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THE BIOTIC FACTOR Tl HMODIFICATION OF HRAFPLAID.

E. Bruce Levy, fgrostologist, Plant Rugsearch Station,
Pal nerston North.

The subject matter of this paper is based on
two somswhat Seemingly diametrically opposza concepts:
(1) sStock in large "nunbers adequately fed nake t¢he
country. (2)  Stock in large numbsrs inadequately fead
ruin the country, In the first ease the nodification is
towards a progressively higher producing, nore vigorous,
luscious, and longsr growing swerd. | N the second csge the
trend of development I'S fromhigh to Iow production, from
luscious and vigorous growth, to stunted, harsh and inactive
growth, fromdacsirable first class grasses and clovsrs to
second and third rate grasscs and clovers or t0O weeds

The master factor in the ewing of the devel-
ment, One way or the ¢ther, lics i N the aifference betwssn
adequately fed stock and inadcquately fcd stock, and tho
expl anation of the change for the bettcr in the one casc
and for the worss ia ths other casc lies in the demands
of the plant itsclf. Stock in large numbsrs adequatcly
fed on grassland rotura to the | and residues, particularly
of a aitrogeaous naturs, adcquats for the fertility requir-
emcnt Of the higher proo’luu Ng pasturc plants aad updecr a
system Of high soil feortility maintconancce and high leaf

roduction, scverity Of grazing IS ssldom prosounced.

n ths case of inadecgquatsly fed stock, high production at
ary ong timc IS novser possible ! the stogk residues 8rc in
lesscr amounts and arc of loss value as plant foods, and
1681 produwcticn is acver eduquate for the healthy root
developmeat Of the swrrad . The ¢loss and porsistent graz-
ing concom tant of overstocking overpruncs the grasses
and intensifics the peucity of lcafage produced. The
ncn-shadc produci ng nature of' the closely grazesd sward IS
favoureble tc flat and met weed development and the growth
of these inhibit tillsring in th. gresses and what lesfego
IS producsd IS forced srect whers it IS nibbled off by the
ever-grazing, inadequately fed Stock. The constant
dribble wars away th: herdcst rock; the constant nibble
wears down thou best of swards.

Changes in Vegetation es a result of Grazing by Stock
Inadequately Fed.

Under this hsading we may consider two espocts
of grassland dsvelopment . (1)  The wearing down Of
scrub and fern growth by & system of forcinglinadequetes
fecding) stock to a point where conditions are made SO '
difficult for plant growth that thsey go out, being replacud
by hardy, aggressive, low producing gressland of the
Danthonis pilosa type. Such chaage nmust be rcgarded as ¢
beneficial one to the farmer for the rcason that the gras
vepetaticn produced is focd for e peyebls class of stock
such as sheep, but nonc the 1 0SS the development from a
ve%etation poiat of vicw i S @ retrogressive successi on,
and hence scrves 10O indicatc the exiom thet stock in largc
aumbcrs inadcquately fod ruin the country fromthe
voegetetion point of viecw in so far as the forward dcvel-
opment t0 forest 1S stopped and retrcgressive dsvelopment
instituted.

(2)  The wearing dowa of high production
swards through a scrics of insidious changes where the
oncom ng vegctationis of a lower order than that which
i S being displacecd. I ruofsr here to potentially or
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originally high produci ng country where ryegrass, cocksfoct
and white clover may predomnate, to a sward domnated by
flat weeds of the fleld dai sy, ribgrass, catsear, penny-
royd type. or such lcw producing grasses such as Brown

top, Pospratensis, Sweet Vernal, Danthonia pilosa, Poa
annua , Hsiwrass, Suckling clover, Dblustered clover,

striated clover, Haresfoot trefoil; etc.

iore i ntensive grazing Still as by over-
crowding by rabbits results in a complete baring of the
surface and were it nct for the presence of certain
unpal at abl e mat plants (Scahweeds) a veritable desert
would result wuntil such time =2s the overstocked conditions
werereduced by death through starvation.

Specific exanples of retrogressive  devel opnent.
of vegetation as a result of stocking with animals inade-
quately fed may be seen on every side. The  deforested
hill country regions of the Worth Island and the depleted
tussock country of the South Island are striking sxamples.-
iluch elso of the ploughable country of both Islands beers
evidence of retrogressive development or tardy pregressive
developmentas a mesult Of inadequetely feeding thé stock
held there for ths grcater period of the year,

~Tho stock factor in these changes IS strikingly
seen conparing adjoining arcas separated only by a wire
fence. Fence-line ccology 1S perhaps one of the nost
profitabls to explore as yislding data relative to
nmodi fication of gresslands O of vegstation types cther
than gressland. ~ The fence line tells its story not only
in the case of retrogression but elso strikingly in ths
case Of progressive developrncnt, be those changes obssrved
I n grassland Or in the successions fromscrub to forest
cr from fern and scrub to gressiana. True the stack
factor i's not whelly rosponsible far thesc changes for man
himself - @ biotiC factor nonetheless = will often ccnfins
his labours with the slashhcok or firestick to definits
areas boundsd by the fonce |ine. lManurial topdressings
also arc, usually confined wthin the area fenccd, but
nonetheless there IS a wealth of informaticn to be
glecaned al ong 'the fence lines and the stock factor is the
prinme factor giving risc to those differcnces prescnted.

