, Hamil, Green Panic)

Guinea and Hamil are variable in performance, susceptible to
different kinds of management and frequently invaded with weeds.
It is a mistale to plant a small area of Guinea as it will be grazed
out. It stands a better chance if a large area is established.
Green Panic was grazed out when tried in the Ramu/Harkham Valley.
Guinea and Hamil were preferable although Guinea did not persist.

(a) Setaria sop. (Setarias)

A yield trial at Aiyura gave high Dry ilatter results for
Setaria, but three Setarias under grazing at unspecified rates and times
resulted in disappearance of the legume conte:t and deterioration of
grass quality. There was no response to a dressing of 250 kg ver ha
(2 cwt/ac) of superpliosphate. Liveweight gain was 0.45 Lg daily
(1 1b) in the first year and C.32 kg (0.7 1b) in the second year.

The pasture was then reseeded and 560 kg per ha (5 cwt/ac)
of superpiiosphate added. Liveweight gains went up to 0.68 kg (4.5 1b)
per day. It is not knowm if it was the grass, the legume or the fertiliser
which produced the improvement.

At Koroba there has been a deterioration of cattle grasing
Nandi Setaria.

(e) Brachiaria mutica (Para)

Felled rain forest

Para grows well and smothers everything including regrowth.
It can be grazed after 3 to 6 months of planting. Rate of hand planting
is 0.05 ha (1/8 ac) per day. P

Liveweight gain

A 10-months steer will produce a 250 kg (550 1b) carcase
after 20 months, representing a daily liveweight gain of 0.42 !z (0.93 1b).
Results are poorer in the second year and cutting trials sugrest a
shortage of nitrogen. An estimate was made of 0.40 kg per day
(1 1b) at a stocking rate of 2 per ha (0.8/ac).

Para is unproductive under set stocking. It smothers
legumes except Vignag hoseii.



(£} Cenchrus ciliaris (vars) (Buffel)

A grazing trial at Erap gave 0.6 kg (1.4 1b) liveweight gain
per day in the first year but then broke down. Four beasts were grazed

at each of the following rates per ha: 0.4, 0.8, and 1.2 (0.16, 0.32,
0.5 beast per acre).

Biloela Buffel with Glycine (Glycine javanica) was reasonably
successful if allowed to seed (aCting as an annuals.

Generally Buffel grasses are not very successful and are
subject to weeds. T e

(g) Pennigsetum purpureum (Elephant grass)
Elephant grass and Para will grow if properly managed.
Elephant grass is considered superior to Guatemals grass (Tripsgcum
laxum) for grazing. Some people feel that it is a nuisance because it

spreads. It is also stated that it gets stemmy and consequently lowers
production, but this was not substantiated.

Dry lowlends
It will compete with the serious weed Digitaria insularis.

(n) Brachiaria dictyoneura (humidicola) Xoronivia

Koronivie grass persists znd resists weeds, but in a trial
only produced 50% of the liveweight gain of a_Guinea/Setaria_pasture.

v. Le es

(=) Stylosanthes gop. (Stylo)

S. guaypnensig establishes well without cultivation aftex
burning. It is heing introduced into native pastures in a number of
places. There are no records of liveweight production from this legume.

‘8tylo is reported to give variable results and often does not
last over two years. It is unpalateble when young, which helps it get
established and also "helps it to look good". It should be grazed after
seeding, or it goes out as it does not appear to perenniate.



Townsville lucerne was eaten out after a drought. It is
generally unsuccessful because of the prevalence of tall grasses which
need heavy grazing to allow the Townsville lucerne to grow. This
kills the grass, and weeds invade.

(b) Desmodium spp. (Silverleaf and Greenleaf Desmodium)

. Can be established on uncultivated land provided that it is
not grazed for two years.

(c) ‘Leucgena leucocephela (Leucaena)

In grazing trials Leucaena yielded 12,350 kg per ha {5,000 kg/ac)
of Dry Hatter at 215 crude protein. It has given a liveweight yield of
0.45 kg per day (1 1b) at 0.4, 0.6 and 0.0 beasts per ha over several
months grazing (.16 to .32 beast/ac).

(a) Phaseolus atropurpureus (Siratro)

Grazing Siratro did better than a cutiting regime which "casts
doubt on the cutting technicue". It gives variable and not very good
results. It is very susceptible to ladybird attack.

VI, Heeds
In the Erap area flannel weed (Sida cordifolia) is common,

especially after over grazing. Dichanthium spp. Zprobably Nandi blue)}
beats it by invasion and cattle will resume grazing.

