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HARROW NG _(F PASTURES, |
By J.W, Wodcock, Department of Agriculture, Wllington.

The practice of harrowing pastures appeared to gain
popul arity about the year 1929 and alnost coincided with the
Introduction of the So-called ‘mew system? of grassland nanagenent.
This doctrine stressed the inportance of harrowi ng to spread the
accumulation of animal droppings after each grazing and maintained
that the periodical cultivation of grass was just as essential as
the cultivation of a root crop. Prior to that time many farmers
in New Zeal and had been alive to the necessity for spreading the
animal manure and periodically carried out this operation wth the
use of chain or light tripod harrows. Subsequently however, grass
harrows became nore severe and manufacturers vied with each Oother
as to the anount of "penetration' obtained by their particular nake
of harrow The original main idea of a surface working inplenent
was alnost lost from sight; for a time the terms harrow and
cultivator were alnmost synonynous, and the only limiting factor
to deep cultivation was the horse power available on the average
dairy tarm It is probably this last consideration which swing
back the pendulunt Today there are. few farmers who go in for
deep pasture cultivation and probably the nunber who adopt the
practice of nere fertility spreading is not much greater than it

was ten years ago.

o This paper, while agreeing at the outset with the
principle of fertility spreading, seeks to examne the other reasons
often advocated for pasture cultivation.

Reasons for Harrow ng.

_ G assland harrows nay perform one or nore of the follow ng
functions: -

(a) Spreading of aninmal droppings.

(b) Tearing out of portion of the herbage covering..

(c Penetrating the soil and opening up~the sward al ong
the path of the tines. N

Ordinary chain harrows or light tripods wll acconplish
only the first of the above functions and may be said to be
essentially concerned with the spreading of manure. Flexibility

Is an advantage in that on uneven ground all the surface is
cover ed.

The second function as well '"as the first is carried out L
by a heavier tripod harrom It is claimed that such an inplement
tears out weeds and patches of coarde grass which hinder the growth
of better fincr grasses. It tends also to produce an even surface
in the sward, reducing high places and filling up 1low places.

A nunmber of different makes of harrow claim to perform the
third function and sonetimes by having a short |ength of chain
harrow attached, they endeavour to scatter aninmal droppings which
have not been broken by the tines. The main portion of the so
called penetrating harrows consists of sharp tines, sonetines bent
forward and to one side to aid clearance of herbage and ot her
material which may collect. The benefits clainmed for these
implements are that besides the spreading of aninmal droppings, and
the tearing out of weeds and patches of coarse grass, the soil
beconmes aerated; drainage is assisted and the sharp cutting tines
have the effect of root pruning which encourages the devel opnent
of younger and nore vigorous roots. The exponents of this type
of harrowing only recomend such treatnent on a pasture two or three
times a year, preferably in late autum, wnter or very early in
the spring. It is essentially treatment for noister conditions so
that the 1nplenents can penetrate to the full and also, so that the
soil wll offer the mninum resistance. Dut what of the pasture?

A maxim has arisen '"Leave the land black®. so presumably the
pasture is considered to be quite capable of taking care of itself
even under drastic treatment.
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The spreadi ng of ani mal nanure.

Various estimates have bee}(l ryaderegardi ngthefertilizing
value of ani mal excrenents. Hudson''’has esti mated t hat t he
fertility renmoved froma good pasture nay be equivalent to 98 1bs.
carbonate of |ime, 185 |bs. superphosphate, 500 | bs. 3% potash
salts and 750 | bs. sul phate of ammoni a per acre annual |y and t hat

t hrough the grazing of mature stock nost of the |ime, phosphate ahd
pot ash and a ar?e proportion of the nitrogenis returned. |t
aRpearsesse_ntl al therefore, under cowgrazing at | east, to spread
thisfertility over the pasture, After. cows have grazed a field

t he heaps of solid manure, representing heavy dressings of fertility
on conparatively smal| areas, cause the grass in the inmediate
vicinity to becone unpal at abl e and coarse dark g reen patches are
formed unl ess t he heaps are spread. Smal | fi el dej asserts that

on real ly good pasture the spreadi ng of droppings during the grow
|nP season does not appear necessary as the droppi ngs seemto

mel't and decay very rapidly as conpared with those on poor grass-

| and whi ch are f|_brouf ?nd do not decay readily unless broken up
andspr ead. Elliott{3)makes sinilar observations regarding

