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THE ESTABLISHMZNT AND MANAGDMUNT OF PASTURES ON PUMICE

LANDS CARRYING SCRUB.

C.8. Dalglicsh,Devartment of Apriculiure.Rotorua.

Volcanic ash showers, diffcring in ejecting matérial,
and widely distributedbyboth air and water, fOrm the pum ce
soils of the Central Platsau Of the North Island. fThe soils
have undergone the least possibls alteration fromthe parent
rock fromwhich they originatsd, snd they may contain all the
cloments and i N the same proportion gg in the original rock,
with the addition of dscaying vogotation nmatter. Due to its
vesi cul ar nature and the case Which it breaks down, pum ce
g8oils support luxuriant plont growth wthout the usual period
Of weathering necessary to rceduce average rock material $o the
soil  condition,

A nmass of pumics buricd in the soil will in the
course Of time disintegraic or what IS commonly called "rot"
liberating nuch of the plant food which is locked up in the
vitreous particles, The ability of pumice tO support a wealth
O plant growth witheout undergoing o long period of weathering
I's promnently exemplified on the Kotorua-Taupo liain Highway,
whors, INn the reformation of this road, grass and clovesrs
were sown on newly formed fillings to assist in conbating
orosion, a topdrsssing Of supsrphosphate being applied ot
time of sssding to assist in g nore rgpid development.

4lthough %the €0il was nercly pumice froma nearby pit, ths

resultant growth has 7©uen excellent and beyond expesctations,

Simlar conditions uxist on ths Rotorua-Hamilton road ncor
Ngongotaha. Further. onc is surpriced g% times to find swodes
of largs growth on arcus whe re rubbly pumice i S abundant
al SO where the pumice IS of a coarsc sandy nature and lacking
in hunus.  This remarkoblc growth on such soil conditions
applics 1O pasturcs also,

Pumice soils vary in guality and texture in jusd
the samc way as the more fortile soils of the DPominion, In

texturs the pumice go0ils rangs frow rubbly down to coarse
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sandsgifine silts, and the finer soils are the more fertile.
However they may differ in toxture they possess the same
common features, ¢.g. they are sasy 10 cultivate Iin any
weathsr, and do not cake .or puddle, Probzbly there are no
vaSier worked soils in thc Dominion, Pumice soils allow
heavy rains to rapidly drain away; and when they are well
consolidated the excellent capillary action permits ths soil
water to ascend from below.

‘Pumice soils gr¢ deficicnt in phosphoric acid and
respond markedly to phosphate manuring; they are fairly wesll
supplizd with potash and give little or no response to
potassic fertiliscrs. Nitrogen is deficient in uncultivated
pumi co soils , but nitrogen dcficiency Is overcome by the
luxuriant clover growth obtained through phosphatic manuring.
The new pumi ¢y soils do not respond to lime,

NATURAL VEGDTATION GROWTH ,

Other than forsst lends which are chiefly of the
rimu-tawe association and totura, the vegetation of the-open
pumi ce country may be e¢ither, lichens, moss, mat plants, fern,
tutu, tussocks or scrub. Thse higher art-as arc for the most
part covercd with fern and tutu, and the lower lands -
undulating to stcep facss- carry mainly light manuka scrub
with arcas of hsavisr manuka; tussock ond manoao scrub cover
the flats. The¢ manozo scrub ranges from scattered poatches
of light growth to arcas of dense growth,

METHODS OF DEVELOPMINT. QPEN PLIMICE TaNDS.

Farm doveiopmont has progressed more rapidly on
forn and tutu 1lznd than on scrub land; initial pasture cstab
lishment hes been more vasily obtaincd through the higher, for-
tility of tho soiz, The mothod 0 T developing open pumice
lands varies with the typce of country. On the higher
¢levations covere@ With forn and tutu; the most practical
method is to cut the tutu’ closc¢ to the¢ ground level then
burn, surfacs cultivets with discs and harrows and- sow in o

