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§OME FEATURES OF THE ROLE OF SUPPLLMENPARY

CRCES I DISTRICTS. OF GOOD RaTliifALL.

R.P.-Counell, Department of Agriculture, Palmerston Norti.
raper diztricts of

&5 ia which there ig a
fairly well +tc well disuributed asnuwal rainfall of from
about thirty-five ianches upvards. In gseneral is ‘districts
of lower reinfall the valuable role of supplementary crops

For the purposes 0oi Lhis
g 0i

"o arable land is well rescognised.

But relative to the districts of ;o0d rainfall,
dur ing recent gears, opiaions -about the role of supolement-
ary cross have not been stable, A fow years ago the
farmer who Could say he, had not a siagle acre under the
plough wes looked upca with & sertain amount of enyy by
many others, a2z haviag ~ttained a high degree of eificieancy
in grass formiag, but against this, it seems significant
that more’ recenﬁy, a gathering composed wholly of farmers
discussed the considerations for and against supplementary
crapping and declared that more supplementary cropping is
advisable under their conditions. Thig happ ened among
dairy farmers in Tayanali where conditions are more favour-
able than normally for the '‘complete elimination of the ,
ploush in grass-farming, and where such.a course might have
been ap,roved by the m=jority a few years ago.

The lacgk of general ajreement and sgiable views as
to the role of supplsmentary crops in districts of ;ood
rainfall 1Is advanced as justification for this gpaper.

Pagsture being rightly the maia source o f foed in
the districts under consideration it becomes nscessary as
a first’ gtep to ascertain how the supply of Lood directly
available friom pasturesfonforms, especially in respect to
its quality and seasan of supply, with the requirements of
a programme of efficient feeding. ILat Us first coasider
doiryiag, largely because in it, results of fecdiag can be
measured more accurately and correlated with their causes
m O r e readily.

A basic questizn is 'What constitutes evidence of
efficient feeding in dzirying?" Examination =f farm-
production results obtained from herd~testing and other
records shows that as a rule, abnormally high:annual
production of herds or of individual animals -is associated
with ‘a much more even production from month to month through-
out the period of lactation than occurs in the 'case of
avarage or poor production. - The general position is
exemplified in the followiag table in which the monthly’
fluctuations in production are shown as percentages of the
December production. The figures on the left hand side
indicate .the filuctuations in the production of a herd of
76 cows, the average bubtcerfat yield of which was 391.09
Ib . Dhe 'figures on the right hand side indicate fluctua-
tions in the production O0f approximately 60,000 cows in a
typical season in- the lanavatu District., Corresponding
figures for other principal dairying districts are to a
large  degree paraliel:
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MONTHLY ELUC”UATIOMS IU BUTTLhA X LﬂODUCTICM LAPDJSSUQ
AS PuRCuhTuGuS Cu THu DmCuhBuR PRODUCTICI.

————-—.—-q——.-——_—-.._-._-.—-—-—..-—.———.‘

Production of a goocd ~ Typieal Production ia

_ Herd of 78 oowe: Manawatu District.
dugust 89,9 S Bl.9 ¢t
Scptember 92,1 L B0.T
October 108,3 - ' - 90
November o 10647 ' 10%:4
December - 100 L . 100
January : S 90.1 - _ ' 83.2
February A 86,7 - " ' 72,7
March myl S 65.3
April . . 69.1 55 -

Nay ' " 58,2 S 32.8
880.1 ' Y 695;0

.. It is instructive to compare. these. dqta wWith:
tho following given by Profeskbr Bokles in the 7th c.dlfio*l
of the Dairy Gattle aad Milk Prédustion relative to, a well
fedthurd milked twico duily and cxlv1ng within twclvo
months,

2nd month 100 (best nont h)
ord month 92

4th nonth 86

5t h month L 82

6th nonth 75

7th nonth val

8th nonth 69

9th nonth

64
10th nonth 52

In essential points there i s much correspondence
bet ween thege and the New Zeal and dat a.