Digiteria insularis is a vigorous-growing, completely
unpalatable grass which constitutes a serious pest. It grows particularly
well after cultivation.

UEEI:SLAKD
I. South Johnstone Tropical Pasture Research Station (Near Cairns. )

General

Considerable work has been done in classifying the soil types of
the wet tropical coast areas so that results can be extrapolated.
Classification is by vegetation which closely follows parent matérial.
General recommendations are 250-500 kg per ha of superphosphate.



(24 cwt/ac) plus K-and trace minerals for satisfactory pastures. This
recommendation varies little over a wide range of soil types. The need
for P.is emphasised for any improved pasture establishment. Set stocking
is not deletericus s0 long as it is not overstocking.

Growth rate

Growth rate of Centro is affected by maximum and minimum
temperatures. The difference between the two is fairly constant at 12.8°C
(23°F), but when the maximum falls below 25.5°C (78°F) and minimum falls
below 12.8°C (55°F), growth stops regardless of other factors. The
temperature curve happens to follow the rainfall curve; but-it is not
rainfall which has the effect. Similar effects are noted with other
‘tropical legumes and grasses. '

Recommended pazture for 3.000 mm. rginfall

Guinea (P. naxipgun var Gulnea)
Centro (Ceni*osera Rubescens) and
Stylo (3tylocanthes guayanensis)

seeded at 1.8, 2.3 and 0.C kg respectively per ha is considered a
standard pasture, and in addition for winter (cool perlod) 8 smaller
area of Pangols (Dlaliavla d“cumbeﬁs) or Brachiaria decumbens, Whlch
can have nitrogen applied, is recommended.

H,egulvalent of ]enuae

It is stated that 378 kg cf sulphate of ammonia (833 1b) is
required to provide the couivalent of a good grass/legume pasture.
This represents 80 kg ﬂ/ac

There has been a tendency for pastures to be changed over the
last ten years from Gulnoa/Centro (or Stylo in the wetter area) to
Brachiaria decumbens and Para. - The problem is not producticn, but the
general slow1ng down of =owth'in the cool season.

Regsons for weeds in newly sown pastures

(a) Inadequatc seedbed preparation

(b) Insufficiént fertiliser

(e) Poor quality secd

(d) Yot using a roller on some soils
(é) Unfavourable weather after planting



Vzlue of mized sward

4 Guinea/éentro'pasture produces similar pH, nitrogen and
organic carbon content to the original rain forest in a 3,000 mm,
rainfall area (120 ins).

Effect of legume

A Guinea grass/Green leaf Desmodium mixture produced a Dry
Hatter yield of only 150 kg (332 1b), whereas a Guinea grass/Puero mixture
produced 2,056 kg (4,529 1b). |

Ewby (Panicum maxinum var Embu)

Creeping Guinea (Embu) disappears under heavy grazing.

Liveweight production

A Guinea/Centro pasture grazed at different rates during hot and
cold seasons produced:

from December to April at 5/ha (2/ac) 215 kg liveweight (475 1b)
from April to December at 2.5/ha (1/hc) 150 kg (332 1v)

TOTAL 365 kg (807 1b)

B. decumbens + 536 kg/ha 1. (300 1b/ac) produces 1,120 ke/ha

of liveweight gain (1,000 1b/ac).

- B. decumbens with legumes produces 900 kg/ha of liveweight gain

(800 1b). This grass has the additional advantage that it grows in the
cool season (winter).

It was found that a B. rugiziensis pasture required 112 kg/ha
N (100 1b/ac) to produce the same liveweight gains as 2 Guinea/Stylo
pasture. Guineas grass is far easier to handle than B. ruziziensis because
the latter seeds and then stops growing as it becomes cooler. Guinea
has therefore replaced B. rugiziemsis. Colonaic has also been discarded.

7 _ Sétarias‘grow satisfactorily in areas with 1,270 to 2,030 mm.
of rain, (50—80'1;3)‘but once rainfall is above 2,000 mm.it is less
productive than Guinéa grass. Setaria splendida is superior to the others
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in spite of a lower leaf/stem ratio. However,; seed is difficult to collect,
and only a small percentage germinates. The Setarias are generally not very
good grasses: although they may give better winter yield they are inferior
to Guinea grass in suumer, especially if it is hot and dry. Commercial
plantings have tended to decline in wvigour.

Centrosema pubescens is a slow-establishing but good legume,
provided that it has adequate supplies of the necessary minerals. _
Balalto is the superior variety, far outyielding the other varieties.
It is under examination in a grazing trial involving Balalto‘centro,
the "new" hairy Guinea grass, common Guinea, common Centro, Brachiaria
decumbens and K. fertiliser (the last two to provide one source of
winter grazing). : : '

Endeavour Stylo makes more growth in winter than common Stylo
(Schofield). Cook Stylo is also promising.