temporary pasturc. Sowing is usually done in the autimn
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and young fsrn growh crushed by stock in the spring. In two
or three years tims the lund is ploag’.}i’ed and sown in swedcs,
invariably wth excellent results. After tho gwedes arc eaten
Of the land is either disced or ploughed to psrmancnt pasturc.
Oh scrub land cultivation must bo preceded by cutting
aznd burning of the =crub, Clearing costs can be reduced.
considerably if tho scrub is burnt two years ahead Of cultivat ion
work baing comenced, Therc arc two methods advocatud in the
cultivation of pumice 1lands for pasture establishnent,
(1) surface discing and cultivation for seed bod (2) pleughing
plus cultivation. Thy discing advocates maintein that the
surface WOr ki ng retains the natural soil consolidation, but
experivhnce has provsd that a good standard method of pre
paratory cul tivation for pasture establishment IS to plough with
a lea moulbonrd plough 5 inches dg¢ep, fallow for four or fivs
months to all ow complete weathering snd aeration, The fallow
i s then rolled in the dircetion of the ploughing; this rolling
on the furrowis inportant in bringing about good consolidation.
After rolling the 1and i s thon double disced which al so shoul d
follow tho direction of +the ploughing. Chain harrows arc uscd
to fine the sced bed and to lovel the surface. The land is
again rolled before tho sced and fertiliscrs arc sown and
finally rolled after tho secd has been covered Wwth tho chain
harrows. Sloughing is sssontial for the propcr asration of
the soil and pl oughi ng, by bringing t0 the surfzee the unwooth-
croed pumicc frombelow and mxing it with the surface soil,
appears to give o mch better soil for pasture production

than surface cultivation.
VMETHODS 0 .ND SOWING DOWN OF PERMANENT PaSTUAES.

On punice soils the farmer i S fortunuts in that,
following ths clearing Of scrub he has differont methods
at his commund jin preparing the land for permanentpastures,
duo to the soil boing seeasily worked; all are sinple znd
entail no heavy tedious lsbour ond ¢stablishment IS reasonubly

~

guicke Thu methods Ccan be classed as direct and proparatory,
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‘Thp direct wpthods‘are plus cultiyation, or by surface
cultivation. Plonghing as the first step is undoubtedly the
best. Surface cultivation should be¢ confined only to un-
ploughable lands,

Preparatory methods aros; ploughing and sowing In root
crops = swedes usually grown - gnd then to permanent pasture.
Sometimes a seeding of 5 to 6 1bg, of red clover is sown with
the swede crop and g light seeding of cocksfoot may also be in
eluded, or sow direct to &z temporary pasture. Heavy pasture
growth, especially rod clover results in these sowings, which
is utilized for hay and ensilage supplies as well as grazing.
In two to three years time the land is then ploughed and sown
to permancnt pasture which makes excellent establishment
preceded by a temporary pasture, or a swede Crop may preccde
the permanent pasture, ZFollowing the swede crops the land may
%é'eifher“plouéﬁéd or surface cultivated.” Surfacé' cultivetion
of swéde’ crop 14R8 18 ‘quite satlsfactory, o, ¥ “the lond is®
Well' consolldatbd Tl . R

‘ Stedp‘hlllslde fuces éan be ploughed with short
mould board o hillsidé plough Yor Surface dlSCCd Yand: worked "

down'with - thu clod=crushbrand harrows, follow with stock

Gonsolidation on the’ young pastiress Small afeas of ‘Steep -

nillside fode’s can be brought ‘iHto roasonibly good pasturés

by stock consolidation for a" féw years and’surface Sowing, *

The improved ‘strains of certified” grasses

N O S S IILF S . sy B L RO
dnd’ clovers which are now availablec have playsd ‘a very import-

Snt part in'the Sucdess of permeicnt pasture’establishmbnt on
pumics ‘soils;  ‘they HdﬁejproahCéd”bdétufEé beyond  eXpddtations,
7Demoﬁstr*fion"triéIS*Of,ceffifi&d*dhd-ﬁncértiffé&%strdiHS‘Bf
gTJSSuS wnd clovc;s conduct /4 in 1ocalltles ruprcsgntatlve

oi dlfferun$t 3011 typus havc llkLWle clcarly shown theit“”

'qnnp-mnv1+v nf n.,r*hf-nnﬂ G.'}'r'n nq nnd hﬁ‘f‘- d;mnnc‘.'fr;‘!*nd fh 1'

'nong othur ‘should be sown on pumlcc]ands. The outsbonding
featuro rosultlng from the use 01 dortified stroins of “frassvs

and elovers is’ thc'ablllty ‘of the proved ‘eortificd ‘white elover
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to raisc the feftility of pumicosoilsandto imparthealth
and vigour to tho grasscs - especially rycgrass. 'Certified
proved strains of whitc ¢lover have greater ability in this
respect than liberal applications of fertilisers, Persnnial
rysgrass W || not thrive on pum ce soils without ths support
of proved vigorous white elovers; inforior straing fail to
give this necessary support,
GRASS SEED MIXTURES: (o) PIRMANDNT PASTURE: - perennial rye-
grass 25 | bs, cocksfoot 10 Ibs, red clover 2 Ilbs, white clover
2 Ibs = 39 Ibs per acre,

