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By Agrarian.

T Pr, E. V. Richardson is one

' @f Australia’s highest authorities |
~ en the sclentific management of
pasture lands, and now that he is
. . soon to return to this State articles
- and addresses by him will make a
 stronger appeal to South Austra.
~ llan farmers. His recent treatise
~ ®sn the development of grass lands
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Jever X0 specjes | of .,!.:lt:l!ﬂ;; (Trifolium),

| re extensively cultivate

palum, and  Phalaris.  Thete are
ous Lo Aus-
about 10 species
. Yery little has
'n done to develop varieties of forage
Krass, most of those cultivated being iden-
tical with the wild forms. ‘There are
probably 1,000 ‘varietics of* wheat, M0 of
mwaize, but only one variety of cocksfoot
or timothy. At the various experiment
stations of the world, plant breeders are
now at work raising varieties of grass, and
it 1% probable. that shortly perennial rye,
cocksfoot, timothy, specially adapted to
different soils and climates or suited to
specldl wses, such ax hay or pasture, W41l
be available.  Work is in progross at the
State farms to bread varieties of Wimmera
rye grass (Lolinm subalatum), This grass
as grown in Victoria has been shown to be
exceedingly variable, and a number of
distinct types bava been isolated,

Econcmie Value of Pastures.
The great cconomic feature of pasturea

and of none are in
tralin. Of the clover dnh\'

. " b therefore of more than ordinary
ﬂ’ V interest.

' The natural pastures of Australia, says
- Richardson, are the basis of uational
come, jor they support practically (the
hole of the sheep and cattle of the
try. As wool and hve stock con-
ibute in such a large proportion to the
peslth of the country, the study of the
rinciples underlying the successiul pro-
uction of grass is of great importance.
rasa is Nature's forage, the hecalthiest
most nutritious food for stock. Aus-
tralia’s pative grosses are justly famous
for their grazing and their drought-resis-
\.‘II.II. qualitics..  They urc noted for pro-
g the finest and best wool in the
rid and for withstanding great extremes
heat and dronght. No other plants
ave proved equal to our own {ar the drier
of Australin.  Other countrics,
otably the United States, have imported
plants and cultivated them exten-
vely in the drier arpas.  The success
the pastoral industrics of Australia s
dent on the native grass ‘mturm.
¢ indigenous salt byshes, and other
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| edible forage plants;. therefore it is es-
‘ Fnhnl that a close study should be made
!
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these valuable indigenous. plants.

Thoogh Australia has & wealth of native

and fodder plants there are rela- |
ively few edible leguminous plants and
o mdigenous plants of the genus Trilo-
m—the clover family.  Clover and tre-
gl greatly improve the succulence and
e nutnitive value of pastures, and ma-
tially assist in improving the fertility of
e sall, bécause of their capacity’ {o
mther nitrogen from the air. : Though the
asture. plants of the drier portions of
ustralia’ are unrivalled for their grazing
od wool-producmg value, it is true that
1 the moister coastal region introduced
rasses And fodder plants thrive excep-
onally  well. While, therefore, we
ghould continue to rely on our native
tisses for the great bulk of onr pastu-
dge, we should not hesitate to use intro-
puced grasses and clover and fodder plants
the moister regions of Australia, where
¢ s0il and climatic conditions are very
avorable (or their development, The
V' Biroduction of griss is worthy of the closest
cgeudy, and a knowledge of the characteris-
L ! of grasses and the conditions of seil
:!' il elimate suitable [or the different kinds.
pd the secding aud management of grass
mcds must be recognsed as a great help”
owards success on the land.

~ Sown Grasses in Europe.

L The  necessity  for the cultivation of
‘Frasscs and clover for pasture purposes
C fully appreciated in old-world agricul-
sre. In the United Kingdom there is ap-
Foxiniatel
rass. O
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45,000,000 neres under crop and
this arca no less than 28,000,000 |
ws 1% under permanent pasture grissces,
fhe permanent grass area  cxceeds the
| [prable area by 8,000,000 acres. Even on
\ land no less than 7,000,000 acres are
| fiven up to clover and % BOWD I
sation. In new countries, such as Aus-
R T
| Berds are

t part of the tlocks aud

% are depastured on the indigenous
raswes and edible forage plants, but in-
greasing attention is being given to the
hitivation of introduced grass and clover, '
(Peeially io regions of good rainfall. The
1 ta artificially ssown
as follows:—
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and Clover., |

18 that they provide a method of feeding
livestock at low cost because of the peren-
nial nature of the grass, and because little
labor is required onve the pasture is es-
tablished, - But this docs not mean that
on a farm the sole use of pasture grasses
12 necessarily the most profitable method
of Taisiug feed. A pasture will be profit:
able where the cost of producing cultivated:
foodstuffs 15 mduly high by reason of re-
moteness from a railway, or on steep lind
where cultivation would cause it to sour.
It must be borne in mind that grass land

invariably produces les ' dey mattor per !