Siratro does not last in these wet conditions.
Glycine is not as good as Centro.

Leucaena is unsuited to the wet tropics. It is slow to establish
and there are nodulation problems.

IT. C.S.I.R.0. Townsville Pastoral Research Laboratory (Soon to be
named the Davies Lgborato;g.i

This laboratory has a large team of specialists, each looking at
one particular aspect of pastures and its various ramifications. !Much of
the research is basic and often quite highly sophisticated. Nevertheless
there are a number of activities which could be useful to the South
Pacific region.

© Stylosanthes

Climatic conditions have been considered to find the suitability
of edaptive material. By using numerical techniques, a very large number
of varieties of Stylosanthes have been eonsidered and the process is far
quicker than the traditional testing in rows. An equatorial testing site
in Cape York and a tropical site near Cairns provided varying conditions.
Given a description of conditions, a computer can select the most suitable
varieties of Stylo. Further testing is by grazing for 3 years rather
than by hand cutting evaluation.
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Stylo

In the egquatorial north, vhere there are monsoonal conditions with
70 irches rainfall (1,800 mm.)a year, there is only an eight-month
growing season owing to lack of rain in the other four months. There is
need to establish a production pattern to find suitable plants. Siratro
and Centro persist, -but one worker reporied that Stylo does not last more
than 3 years under these conditions. HNevertheless, Stylo appears to be
the most productive legume.

Setaria

Kazangula Setaria grows well and has produced large amounts of
herbage. ‘Where soils are poor under these climatic conditions (Cape York)
phosphate becomes the most important factor and gave lineal growth responses
to 17 cwt (850 kg) of superphosphate.

Brachiaria decunmbens

Brachiaria decumbens seems the best grass agronomically and
nu%r1t10na11y and stays green longest, whereas-Panicum maximum will grow
but not very cuccessfully. A grazing trial 1nvolv1ng'§. decumbens, Green
Panic, phosphate levels, supplementary minerals and stocking rates is
in progress.

Leucaens

A Leucaena species developed by C.3.I.R.0., Leucaena cunningham, is
capable of jroducing 405 more Dry Mutter than the commonly known and accepted
Peruvian variety. At the same time, lateral branching and low mimosine
content are being bred into this Leucaena: -It is best planted in 8 feet
(2.4m) rows after rotocultivating and application of a contact weedicide
at planting. ILeucaena is rhizobium specific. Once the stem is woody
it can resist contact weedicides.

In order to allow establishment, Leucaena should not be grazed
for the first year. It cau then be grazed at up to 8 feet (2.4m) in
height: A grazing system of 4 weeks on and -6 weelks off is best, provided
that there is sufficient rain. This allows harvesting 5 times a year.

Pot testing for trace elements - - -

It takes about 8 weeks to test a soll for all trace elements.
Under suitable circumstances the laboratory would help supervise graduates in
training for this technique before applying it in a country in the
South Pacific area.
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COHCLUSION

The description of pasture work in Papua New Guinea relates to an
area with an annual rainfall of about 1,300 mm. For the Pacific this
iz relatively dry.

Native pastures are mostly Kunai (Imperats cylindrica) and
although animal production of about 0.45 kg per day, and for longer
periods 0.36 kg per day, is obtained it is a difficult pasture to
manage and maintain.

The cost of establishing "improved pasture" as an alternative is
about $A100 per acre ($A250/ha). These pastures do not do well without
additional phosphorus, particularly for the legume component, but because
the cost of P is high, there is some argument for straight grass pastures.

Para gress(Brachiarig mgticg) grows well in new clearing under wet
conditions but otherwise the "improved" grasses tend to be disappointing

without careful management including fertilisers.

Stylo (Stylosanthes gyggﬂensis) is the most promising legume,
particularly as it'can be established after a burn.

In tropical Queensland, the terrain has been ¢lassified by
vegetation and soil type to allow extrapolation of research results to
similar field conditions. Rainfall is about 3000 mm.

~ Phosphorus is always necessary for establishing “"improved" pasture.
The high value of légunes as a supplier of liitrogen has been

established. Centro (Centrosems pubescens) variety Balalto is claimed
to be bhest.

Grass legume swards produce 365 kg/ha of liveweight per year
(800 1b/ac) with a system of different stocking rates at different times
of the year.

Guinea (Panicum iigximum) and Signal (Brachiaria decumbens)
are the favoured grasses.
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