Tabl e 1.4ndicates that in the ease Of ‘the herd
of- high production to cvary 100 Ih. of butterfat produced
i n Decenber 397 | b, of butterfat werc produced prior to
December whereas in the cose of average herds for every
100 1b. of f2t produced in' Decenmber 286 | b, were produccd
prior to Dececmber = @ substantial dlscr“p“ﬂcy of 111 |b.
of fat por.cow for only four nonths,

Another significent common fact IS exemplificd
i N the actual nonthly butterfat production of the herd of

8 cows.  The Mnthly production in pounds 0 f butterfat
of that herd was:-

LABLL IT.

August 39.9
Scptember 41.2-
Oct ober 48,07
November 47. 4
Decenber 44. 4
January. 40. 02
February 38.5

Alvgr'clh 35. 05
Il 30.7
May 25. 85
Tot al 391.09,

The importaat -practical fact is that the
hléhust nont hl vy pruductioa, 48 Ib. is but slightly over
> | b. of butterfat anily., This is an insteance of=n
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cummotn characteristic of the production of many animals
yieldiag greztly above the average, i.e., the highest

deily production ranges from 1z to 1 Ib, of butterfat

A companion fnet Of equal praetical importance
is that the highest dwily production Of a great many animals
of relatively unsatisfactory animal production al SO ranges
fromil; to 15 | b

_ Promthese facts it mav be contended that the
inhereat butterfat-producing capacitics of the animals of
really good aad of unsatisfactory annual production often
are eseentially cqual aad that the; differcnce in anaual
yield are duo primarily to giffercnees ia the degree of
efficiencyiil feeding. The circumstantial evi dence
provided by "good" yenrs when the universal supply of feed
naturally available I'S _articulas rly good, strongly su.ports
this contention.  During pcriods Of natural abundance of
fced the production Of hsrds customarily of low yield often
approximates that of reputedly superior herds.

TENTATIVE STANDARDS F'OR ASSuSSING ERSTICIENCY OF FusDLIG.

Adopt’i;ng this view, and assuming that herds of
aormally %@od dairy type are being handled, onc is ablc to
ndvance tha follow ng:7

If the total production fnr the 10 nmonths of .
groategt yield is less than 6 tines that of the Decenber
production then feeding efficicney i S poor.

_ _ If the production fdr the 10 months of greatest
yiclda is 6 to 7 times thnt Of the December production then
average efficiency in feceding i S attained,:

_ If the production for the 10 nonth% of greatest
cld is 7to 8 tines that of Decenber productien thdn
iciency in feeding i s above the averages.

_ | f the production for the 10 nonths of greatest
yicld 1S nore than 8 times the DeeembBer production then
the efficiency in fecding is good and if nore than 9 tines,
very good.

~ These standards are definitely teatative and
changes in practice such as the adoption of earlicr calving
arc probably bringi ng ehanges in our production which would
call for revision of thuse tentative standards. The
standards. arc applicable oaly tO herds in which the greatost
production takes place during August to May inclusive.

' The practieal bearing Of the standards is that
they teach that a cow Wth an inherent na, ximim produciag
capacity of 1z 1b. of f£at daily, i.c., 37.5 |b, of fat in
the month of highest 2produc:t|on, nag range in  annual
-production from under 225 to gver 337 Ib.” of fat according
to the efficicncy in fec.ding.

Principally becousc of variation in the inherent
- produocing-capacity of cows it will be eagy to Cite
cxecptions to the stondards which are submittcd merely os
generalisations which give guidance as tO seagonal
requirements of feed uider Tully <fficient dai ry husbamndry.

C BEASONAL PusD R JUTRMLHTS.

| The veirintions ia the feed requirements frém
month to month of the hord of:78 cows alrcady mentionecd
. have been enleulotced ae belag typical ef the position when
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good feeding -of gows Oof reasonably good type i s practiscd.
'The variations are shown in Table IXI,  The feed
-requirements have bcen assessed on the- feeding standards
given in the 1932 Edition of Thysiology of Farm Ani mal s
by Marshail and Halnan:~

TABIE I 1|,
MONTHLY FWICTUATIONS T4 FuiD RuqUIRLMoNTS OF HiRD 0F .78

COWS CONSIDERsD TH TABRLE I,

August 93
Scptember 103
Oct ober 106
November 105
Decenber 100
January 94
February 91
March 85
April 79
Aay ‘ 7L
June 48
July A8

A ration 50% above maintenance has been allowcd
during June and July to provide for recuperation - a
"steaming up" during the period of no production of
butterfat, .