acre than cultivated gcrox:, so that the
price of .the 'land "deteimines whether it
should be left in grass or devoted to crop
production. . The wheatgrower can afford
to pay lrom £15 to £20, and even more
per acre tor Wimmera wheat land, but if
such land were used entirely for grazing
it might be difficult to carn interest on
even £8 per acre.. | In some parts of
Vietorin cultivated pastures are essential
m reclaiming timbered forest arcas, e.g.,
Beech 'Forest and Gippslapd.  Uuless
grass 1s sown pnmediately after the timber
18 burnt, bracken fern rapidly takes pos-
segsion of the land. Cultivated pastures,
in common with native pastures, help to
restore the fertility of the soil depleted
by more or less continuons cropping. - This
ix particulmdy .trife with respeet’ to 'the
reataration of mitvogen and organic mat-
ter. Bul with respect to mineral elements
of nuirition, evazing does not add a single
pound of mineral nutrients to the  soil,
though the grazing of pastures may lead
to a concentration of mineral nutrients
near the surface owing to the action of
the deeper roated grass in bringing these
from . the ‘under subsoil.,  Hence, under
grazing, the soil will increase in organic
matter and in. nitrogen (if clover forms
1 portion of the herbage). but without
supplementary supplies in the form of ar-
tificial manures, the total stock of mineral
nutrients 1n the goill must diminish. There
are cortain types of land which arée, best
left in pasture. These are hilly land sub-
ject to erosion, low-lying country subject
to tlooding, rocky or stony land, swamp
Inand, mnd heavy cluy soils that can be
tilled onlv at considerable’ expense.  Even
on high priced land, which could be readily
tilled, tho sowing of permanent pastures
may be very profithbie. Cultivated pas-
fures furnizsh feed at low cost are pchsen-
tial in veclaiming certain types of land,
nnd are especinlly, suitable in certain sys-
temi= A5 temporary  pastures.

Deterioration of Grass Lands.

It is a mastter of common obgervation
that many of our natives pastures show
signs of deterioration. The quality of
the herbage has Tallen off, and, in many
cazes, the live stock show evidences of
malnutrition:  Instances of thia may he
seen in every distvict, but the wmost strik-
ing cases are those in the older settled
areas of good rainfall.” Natural poastures
deteriorate in several ways, overstockiug
and injudicious grazing, continual removal
from the soil of the elements of nutrition
by the anoual crop of wool, lambs, and
fat stock, without the replacement - of
these nutritive elements by meanp of fer
tiligers. In addition, in the heavier rain-
fall districts, mineral nutrients, e.g.,, nit-
rates and lime, are actunlly ‘leached cut
of the soil by the heavy rains.. Let us
briefly codsider these cases.”

" Overstocking. -

By dnjudicioua ing and overstocking,
the better and }mr:rl grass tends to dis
appear, and poorer types of indigenous
vegetatiop and weeds are left in posses
sion of the land.  Overstocking 1s bad
enough in normal seasons, but in drouwsht
years it leads to disastrous resulte. In

| wtich years the better types of native.

grass are caten or Kkilled out, owing to
their slow and non-seeding habits,

Lover 000 gpecies of grass in APe laced b
| : rep ¥ such plaots  as
Il -l.'_lll "g:’ my grass (Hordeum 'murin?:m], the
e Anstralia. _ useless saft brome (Bromus mollis), barren
et L PPY fewcue (Festuca iden), thistles aof
AN 0 various kinds, Hn"’:ﬂ and plants of
, i v us

bers that the good grasses huve no chance
;ﬂmﬁ “i:‘thgttﬂtu ll'ﬁult Il;lmid the hettiﬂl'
; are ually replae n-
troduced or noxions erhnﬂ:u of inrhgl:";i:‘at-
ing valuo than the original pasture. It
is natural that the gragier should endea-
vor' Lo carry as large a number of stock
:tn“;mm:hln, but though he may gain o
g
in the long runs the financial results must
be unsatisfoctory, as the grazing value
of the pastures will steadily deteriorato.
Pastures should heither be overstocked nor
gruzed in large areas, Comparatively emall
l:nddm:'l-:n compel stock to  graze © the
herbage uniformly, and prévent them eut-
| ing only the best of the pasture, and,
\further, by their uso, pastures may  be
(rested. Drought years will dlways seriounly
affect the pasturcs, but the ovil offects
may be greatly lossened by the  conser-
vation of fodder in good seasons, improve-
ment i the water supply, increase  of
Irrigation areas, provision of greater Lrans-
port facilities, which would permit of
speedy agistment of stock in such yoars.
In favorable years millions of acres in
the interior are covered with grass and
herbage in spch profusion as to be -
Yond the power of the stock to consnme
it. | Enterprising stockowners have cut
(Quuntities. of gvass hay, and made silage
a8 a stand-by for dronghty years. This
method of conserving the surplus, com-
bined with improvenient in the: water
supply  and 1|prm'ir-inn of better transport
facilities, will greatly minimise  the losses
(ot stock and the deterioration of the nas-
tures which follow every severe dronght.