Tar anaki pastures, but gives the reason that during spring and

early summer a vigorous pasture |ifts and breaks up the soft

droppi ngs wi th no assi stance fromharrows. Sheep resi dues do not
aPpear to need spreading as they are snall and scattered, but those
of the horse are nore conpact and are particularly prone to cause
patchinessif | eft undi sturbed.

The tearing of the sward.

VWen t he coarse green patches resul ting ' fromundi sturbed
heaps of stock manure formin a pasture they persist for a con-
si derabl e tine wue to the rank unpal at abl e nature of the herhage,
It seens reasonabl e to suppose that they should be torn apart to
al l ow air and sunlight to have a sweetening effect on themand so
render them nore quickly palatabletolive-stock.

_ It can be taken as an axi omthat any unproductive surface
covering shoul d be renmoved or disturbed to all owuseful species to
thrive. Under adverse conditions creeping grasses such as brovn-
top and paspalumforma carpet of herbage, often referred to as
mat", whichis | owproducing and i s not Feli shed by st ock. _
Val uabl e speci es such as white cl over cannot thrive and the tearing.
out of nuch of the matted herbage Wil|l enable the air and light to
get down to the soil surface. Moss i s anot her undesi rabl e speci es
whi ch supresses useful species and which requires tearing out,

Anot her exanpl e of the usel ess speci es which can be attacked by
the harrowis bracken fern. On dairy farnms bracken fern cannot

be crushed out by dairy corns as with bul | ocks or. sheep country and
a good harrowi ng in the spring on' dairy pastures tending to becone
ferninfestedis warranted,

The clai mthat severe harrowi ng renoves broad | eaved weeds
cannot be substantiated unless at the same tine the harrowing i s
drastic enougi. to tear out val uabl e grass species in addition.
It is a question as to howfar one can go in regard to the opening
UP of the sward w t hout reseedi ng. A bare space in a pasture nmay
ultimately be taken up by weeds if left for Nature to cover as best
she rrgy There is a feeling that severe harrow ng may cause t he
spread of ragwort and when one considers the nature of this weed =
its rhizomes spreadi ng beneath the sward capable of producing
shoots when the turf is broken - there is reason to doubt the
w sdomof di sturbing the saard on ragwort country.

_ Ther e arc other objections to the opening up of a sward
W t hout subsequent reseedi ng particularly whenits mainconponents

1) Hudsow, A.W.,Bulletin 31, Dept,Sci. ﬁ(Indust. Resear ch.
2) smallficld,P.W., "Farming I N the Auckl and Province”, N. Z. Journ.
of Agric., July 1935. i
(3) Blliott, A.G., "Harrowing of Pastures', N Z. Journ.of Agric.
August, 1938.
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are useful species such as ryegrass, white clover and cocksfoot
and it is considered that once such a pasture has been established
harrowing should be confined to the spreading of animal manure.

Soil penetration.

The above statement has been made with due regard to
the arguments put forward in support of turf and soil penetration.
On a good firm pasture, without any vestigc of mat, it is difficult,
to determine to what extent soil aeration would benefit and whether
root pruning is desirable. Just as on the soil surface any
depletion of cover must be made good, so, under the surface roots
cut off from the parent plant must be renewed: Do new roots tend
to rejuvenate the parent plant or is unnecessary energy expended in
their formation? In horticultural practice root pruning generally
restricts growth and the same may apply with pasture plants.
Whatever work is performed in pasture cultivation however should be
reflected in the vigour or production of the gsward and the follow-
ing experiments are being carried out to determine what the effects
are in regard to pasture production,.