‘SEASONAYL PRODUCTION OF FusD BY GRASSLAND IN DISTRICTS Off

GCOD RATHFALL.

. The elimatic conditions'-at Marton result in
growt h of grassland Simlar in esszntial features tO that
which takes place in the main districts relative to which
the role .of supplementary grops is beiing considered. Work
done at Marton and rccorded Dy Huduon, Doak and McEhorson

in Bulletin 31 of the New Zealand Departnent of Scieatific

andl ndustrial Research provides data which enablc the
seasonal fluctuations ia feed-production under Marton
conditions to be ascertained accurately,  Table

which indicates the uverage position for a period of thre.
years is based on data from Appendix A of Bulletin 31,

and relatesto the yicid of leafy green grass froman
unmanured somewhat poor pasture of which ryegrass, white
clover, sweet vernal., nsatgear, and Poa anmua Were the

nmain constituents

MABLE IV.

MONTHLY YI&EDS OF LLAFY GREEN GRASS LATRESSsD AS LingCallT.

. AGHS Crf THi DECBLR ?RODUQTION,

August 24
“September 8
- October - 102
November 101
December 100
January 94
- Pebruary - 35
" March 15
April 14
¥ay - 1l
Jule 10
July : 11
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- The tablz shows that for every 100 1b, of green
grags produced in December, 5851b', wore produced through-
out the whole year and that ¢f this, only 188 Ib'; were

roduced outside of the purisd October t0 January inclusive.
N brief, 68 Of the ~hole year 's supply Of foed wad

, _ lyy 32% of the annual feed supply
In the remaining eight nonths,, It ghould be kent I n mingd -

- that" this was the result when the utilisstion of the |
grassland wasdesigned, ag -far as was deemed practicabl .,

to level out the production of the pasture from season o
season.

Seme may think that a nore cven supplyof feed.
would be obtained from a better type of pasture judiciously
t opdr essed; lMarton results give information on this
poi nt. These rosuits which are summariscd on page 58 of
Bulletin 3lrelate tOo a pasturc IN which pereanial rye-
grass and white clover were the dominant species. In

1929-30 when this pasture was treated Wth 4 cowt, of
superphosphate annually, 77,54 of the yicld occurred in the

Cctober to January périod and 22.5% in 'the remainder of the
year., In the following Jear, though the veriods do not
correspond exactly with those already eited, there scoms to
have been some improvemecnt iN the scdsonal distribution of
feed but the feed still remained not so evenly distribhutcd as
wag that of the poorer manures pasture.  These résults
whick refer to instances in which the superphosphate was
applied in the spring are gup, lementcd by otherg in nhich

it wag applied in the autumn OF the summer and. that withou*
satigfactordily anendi ng the position. Actually,‘to-%dressiq;
of relatively good pasture substantially broadens the

cabsolute, gap between winter production, ‘e the onc hand and

late gpring or early -sumer praduetion on thu othor hand.
A typieal instancc IS:

- YIGLD OF Gutply HauBAGH TN LB, PHR ACRE DATLY.

3 ewt. of super.

Summer - ¢ |~ AUL UM

(a) . He manure. Application.' Application.

a ' |
12th May to ‘
%St)h August . 9.2 . 26,9 24.6

'b |
7th Qctober tc
17th  Cctober. ., 120. 2 185. 6 194.5
Gap befween
winter and spring
Producti on. 111 , 164.7 169.9

_ The imediately preceding data illustrate a
poi nt of fundanental importance nhich seems not alwagsto
be elearly under st ood, It is that, omtting special

gwards subsequently mentioned, as g rule, the better the
pasture andthe greater its yigour the 1arger 1S Tho
difference between the supplies of feed produced directly
in the geagon of high yrcduction and in .-the secagonof 1ot
producti on.

COMPARISON BETWERN SBASCNAL FELD SULDTLY PRCM PASTURES 4D
v SEASONAT iBiD REQUIRIMBITS.