Mineral Nutrients,

The continual removal of the elements
of nutrition from the soil bysannual crops
ol wool, ‘limbsoand fat stock “sold off
the farm, withoul replacement of certain
mineral nutrients by artificinl  fertilisers,
will reduce the fertility of both rich and
poor soils,  This condition will . be muost
evident in ‘the older settled districts of
the State, and especially in the moister
localities, for in these arcas the drin on
the soil nutrients is more continuous. mnd
}hﬂ losses by leaching are considerable.
lhe amount of mineral nuirients removed
from the fand by the annual crops of live
stock is considerable. Of these nutrients
the phosphates are of special importance,
on account of the law phosphate content
of Australian soils.  We may  roughly
calculate the extent of the depletion of
anr soils in this important soil nutrient.
For the past 60 years the average shocp
population of Victoria has been APProX:-
mately 11,000,000, and that of the cattlo
pepulation 1,400,000, The numbers  of
stock sluughtered in Victoria are not avail-
able for the early veirs, but a fair ave-
rage for. the past 60 years wonld
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lrably be 3,000,000 sheep and 280,000 cattle
annually, Fhe average amount of phoss

phoric acid in a shieep carcase is 2
and in & eattle carcage 15 |h, Henee
cacly year ‘ the total amount f of
I'imﬁﬂhﬂ}'“: acid removed from the farms
by the animals slaughtéred would be 593
tons. I we add tlic v

phid . amount removed
by pigs and rabbits, and also the amon:t

removed as milk, cream, cheese, and WO
the total amount would probably excied
6,000 tans, This amount of phosphonie
ncid has been removid mainly from the
grass londs during the past 60 years, This
L:EI'HII}:II'.HH that period, something il
<60,000 tons of phosphoric acid, which s
equivalent. ta 1,800,000 tons of supernlios-
Phate, has)been anuually taken from the
voil, and most of this material has-heen
removed from the pasture lands. A8 &
very small proportion of our grass lands
and pastures has received any addition of
phosphate in the form of artificial mManures
it would appear that (o restore the phos-
phate content of {he s01] {o what it wWas
in 1860 nearly 2,000,000 tons of superplos.
vhate must be added to Victorian pasture
ands, In addition to the removial of
Funnml outrients by animals, there are
losscs by leaching from the soil, egpecially
In_regions of heavy rainfall.  The main
hutrients washed from ' the =oil arc 1it-
rates .and lime, No figures are available
08 to the extent to which these constitn.
ents are removed in Vietoria. At Rath.
amsted, on a rainfall of 28 inches the lnsrex
of carbonate of lime from the soil L;+
Ennhmg have been shown to Le no less
Im;: 8 cwt, per annum. Fortunately,
ot huﬂphnnr_ acid and potash are firmly
held by the soil, and the losses of these
constituents by leaching are negligmble,

imprpwmunt: of Grass Lands. .
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b Grass lands may-be improved in thres

ways; by sowing down with native or in.
troduced grasses, growing a cereal’ or roat
crop, and sing iberal dressings of for-
tilisers, top . dressing the pastures with
suitable fertilisers, o.g., superphosphat»a,
of with certain soil amendments, e.2., lime
ol gypsum. he first method of Ymprov-
ing the pastures in the sowing down nf
rlnndu with native or introdoced ginsy,
OUver the greater part of the continent
the climatic conditions ave too severe for
the successiul sowing of introduced
Only the native grassa and fodder

. lants
will thrive on the drier areas. e
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normal  times  many stock-
owners carry stock in such fggn - nume

orary advantage with heavy stoeking,
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ns do also the
‘ﬁ“i“hmlfu- ot : e natiy
that can BOWIL antage
pendeot mainly on the smoun of m
and its seasonal incidence. " In the

mer yainfall region of Northern Austvali
the dominant species are the panic gras

i

nicum), Mitchell grass (astrebla), the |
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, blue grass (a pogon), and the various
gpeciea of erianthus, Vg

in the winter rainfall zone of Sonthern
Australin the predominetiug native grigses
“are the various species of danthonia (Wal-
laby graes), agrostis (bent gruss), a i
thiria (kangaroco ) -% '-‘-'t"""
 gruss),“eragrostis, and poa. _ ous
species of danthonia are, p-u:hnru’ the most
useful of grasscs snited to the southewm