Experiment on a Rye-White Clover Pasture.

At Marton experimental area an experiment was laid down
in 1934 wusing Hudson’'s alternate mowing and grazing technique.
The pasture was of medium quality, dominantly ryegrass and dogstail,
with white clover sub-dominant and containing some cocksfoot, poa
trivialis and sweet vernal. As it was grazed by sheep any improve-
ment from harrowing would not be due to the spreading of animal
droppings and as there was no suggestion of 'mat" or coarse patches
such as are to be found on some cow pastures the benefits of
harrowing would be confined to’ aeration, root pruning, etc. Six
replications of, plots were marked out for each treatment ang the
latter consisted of:

(1) ™o harrowing.

§2- Harrowing in autumn.

3) Harrowing in winter .

(4 Harrowing in both autumn and winter.

A penetrating harrow of well known make was obtained- and
the cultivation was carried out in two directions, i.e. one stroke
north to south and one stroke east to west. All plots received the
same fertilizers (Super 4 cwt. per annum) and lime at the rate of
1 ton initial application and 3 cwt. annually was applied over the

whole area. The first harrowing was actually carried out on
treatments 2, 3 and L in July 1934, therefore the initial treatment of
treatment 2 wasstrictly speaking, winter harrowing.  The following

results were obtained up to 8th May, 1935.

Yield in 1bs. of Dry Matter Per. Acre.

Average Yield. Relative viglg
(Treatment 1 = 100)

Non-harrowed plots 7,321 1bs, 100
Harrowed plots 6, 747 lbs., 94. 7

It will be seen from the above that the initial winter
harrowing caused a reduction in pasture yield during the following
season which was particularly dry.

From 8th May, 1935. the ‘yields from treatments 1, 2 and
3 may be considered separately because the cultivations given were
made in the autumn, winter or autumn and winter as originally set
out. It is conveniens to review these yields for each complete
growth season. ending in the growth period preceding the auturm
harrowing of each year.
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Production from pasture harrowed at different periods
and non- harrowed.

Yield Inlbs, . of dry natter per acre.

Product- NO i Harrow  Harrow  Harrow-
ion Harrow- ' ed ed jed
Peri od ing Autum [ Autumn & Winter
' Winter
8-5-35 to Production 11,062 11,049 {11,045 10,829
15-4-36 Rel ative vyield 100 ¢ 99.9 99.8 97.9
15-4,~36 to Production 12,564 12,612 112,433 12,234
7-5-37 Relative yield 100 100,4 99.0 97.4
| i
7-5-37 to Production 6,617 | 6,621 | 6,457 . 6,316
12-1~38 Rel ative vyield 100 1100.1 L 97,6 9555
Total 3 Production 30,243 30,282 29,935 29,379
seasons Rel ative vyield 100 100.1 99.0 " 97.1

It is evident from the' above data that no increase
I n production of herbage has been obtained from pasture cultivation,
and in fact, the winter harrowing appears to have sligntly decreased
the yield. There did not appear to be any seasonal trend in the
production of the various treatnents, i,e,, no particular treat-
ment appeared to give a higher production that another at a period
of shortage. No marked differences in the sward are yet apnarent
al though Dbotanical analysis of the sward suggests that wnter
harrowing has slightly increased the ryegrass at the expense of
the cocksfoot and that autum harrowing has slightly decreased the
white clover.

The above experinent is being continued but it can now
be stated that in this pasture cultivation with deep penetrating
tines did not bring about immediate inprovement in production.