From the foregoing a~ta onc obtains the followi: |
facts which,taken together, are of considerable poment
I N practice.
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1. Under utilisation of pastures designcd to
spread the supply of feed as evenly-as possible, from
68 to 77.5% of t%e year'g production of feed took place
in Oetober -to January 2nd from 22,5 t0 32% in the
remainder of the year,

2. An efficiently fed herd of good production
roquired 39.52% of the whole year's feed supply In the
period Cctober to January and 60.5 -per cent duriag the
remaindey of the year.

In short, $h: seasonnl supply O feed is broadly
the yreverse Of the seasonal requirements Of feed.

REMEDYING THL ¥OSITION. -

There are two main schools of thought relitive
to the method of renedying ths position.

One advocates dependence maiinly cn easilage and

ha%/ making and frequently suggests al SO the exploitation
of such auxiliary practices ne nitrogenous topdressing and
the ugse of gpecinl pagtures to-give feed When pastures
normally fail, €. 9., epecial paspalum or cocksfoot uand rod
clover paddocks for summer andp gpecial subterranean clovar
paddocks for winter and early spring., Though defiaite
knowledge about the general utility and economic gianding
of thegc auxiliaries gaecmg t0 be gscant it may be granted
that they could be employed at times W th advantage and
thItS more frequently than they have been employed I N tho
past. L : ? : . . ;

;. Relative Yo the poile of engilage the following
statements are. submitted as =« eunmary OT. the position:-

l. In districts of good rajnfall on the majority
6f the doiry farms devoted domi nantly to . asturc ensilage
shoul d, be practised and it could also be intr educed” adys..~
tagoously iitto the work O & much greater number Of gheer
farms than NOW practisé I1t. ‘

2. Tha md-January to mid-larch period widely::
and ‘often’ iS a critical one for which silage of the sort’
commonly made is far from ideal s a supplement ¢o
pastures in .the ratious of diiry cows.

. Further , it is extremely doubtful .whether 'there

is any Jjustification for an attempt to induce farners
generally to produce a different type of silage - one

made from nmuch nore 1eafy and i nmature herbage would be
needed to FTE?I the late summer feed-requirements in' dairsiag.

“ That sgupplies of silage of the 'typeavailable

‘have distinet. |im Fati ons ag = gummer feed for ‘dairy ‘cows
~wag rather freély illustrated during the ' 1935 summer,
when;. becauge Of the dry season, 'greater. yse. than usual

was made oOf i¢, - :

| "3.-The moet inexpedsive way of harvesting the

pasture crop is that which dispenses W th gpacial labour

and equipnent, e.g., Qrazing.

4 The Leagst wastsful way Of harvesting the
grass crop 1S grazing ~ account has ¢ -be taken of 'the
wastige due t0 decay, fermentation, leaching, cte,., InN
both ensilage and hoy-making. -
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. b. Grazing ordinarily_is more compatible with
the ‘gontinued welfare and posgibleé improvement of the
gwardle on an dcbromic basis.

. .., Bb. Hven if gilage were entirely suitable dg &
supplemelita¥y feed. it. would not-be at all easy to btiild up
reserves 6f it adequate,to give a full measure of safety

in the event df successive unfsvourable eeasong.

The. sedondchool of thought allots to sgpecial
oropd Huch ay mangels, lucerne, chou moeller, an: important
plice on meny ‘farms in Qistricts of good rainfall, In ‘the
task .of suitably levelling out the, supply of feed from
seagon t6 season: At the same time normally an important
place in the tagk 18 also given to ensilage and hay,

, Properly planned special droppi.ig provides a
gupply of feéd brth adegquate in_quantity and suitable in
quality throughout the year.. There is no conclusive -
evidénce that generally this result can be obtained satis-
factorily in any other way over a series of years.

Judicious special cropping provides an opﬁortunity
for the replacement of inferior pastures. ~Often the fact
that special propping necessitates the breaking up of
pastures is advanced as an objection to, such eropping and
this even in' relationto farms, on which more breaking up .
of pastures than is taking place i= definitely advisable if
the most economic production,. irrespective of the influence

of cropping, is to be obtained from the pastures., This
position hag been intensified, by recent_ advances in strains
of pasture plants,, Tven in districts In which ‘grass-

farming 1is at the highest pitch of ‘efficiency’ farms ‘on
which no pastures could be resown with advantage- are

extremely rare. Hence any gotting of the cost of replacing
pastures as an item against spceial cropping is largely
the oreating of. a -bogey. In this conaection it stems

highly significant that in onc of the best grassland
districts 1n the Dominion the farms whieh have the greatest
amount of really good pastures stand out in respzet to the
amount of arable cropping carried out on them.