(2) Tomporary pasture:- Italian ryegrass 25 Ib's, cocksfoot 6 b

red clover5 I bs, white clover 2 1bs =~ 38 1lbs,
These mxtures gppsar t0 give gencral satisfaction;
tinmothy, crested dogstail, paspalum, subterranean cl over and

Lotus major are frequently included in permanent pasture mix-

tures, but their inclusion is hardly warranted and thcy pro duce
littlo in a sward of vigorous rysgrass, cocksfoot, red and
white clover:

TIME CF SEEDNG O pumce soils whore soil fertility has

been i nproved by farming,spring and autumm sow ngs do equally
well, but autumm sowings should not be made later than the

m ddl e of March, When Sowing on first ploughing s»pring sown
pastures moke better Progress than autumm sown pasturss Which
have the wnter wcather conditions to contend with.

MANURTAL TRBATMENT: As I hove already nentioned pumce soils
are deficient in phosphoric acid and respond narkedly to
phosphstic manuring; in fact, in developing new pumicc knd
phosphstic manuring; only i S requircd and supcrphosphate hae
proved the best phosphatic fertiliser., It is usual to sow
3 cwm of superphosphate With the grass secd and frequently -
second application of 3 cw is given four or five nonths
after sowng, followed by 3 cwt every year. More frequent
anplications I N the carly stages of cstoblishment appear to
be definitcly warrantcd znd gsneral practice 1S now to sow

with 3 cwt and give o further thrce applications of 3 cwi
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within the first cightcen months of sowing down, followed
by 3 cwt a year. This msthed gives o densc and highly
productive rycgrass and white clover pasture. This libsral
application of fertiliscers may apdwar exccssive to those
farming under different circumstances but it has proved its
valuc in developing pumice Soils,

MANAGEMONT: The ability of red clover to grow luxuriantly

on pumicc soils induced pionser farmers to make froe usec of
this clover in permancnt and temporary pastures, ranging from
61bs to 12 1bs per acre; stock do not rolish abundance of
hsavy red clover fecd, and it is not uncommon t 0 find all
classes of stock not thriving in midst of plentiful supplics
of clover; if mown and allowed to wilt stock eat it readily
and consequently do better, This feature combined with the
smothering out of ryegrass retarded farming progress, &
plentiful growth of rod clover in addition to adding fertility,
enables heavy stocking to he¢ under-taken on young pastureS

and which is an usssential contributing factor in the further
building up of fertility by animal droppings and nitrogen;

and increased surface consolidation - all most important.

Two 1bs por acre has proved sufficient to include in permancnt
pastures;, even this may give sxcessive growth, making it
necessary for active control by stocking assisted by mowing
when requirsd, otherwisc irrcparcble damage results In SmMo ther
of ryegrass development. Youhg pastures sown on the first
furrow are slow in sstablishing and have o low agutumn, wintor
and early spring production, but mcke rapid late spring ahd
smummer development, thus coming to a high carrying capacity

in o short period, Yo rinstance; 90 acres of permancnt pasturs
sown in tho spring of 1230 -- a very dry period with continuous
strong winds throughout th¢ summer- In the soring and summer of
1931 carricd@ 56 miik cows, 5C hcad dry stock with 30 additional

young sto ck in month of November , Even with this stocking -

-

feud wos 100 plontiful, and 20 acres of clover growth was

topped in October and 30 acrcs mown ond medc INto gnsilage
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in 1ote Decombsr. This remarkable growth was not mercly o
first yoar flush, ag in the followi ng ysars this pasturc

production was surpasscd. Active control of young pastwe
growth by stocking and mowi ng i S ¢ssential for an even and
vi gorous development of grasscs and clover. In attontion

to this npans only partial success or it may mean failurs.