greas. They [nrnished a t quaptity
of winter l'm?d._whi::ll 18 mﬂljr" ._;. |
and nutritious for sheéep fo The kan-
gnroo grasses are very widespread, but are |
somewhat coarge,” and are very common
on protected nrens, e.g., forest and rail-
WY reseyves, Fho stipa, or spear
grows rapidly, and furnishes an abu
of sheep feed during the greater part
the year.  The seed of several spocic
is very troublesome to sheep becase: of
its pointed nature and ils cosrse twisted
awn, which has ‘remarkable neLrELing
power.  This graes seed 18 gpectally detei-
mental  to young lambs, 4s v may fujere
the eyes, and certainly  penetrates the
skin and lowers the value of the ~
Every effort should be made to market
the lamba before tne grass seed beging fo
pen. Poa, agrostis, and cragrostis are
found in the cooler regions, and provide
good feed for stock. S NAT B LT

In ‘the duier parts the salt buslics aze
of considerable importance. ™ These nre
great drought resisters, and are highly
undapted to hot, dry, localities; and soils
with high saline content, Of the varous}
genera, atriplex, kochia, and rhagedia are
of greatest cconomic importance. Vie]
terin  has tén species of "n.ll'l]:_h‘:l. six ﬂf
kochin, and five of rhagodia.  One of thef
most important species of atriplex s AL}
Semibaccata, o spreadimgs prostrate p

ot |
which hag been introduced and cnlty uule
in California with rnus.idcmbln:'u_tg\;s&' 1
18 a curions fact that though California |
imports seed of  these Australian fodder |
plants for cultivation on the drier land, we
m - Australis are indifferent ‘to.the “enlti-
ation either of these edible forage planis
or gur very valuable native grasges. Thera
is po doubt that cultivation would greatiy
improve the unative grasses in sucenlence’
nnd bulk. This may be seen from the ex-
cellent growth which they make when cul-
tivated in smull grass gnrden plots. Therg
16 little ‘doubt, too, that good ﬂt&lﬂr
habits would follow from systematic eunls
tivation and selection, A great, field of
vork awaits investigation jn. the improve=
ment of Australian grass. < The pascoral]
industry is such a valuable asset that every
means should be taken to conserye ourd
native grasses and to aim at improving)
them in bulk, succulence, seeding capacity, § »
and w stock carrying capacitys e
In the moister regions of Austalia—the |
coastal aureas .and  the highlands—the}
growth of introduced grasses offérs & sured
menns of increasing  the  stock carrymg
ciapacity. I'or the areas dﬂnﬂ'ﬁﬂnt ong
summer rains, the summer gro Erasses,
¢.4.,  paspalum, Rhodes grass  (chloris),
&¢., are extensively used. Both thess
Arasses are extensively grown in New
South Wules. Por areas within the winter

rain  region, ie., the southern const o1
Australia and the adjacent highlands
perennial rye  grass, cocksfoot | pranie

gErass, and Kenlm‘k}' ‘blue’ grass,
most usetul grasses, and wﬁ;le'
red, and alsike thel modt valus
clovers, Ou vich constal flats |
berry clover (T, fragiferum) is. & most )
valuable clover, and on Wjﬂﬁ‘*ﬁiﬂ' PN
Innd subterrancan elover (T. subterranean
}ylirrt proved. Ht greéat 1‘-’:1]1.1& For thy
ighter vainfall areas, Wimmern rve grasg -
(lolium subulatum) is worthy ﬂT'\‘-ﬂMf‘;l :
the preparation of the soil for u crop that &
15 th occupy the land for many years, I8
185 ronnd practce to do the work ﬂm -
oughly.  The wheat grower now spends
;u much as fifteen mun{{hs’ “'ﬂflf on the
reparation of o fine, |'-_|'|1,.w¢ '-E"‘-!t'}.‘?
dated sced beed for u single erop of wheats
The permanent griss crop which wiil ot
cupy the land for many years, should haye
at least an equally thorough cultiviti
ke ‘main requirements are a well ¢
firm, mellow seed bed, in fine tilt
condition,  "To gecure such o see
ﬂfd:r ;1;21 and mnint:d:qn;;llugﬂg L Wi
¢ necessary to precede the griss o
ll.;l‘lht'ri-_hlji* i 1\1*]11“‘.11&&;!’] bare fa 1
Y o tallow crop, preferably n root erop
which has been-liberally manured and fro-
Quently intertilled,  Either, of these svould
make “an exccllent preparation for thé |
Krags crop,. In the case of wet luw-
Iying areas, some form of drainag :
furlace or underground, 15 esso
secure vigorans, healthy growth o
ture. 1§ the grower of gra
Iltitlllmd to prepare the lund
thoroughness ws the wheat
hin land, as good germinat
{ul cstablishment
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for a permancut.
~blem. 'he soil;
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