When & search is made for the explanation of
good pastures. with cropping the line of thought necessarily
travels i n a circlethe better the pastures the more the
need for special cropping or some glternative to balance
the geasonal supply of feed; the more special cropping,
the more opportunity of basic improvement of pastures.

Suitable supplementary cro _pingl, iIs the necessary
basis of the most offcctive and profitable development of
the” increasingly important ‘side-line, pig-flesh production.
This position will be intensified with any change over
from the proguetion of porkers to. that of bnconers. Often
simple extension of the area required for dairy cattle in
respect to such crops as mangels, chou moellier, eswedes,
carrots and lucerne would assist the pig-feed pusition
greatly. The growing for pigs of additional ¢rops such
as barley and pens is often well justified.

Special cropping also reacts favourably in the
important task of brecding replacement stock.
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It is.advansded against oropping that it involve:

additional ‘'outlay in equipnent andhorses' and <the keep ~f

» working horses. . Probably this is of less nonent than is
sometimest hought. - In the 55¢ North Island dairy farns
reviewed in the rapert of the Dairy Industry Comm ssion
there were 2. 61 working horses per farm, I ncidental l'y
there were morzhorses per farm and fewer acres of farm per
horse in the districts in which least arable ecrop.ing was
done, In the daifferent subdivisions Of the Auskland Innd

District there was 1 horse to each 38 'to 43 acres; in
Taranaki there was 1 horse to each 50 acres; over all the
farms there was 1 horse to each 474 acres,. Against this

position is to be set the fact that i n the Auckland Land
Digtrict 1 acre of arable ecrop was grown to every 11

dairy cows, whereas-in Taranaki there was 1 acre of arable
crop to every 9 cows.

. The average capital value of the impiements per
farm is enlightening. It did not differ naterially from
district to district, It amounted to £157 per. farm
This value seens sufficient to neet the needs of the
relatively nodest arable cropping progranme desirable for
herds of 50 to 70 oos.

) It would seem then, that in respect. to horses,
&and implements, arable cropping generally:presents no
substantial difficulties.

The foregoi ng considerations either sifgly or
together do not form a conplete case either for or against
the advigability cf supplementary cropping. In fact
some 0f the “decisive consi derations have not been mentioncd,.

f ~One Of thesé¢ is labour. @ The PoSition summed uwp
is: | f supplementary ¢ropping 'can be done by “the labour
already employed regularly On ‘a fsrm W thout bringing
about neglect-of some other-essential farm task, “thea ‘it
Wi I | prove profitable.to do the supplementary eropping.
But as the anount spent directly on hired labour for crop-
ping increasesthe profit fromthe cropping tends to:
decrease until & %omt-may be reached when "a greateér net’
profit would:be oObtai ned by dispencing with the cropping
even though the crepping itself 1S ‘profitable.,. AS an
instance ONe may cite tWO similar:-Manawatu farms of 60
acreg,  One was wholly i N grags, - On-the other production
wag driven-up 35 t». 40 | b, of fat an acre by cropying.

The returns from the additional butterfat largely were
eaten UP in costs of cropping which necessitated the:
employment of 'an additional adult “farm hand: But  such
cases are not .general. 'Further, and ‘this dig Of groeat
practical importance, they can be obviated usually 'if the
additional labour IS fully and skillfully utilised. In.
the case cited, if:-the pig production potentialities of
the place were exploited to the further extent that the
2dditional. labour allowed,; -then the additional pig returns
would have recouped much' o7 the adaitional labour outlay
and thereby set. the positiecn right.

On the farm wholly 'in -grass one 'man with a smll
amount of help. from his fam |y handled 'sbout 40 cows and
croppifg would haeve nececssitated an additional ‘adults,

While such'a fzyrm IS Of importance as an illustration of
t he- impofrtant bearing of labour coangiderations it seems well
to emphasise th&t it I g not -illustrative of the-general
position. .This may be gleaned from the faet that the
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number of cows generally handl ed per labour unit is
approximetely 21 (Report Dairy Industry Commission) Witk

such a labour-herd relation, time for crqpping normally
is available.