CARRYING CAPACITY AND BUTTLRFAT PRODUCTION:

Vél|l developed farnms on pumce land have a carrying
capacity of a cow to 1z to 12 acres, and the best herds
average over 300 Ibs. of fat per cow This carrying capacity
can be obtained in the third or fourth year after devel opnent
8.g. Ngakurau Denonstration farm 90 acres 61 dairy COWS and
addi tional young s to ck, 175 |bs butterfat per acre on three
year ol d permanent, pasture established on first ploughing
method, 43 acres harvested for hay and ensilage. In 1934/35
season 51 acres were harvested for hay and ensilage supplies.
FaRM  DEVELCRMENT:

lands are given in the Departnent of Agriculture's Bulletin

The costs of farm developnent on pumce

No. 163. The nean developnent costs for 12 farns for grassing,
fencing, water supply, shelter and buil di ngs were £18 per acre.
Pumce lands are included in the bush side areas but this
deficiency disease has been overcone by the use of limonite-
salt licks and cobalt.

Briefly the methods for the sstablishment of pro-
ductive pastures on pum ce | ands consists of adequate and
thorough cultivation and consolidation, tho wuse, of certified
strains of grasscs and clovers, very liberal applications of
suporphosphato during the first tw vyears and adequate control
of pasture growt h by stocking and management, These methods
give @ denseé pasturc Whi ch may thon be nmintained by annual

yopdressing and good manopoemsnt,
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DISCUSSION ON TWO PRECEDING PAPERS.

_ _ The Chairman sumnarised the important
points in the two papers and threw open. both papers
for discussion.

Mr. Vosper:

] _ I would like Mr. Glanville to give us some
inform&ion as to the cost of bringing that particular
farm into grass.

Le By, Glanville:

I omitted to put that in my paper, As
far as to that particular farm | mentioned, it did not
cost a great deal at all. As a matter of fact he
ploughed most of it in his bare feet as he could not
afford boots for himself , but his grass seed mixture
was very costly, His early mixtures cost about
£2.15,0 and later he gave £3 for seed mixtures, ‘The.
approximate cost on gumland is not far short of £148,
one would say for cultivation, fertilisers and seed
£42, fencing £3 and water doubtful = may be £100 -
levelling costs anything from about 45/- to 35/- to
£2, It depends on the nature of the country, givi ng
a total of g£20 per acre.

G, H. Holford:

Mr., Glanville has given us a very intereste-
ing .paper; he has not mentioned the use of organic
phosphates. A paper which | got two we-eks ago indi-
cates that experiments show by use of organic phosphates
it is possible to grqw clovers and other legumes on
acid soils with the use of lime, Secondly it was nen-
tiomed thet on pumice land so far they did not use
lime , I have a feeling as time goes o.n lime will be
necessary; although the use of lime may not be
considered healthy at the moment and may not have much
effect on the actual productivity of the pastures.

H. E. Annett

My, Holforg has taken some of the wind

out &f my sails. I am very pleased he has referred to
the 1lime question.. Why do we use lime? It may be
that lime 1s necessary for. other things, I look

upon lime as being a fundamental check against disease.
In the pumice area Mr. Dalgliesh has pointed out =1

am glad to. see that Mr. Holford has raised the point =~

with regard to the response of lime today and that we
should include it,

N. H, Taylor:

soil point of view. We have listened to tyb

I have been very interested fr? the
papers dealing with the development of two %road

types of poor cropping land, but pedologically they

are very different, You have the gumlands which

are very old leached soils and derived from various
formations -~ limestone, clay stone or mud stone and
against this we have the pumice lands which are young
soils. Mr, Dalgliesh pointed out that the pumice

soils are poor because they are low in phosphates..

Now the point that struck me is the very different
points of the management that are necessary to bring
these to production, On the old leached& soils Where
the soils have separated into layers there is need for
drainage, very great need for lime; on the youn

soils of the pumice land there is need for phosphates
and need for consolidation, -I do not agree with your
view point , Mr. Chairman, on the influence of vege-
tation on the soil; it depends on whether material is
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returned to the soil, When you get a tree like
puriri trees returning bases to the soil then you
get a much better soil. The kauri is so outstanding

because he is definitely the most inefficient tree
we have at returning bases to the surface soil.