The Deforested Hi Il Ccuntry Under Overstocking.

. ~ The oSt cutstending change from the original
high fertility of the forest burn is fromthe rysgrass,
cocksfoot, white clover sward to the domi nantly Brown
top, Sweet Vernal, Yorkshire Fog, Suckling Clover on the
wetter -2nd nore shady country or to cnc of Danthonia
pilosa, Suckling ¢lover, Hairgrass, Sweet \Vernal,
Ratstail, etc., ON the dricr and suannicr country. Where
these tWO major vegetaticn types have not asserted them-
selves, flat weeds of the Catsear, ribarass, hairgrass,
Cudweed , moss, etc., type have come in, or hard

unpal atable plants such, &s piripiri, hard fern, nanuks,
rush (Juncus speciecs) Sedge(Carex species) etc. Al |
these changes are largely stock induced and probebly cne
of the major problems confronting the grassland farmer
and research worker i S to stay the retrogressive succ-
cssions on hill country and to turn the tide back once
nore to a forward develcpment, where Crestscd Dogstail,

caprgten siswhite clover snd perennial rregrass fhgl
COBPERSSH begi = n o Np: o grass Ahdl



3.

tc reasscrt themsslves and rise ultimately to domnance
in the swerd . In th: case of induced vegetation such as
Hard fern, piripiri, lanuka, Tekinu, Pomederris, Pimslea,
Scabwecd ate., change ia the stock manipul ation, usually
in the direction of amorecdefiniterotational system of
grazing rather than clcse and continuous, is imperative.
Cl ose and ccatiauous grazing i s the nost potent factor
| eadi ng to retrogressive succession, and such grazing
nay be said to ¢ the cutcome of I nadequate feedi ng of
the stock concerned, and further close and continuous
?razi_ng, persisted in, results in a less and | ess adcquate
eedi ng of the stock concerncd for the rsason that retro-
gressive succecssiocn - froma higher to a lower_l_ﬁroducing

sward -~ is surcly, if slowy, taking place. e ultimate
phase as seen in close =nd ccatianucus rabbit grazing, is
s veritable desert. In ths hill country of the North

Island one is inclined to the opinion that Danthonia
pilosa roprescnts the ultimate phase- ths pasg level of
retrogressive succession - but there is sccumuiating

evi dence that Danthonia itsglf will not persist indcfin-
itely under close and continuous grazing, and this is
particularly truec on the mnors shady and wetter country
where noss is likely to gain the uppsr hand.

Insdequate f esding of stock on ploughed and
sown country, or on flat country still holding %o the
original surface sowng on the forest burn,. 1s reflected
in a change from the high producing grasses and clovers
to one whore Weds ars dominant, Rushes (Juncus spp.)
Sedges (Carex spp.), fi ¢1d Dai sy, Pennyroyal, Plantain,
Ri bgrass, catscar, oxeye dai sy, Ragwort - the twpo latter
nﬁref particularly c¢n dairying country - are amng the
chief.

Mdifications in vegetation that are a
feature Of retrogressive succession are but Nature's
method of hermonising plent life 10 envircnmental forces -
the hardgr the habitat the lower producing is the plant
population. Each plant is virtually a neasure of the
eaviroancntal forces of the habitat and it egabe laid

‘down as en axiom that the plant which is increasing in %the

sward 1S producing the nost growh and this is 'true in
progressive succession as wcll as in retrogressive
successi on.

Stock Adequately Fegd.

Turning now to the concept that stock in large
nunbers adequately fed make the country we find that
nodi fication as a result of 8 progressive succecssion
culmnates in a dominant 'ryegrass sward. The ideal
per acre stock concentrstion we aim at is such that a
sward Of ryeprass and white clover nay be maintained
with rycersss dominantovgg White clover, and ny contention
is that-such &« swar»d nay be perennially produced only
under a high psr acre stock concentration and where the
stock are adequately fed, or where tho stock residues
are such as to ‘adequately provide for the nitrogen requir-
enments of perecnnial rycgraess.  T0 ¢ffeet this it would
appear, one dairy cow psr acre or eight ews per acre is
approximately the requisite stock per acre figure, and
further the nore such'stock may be concentrated in the
course of grazing, the farm Fr1>addock by paddock, the
'bdet tler the progress towards the ryecgrass - white clover
i deal .

"A high pcr acre stock concentraticn - up to
140 sheep or 15 dairy cows per acre - gives the following
results:-
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(1) A uniform and rapid sating down of the sward -
whereag a low per acre stocking in the midst of plenty
leads t¢ a selective grazing where rank and cl osely
grazed patches characterise:the swards a hi gh per acre
stooking Qives little or no chancc for such selective
grazing.

(2) A uniform hoof cultivation is given the pasture eand
a2 nerc uniform distribution of stock residue - urine and
dung results.