A second factor which determnes the advisability
of supplementary cropping enbraces soil "and weat her con-
ditions wupon which reliZhle and economc Yyields depend.,
One illustration of thi~is the sendy Wellington~Wost
Goagt belt; One c&npos bul ‘approve of the practice of
sonme farmers of this belt who employ lucerne for summer
and subterranean clover for winter ‘as substitutes'-for
arable cropping and this wth considerable success. -

Anot her inportant illustretion ig provided in -parts of"
North Auckland where there is a combinatian of - heavy soils
gnd sbundant rainfall which militate againet constant
gucceas with arable crops.

A third important factor determining the
adV|sab|I|ty of arable cropping is the weed position, e.g.,
Californian thistle, may be "the deciding factor,

¥uch =~f what has been said up to this stage has
referred to deirying. Dairying certainlypresents the

stronger case for special arable cropping - this because

da|ry| ng is faced not only wth, a cri%ical winter-early-
spring period as i S shcep- farmmg, but also With a
oritical | at e summer period during which the sheep farner
obtains much relief by di sposal of say fat |anbs.

Hie A 0L Bugiithe ‘ultimate success of" much sheep farmiag,
agof’ dalrylng, ig- founded upohn- ~the’ milk gupply-&nd thig-
being so, the feed requirements  in’gheépiralsing parallel
in essential-features, those of dairying;. the control of
parasites of sheep aters as ‘an additional factor of
considerable ‘moment, - Hende in practice:a cloge- a88001dt1Cﬂ
betweon spccial ‘arable cropping and: unlform succuss 1a
sheep rais1ng 1s often to be found.;~ s SRR :

M [L‘o sum up

SF

e

vooH T “fflolent feedl ng _means” economlcal ﬁrmductloﬂ
&' g., W1thout improviag the guality or . 1nor9331ng the size
of many herds® production could be i ncreased 25 to 50 per
cent merely b,v better feedlng, ST .

noyr o 2 ‘When feedinc is effici ent the fu@d dl rectly
aval I abI e from grasslond diverges greatly during spzcific .
perIOdS fFom the feed—requiruments during those perlods.

4 meagure of ; %he gap betwoen feed suoply and
feed requlr aments 1S provlded in the foI lowng fapie: -

‘ ~ T(1) under geed utlllsatlon from 68. to- 77,5
the year‘s gragsland- productlon takes place dur1n6 0
ty'January - inclusive; 22.5 to 52 per oent durlng
remalnder of thu year. S ;

gﬂ”*ﬁﬂ' (11) 59 5 per oent of tha feed requ1fbmen+v of
a good herd efficiently fed arise in the October-~January
perlod and 60 5 per ount 1n the remaiﬂder of the yoare

» “L; 5. Normally ﬁopdresslng, excludlng nlurogonnu~
togdre331ng, tends to, ake the gap Wlder 1nsteae of '
narrower.,f~ R

e

e Simllarly, improvement of swards tends to en~
1arge tho gap.3 : e
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5. Ensil age alone i s far f¥fom an ideal maans

.of renedying the position,

6. The introduction of gpecial purpose pastures,
and of nitrogenous topdressing at tines nay-be
advantageous.

" 7, Suitable special cropping, as a rule, ’
suppl emented by ensilage and haynmaking serve weil to
bridge the gap.

~ A clear understanding of the role of supplement-
ary Crops -involves realising

(a) special crops are a Way to pasture inprovement, and
~ hence their whole c¢ost is not attachable to the crops
~ themsel ves.

:(b) pasture-inprovement intensifies the need for special
~ provision of feed.

(o) extension of special cropping would facilitate the

fuller expl oitation of pig-keeping and the successful
raising of replacenment stock.

(a) as a rule suppl enentary croppi ng wouldnot cail for
substantial outlay on implements Or wor ki ng horses,

3

(e} as a rule the iabour regularly employed i s sufficient.

The facts asrevi ewed provide a definite

indication of profitable scope for expansion of special’

arabl e cropping t0 supplement grassland in districts af
good rainfall. i
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