H. Woodyear-Smith :

R What strikes. me is the difference between
these two different papers. Mr. Dalgliesh pointed
out how swedes can be grown on the pumice country
and the use of manure is generally necessary and it is
possible to store up a suppI?/ of silage. Mr. Glanville
pointed out that the country lay wet and cold in the
Winter and one wonders whether. they would be suitable
for cropping - which I do not think they are - and
whether they would throw sufficient material to make
hay and silage to carry the stock over the winter,

Re P. Connell:

There are one or two questions | would
like to ask but before doing so I would like to con-
gratulate both Mr, Glanville and Mr, Dalgliesh. I
think Mr. Dalgliesh has been overmodest in the account
of his work he has described to us, because a much
more impressive picture could be made of the wonderful
changes that are being made on that extremely poor
pumice country. It- is that impression that is behind the
question |1 want to ask Mr. Dalgliesh. How much land
of the pumice type that he has been dealing with in his
paper remains to be improved and can be improved in the
same way that has been tackled with already? The
same question | would like to ask in regard to the
gumlands. It would be interesting to me anyhow to
know whether there is a great deaF of country to be
improved and roughly what is the area. @ What | have

in mind is this = that in North Auckland Land District
there are substantially more dairy cows than in the
whole of the Taranaki and the figure’'s that ur, Glanville
gave us show that by the methods described there they
are turning that gumland country into more productive
farms than the average Waikato, the average Taranaki
or Manawatu dairy farms. | quote these three districts
as they view themselves as being the best dairying
districts and yet this gumland is producing better than
those areas under the methods described and similarly
we have the pumice country which is easily exceeding
the average production of the main dairying districts.
In regard to Mr. Dalgiiesh's paper there is one

further point. 1 would like to make -~ on page 2 he
states '"nmew pumice soils do not respond to lime." I
am wondering whether there is any significance in the
inclusion of the word "new.," As to the matter of
liming | think we need-to be particularly careful about
the impression we leave as to liming of the pumice
soils until we have definite evidence on the matter.

I have in mind this fact that we have bush sickness

on some of that land and some work carried out at
Cawthron Institute certainly points to the possibility
that lime will prevent or in some way check the effect
of cobalt. So if you are applying cobalt to remedy
bush sickness and apply lime there may be on the evidence
of result that the lime will inhibit the benefit beyond
that given through cobalt.

There is another point that is rather
interesting to me in that | have had occasion lately
to be paying some attention to volcanic soils in
Hawkes Bay. There subterranean clover is of outstand-
ing value whereas here the subterranean clover on the
experience the-y have is relegated to a very inferior
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Fosit_ion._ In fact it® us’s is not recommended at all;
think it is interesting to note the difference in the
response of subterranean clover in the tw areas.

J M  Smth:

_ | would like to congratulate the work M.
Dalgliesh is doing in pumce land. It is wonderful
wor k. In the slides he showed there were in nany cases

of what he considered good Pastures Vére 75% or nore

of white clover. | would like to ask Mr. Dalgliesh

if this is typical of pastures, whether it is very
desirable and If such a high content of clover is usuals

C. 8. Dalgliesh:

_ Centlemen, wth regard to white clover you
certainly can have too much. You must have it to

establish a farm. It is a mtter of nanagenent to
keep it at the proper level and that is quite easily
done, You certainly can have overmuch and if so there

is the danger -of bloat, and it is a mtter of keeping
control of your pastures and keeping Wite clover to a
reasonable  |evel. It is not an easy matter to n"anage
pastures on snall farns as sone peoPIe think, G 9
acres Denonstration Farm at Njakura was running 60
cows and yet the pastures were beyond control, | can
t"ake you to pumce country Were subterranean clover
Is doing all right. The same wth danthonia, e
have reasonable pastures of subterranean clover on the

pumce country, Probably | have not nade that clear in
ny paPer but on new pumce country | would not use |ine
but if the land has been established for 5 or 6 vyears

| think it is quite probable that we wll use [ine,

The position is altogether different from the new farns,
In Westland you cannot farm wthout |[ine, My experience
on the pumce country is that you do not wuse line until
you get a good phosphate level., _ Ve are deficient in
phosphates on pumce country, There is not mch use
In trying other menuress At the present time the
Lands Departnent have got wunder way 35,000 acres
around by Reporoa, Njakuru and Tokoroa.  About 5,000
acres in MNgakuru and easily another 35,000 to deal Wth.
Around Taupo there is a good deal of country. Around
Taupo | have seen country bought in that | 'did not have
very much tinme for and it is surprising today,

E.B. Glanville: . _

First of all | Wuld like to nention that
production was what can be reached on gumland wth
proper developnent and proper nmanagenent, but unfort-

unately | nust admt that a great part of our gumland
devel opnent resenbles the slide | nentioned poor
devel opnent. It is not the average production of any

particular farme Regarding the area, _Mr, Chairman, |
cannot give any approximate figure, There is a trenen-
dous anount of gumland awaiting developnent in North
Auckland but the big trouble there is water. It is
just doubtful whether it would be economc to do it,
unless sone schene of providing Wter is devisede