Experi nent on a Paspal um Past ure:

It is often stated that cultivating a paspal um sward
even when the latter is not in a '“sod-bound® condition results
in considerable inprovenent. To determne the effect of deep
harrow ng on pas-pal-urn an experinent was commenced at Ruakura in
the autumm of 1937. The pasture is domnantly paspalum wth
white clover sub-domnant and it is one typical of large areas in
the north. A simlar make of harrow to that in the arton
experinment is being used but the treatments are confined to two,

Vi z.
’ 1) No Harrowing
2 Harrow ng in wnter.

A nodification of Hudson's alternate mowing and grazing
technique is used owing to the fact that paspalum under repeated
nowi ng, even when one grazing is interpolated, would tend. to assunme
the unnatural spreading habit common on lavms Where it is present.
Experience has shown that the system adopted needs further
modi fication because part of +the production is not neasured and a
new nethod is nom being 'used. Nevertheless, the fornmer nethod
enables relative differences between the two treatnents to be
measur ed.

~ Trom the first harrowing, Which was give-n on 27th July,
1937, until the second harrowmng on 8th August, 1938, the production
fromthe harrowed plots was greater by about 8 per cent. than on -the
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non-harrowed but the difference was not statistically significant.
It is unwise to draw any conclusions at this stage, however: and
one can merely report progress. No differences have yet been
observed as regards the pasture sward of the two treatments, but
in view of the nature of the sward, this phase of the experiment
may later be of importance.

Summary:

In this paper | have endeavoured to bring forward some
exact evidence on the ?uestion of the value of deeﬁ penetrating
harrows, The effect of spreading animal manure has been merely
discussed and it is agreed that under certain conditions this
pfactice must have considerable value although some writers contend
that oil vigorously growing pasture, it is unnecessary. Also, the
removal by tearing out from the surface undesirable herbage is cont
sidered beneficial, but it’ should goreferably be accompanied by
reseeding because of the dangers of weed invasion on the bare
spaces so created. The likelihood of the spread of ragwort on
country infested with this weed when severe harrowing has been
practised has been mentioned.

On a sheep pasture composed chiefly of- ryegrass, dogs-
tail and white clover severe harrowing either in autumn or winter
or both autumn and winter, did not cause increase in herbage
product ion over a period of three years. An experiment at Ruakura
on a paspalum dominant sward is in Erogr_ess and although some
beneﬂ% eppearzd to be obtained in the first year the Increase was

not significant.
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DISCUSSION,

H.E. Annett:

| am very pleased to see they have started
experiments on harrowing, | am very much in favour of harrow
I ng. In regard to nore severe harrowing, | am against
very severe tearing of the pastures. A short penetrating
harrow has given the best results on my farm In regard
to the trials carried out at Marton, you will recognise
they are only carried out with sheep. The harrowing
of sheep pastures IS not so inportant as with cattle
past ures, | think it is very daiffecrcnt proposition,
and even you will find that harrowing W Il not spread.
dry droppings on the pastures so | would. like to see
trials carried out on dairy farns. | do not think
results obtained on sheep farms would be accepted by any-
one, and | would not like to apply themto dairy farms,
| would like to tell you about other points but | know
time IS going on, but | think we have to be wvery careful
in giving advice to farnmners. Today farners, if t hey
can get out of work they wll. If they say they do not
want to harrow they will not do it.

A.W. Greeng. _ _

k Was It new -pasture laid dormin 1934, If so
I would cxpect very little benefit from thc harrow ng
for the Tirgt two or three years.

J.W. Woodecock:

It was old vasture, wWith regard to bacteria -
several years ago | did believe myself that there nust be
sonething in acration of the sward « the bacterial activity
and opening up of the soil and azeraticn - but azctually we
have to accept what results as | have nut forward in this
paper. They are actually results that have been obtaincd.
As regards carrying out of experiments on dairying pasturves -
these pastures although grazed by sheep are a fairly high
produci ng pasture: and the reason why we could not carry them
out on. dairy farms is on account of the tecmigue invol ved.
| quite believe that there may be different results but
one thing we can say at present is that sheep farmers do
not necessarily need to use this severe harrow ng or
any type of harrowing at all.
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