. Under |1 ght stocking thére i s frequently overtread-
ing and over menuring of spots where the fewsr numbers
camp .night after night whereas under a high per acre

st ocki ng canpi ng facilitics On a small area are not
providcd.

(3) A high per acre stocking autonatically forces ons
on to = system of rotational grazing and there is little
doubt that such a systcm where growth i S allowed to
accunulate for a definite pericd makes for a greater per
acre production cf herbage than under a system of set

st ocki ng, where constant grazing with infrequent shifts
'S the rule.

From the above it will be ¢vident that any
systern of posture production that tends to incrsase the
number of stock that can be adequately fed on the are;!
| oads to e modification iNn the pasture gward - & progres-
sive successicn towards & higher  producin vegetation
t akes place. The history of rassland devel opment in
New Zealand , oftea from naturally low fertility and low
produci ng swaras, IS characterisecd DY 2 change from a
Brown top, Swset Vernal, Yorkshirs Fog, Ribgrass, Catseer
dominant sward to one where ryegrass, white clover end
cocksfoot or Pagpalum bscome dominant. Gﬂre_S£onQing
rises I N stogking capacity and in ?roauction | i kew se take
place, =nd there zrc¢ meny rccords of doubling or trebling
productioa in butterfat or fat lamb and wool as a result
of chrnging the originel sward of Browan top ete., to
rycgrass &nd white clover dominant. It appears quite
evident that e gocd sward of rycgrass and white clover
adequatcly menured and utilisod SO s to enable maximun
herbege producti on from thesc two Speci es will carry one
dairy cow per acre or 8 ~ 10 ewes, and when this state
of affairs is secured the fecrtility cycle is adequately
meintained by phosphat e or phosphate and 1lime. The
phosphat; - with or without lime - nmaintains the full
clover growth. A good strain of white clover is essen-
tial. ilore clover growt h meens nore fsed, more feed
nore Stock, mocre stock more rock nitrogen - urine and
dung - morc nitrogen msans more grass, morec grass more
stock, and so the cycle goces oa provided the clover of
the sward i s adequately fcd with phosphate, and thet that
clover is grazed by stock. The "high psr acre stock
concentration thesis at once throws smphasis on the
relationship betweegn areas of the farm in permanent grass,
and areas in roots and other supplementary fodders.

Wherc the stocking can be raised to 1 cow or 8 ewes per
acre by topdressing alone there wculd aﬂpear to be no
nesd Of supplementary Crops gther than hay and silage.

A high per acre stocking howsver on grass al one demands

a large portion of the farm be shut for hay or silage

for two masons. (1)  The flush periodS of high
production ON a gow psr acre farnm are difficult to control
and comperatively smell arces of the farm will support

the herd during the lush periods.
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(2) Geater reserves of winter acd sumner fodder arc
essential to maintain the herd during tho lower productica
pericds of growth. In the case of farmnot able to
build te 1 cow or 8 c¢wes per acre by topdressing alone
then It IS a nmost peint whether th; area in grass on the
farm should not be considerably reduced anda turned over
to rats, and othor supplenmentary crops in order that the
permanently grassced portions of the farm nay have as high
a per acrc stocking as possible. In the casgof hill
country it is quite a reasonable attitude to take up that
certain of the grassland itself may for the time being

be regarded as an area to provide supplemoiiary feed.

Here one paddock oOr mors 1S spelled for a full growng
Period. Experinment end practice . have gleaned the
act that an area of gressland spelled to produce o full
hay crop provides mcre fodder than the same area under
grazing and bearing in mind the fact that nore fodder
means mbre stock and nore stock means nore stock nitregen
we have in spslling paddocks on hill country where top-
dressing is out of the question a nmeans of increasing the
carrying capacity and hence a mezns of gradually improving
the sward over ths whole farm. -The secret of this
improvencnt lies in the fact that rmore fodder is preduced
an(f hence rore stock may be carried. Where topdressing
can be put on we have an equivalent effect wthout 3ockin.g
up a portion of the country.

_ The adequate feeding of stock in hill country
IS sconreflected i N o modification of the sward - the
piripiri is |lifted, Hera fern ceases to spread with the
shading of the ground, Menuka and like scrubs fail to
establish their sesd as a resultof the denser and taller
sward S,  The spread of Danthoniz IS slowed up and latur
retarded as taller and more shade producing plants strong-
then and grow. 4 greater nount of feed neans more
powerful attacks can be launched in the process of
crushing, and here again the hi gh per scre stacking

| aunched to concentrate ona small area is nore effective
than a low per ecre stocking over a |onger period.

In conclusion there are vyet infinite possib-

ilities in sward improvements over the major grasslands

of New Zealand to-day and it is just a question whether
there is not too nuch grassland in relation to the stock

carried onthe avcrsge farm, and | think it is safe to sag

that full per acre productions of the farm iS not being
seonypeqd UNloss the grassed prrtions of the farm are carrying

thelr one cow or 8 ewes peracre of sown grassland.

_ The min thought that | wish to stress however
Is that stock insdasquately fed nodify the grass sward
from a high to a low producing plane and that stock in
large nunbers adequately fed set up a change in the
sward resulting in higher and higher per “acre production.

. vy s .



