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NEW ZEALAND:GRASSLAND ASSOCIATION.

TECHNIQUE OF TOPDRESSING EXPERIMENTS ,

P.S. Syme, Dept. of Agriculture, Warkworth.

Perhaps the most important development in New
Zealand Agriculture during the last quarter of a century has
been the spectacular increase in pastoral products, Rapi d
as advancement in this direction has been, it i s claimed that
the set limit of production for New Zealand’'s grass lands is
not yet even in sight, and the potential value of grass as a

crop is so far only dimly appreciated.

Just how far this increase in production has been
due to a growing appreciation of the value of artificial
fertilisers, and how much is due to other factors such as
iImproved seeds and better management, it would be hard to say;
but this much is certain, any future increase in production
must be closely associated with the use of ever increasing
guantities of artificial fertilisers, The agricultural
history of New Zealand is relatively a short one, and ‘its
pioneers found a virgin land,, rich with the accumulatzd plant
food of centuries. Under the drain of a heavy export trade
in milk products, meat and wool, the natural food reserves
are being quickly expended. Even if production is ‘to be
maintained onlv at the present level, the national bill for
fertilisers must certainly be increased.

This increasing burden can be very materially lessen
-ed by an improved knowledge of the behaviour of the different
fertilisers under varying conditions of soil and climate;
and when it is realissd that by improving the efficicncy of a
farmer' s topdressing by even 10%, the total production of the
topdressing area is increased by a like figure, it is evident
that the experimentalist can give help of real financial value.
The fact that observations suggest scope for improvement iar

in excess of 10% on many iarms, Serves to emphasise the value
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of intensified effort toward still further improvemcnt of
experimental  technique, If the experimenter is to educate the
farmer in the proper use of fertilisers, he too must continue
to add {0 his knowledge, and must strive to attain a still
higher standard of cxactitudo in the assessing of manurial
responses.

Under the searching probe of modern gcicncs,
additions aro being made to the known list of possible soil
deficiencies. Cobalt and boron have recently been shown to
play an unsuspected part in the gconomy of the plant, and it
is probable that ather elements essential for the full and
healthy development of plants and grazing livestock may Yyet
be added to the list.

Whatever the future may have’ in store however, the
role of the Instructor is at present mainly confined to the
assessing and measuring of.crop responses to added phosphates,
lime, potash and nitrogen.

Contrary to the widespread belief of many oi the
farming community, the chemist can in the meantime promise
little further help in the detecting of soil deficiencies.
An application of 1 cwt.. of superphosphate per acre will
increase the phosphatic content by an infinitesimal percentage
which only a plant is capable of detecting, In actual practice
it has been found that the most reliable guide to the require-
ments Of any particular soil is provided by a carefully
organised field trial.

The farmer has in the past received much help from
the chemist and now another valuable ally has appeared in the
pedologist with whose co-operation the layins down of trials
and the charting of responses can now be »nlaced on an organ-
ised and scientific basis which should lead to a better
understanding of results obtained ,and which offers some
prospects of ultimately finalising manurial experiments on

the recognised soil types.
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Types of manurial experiment: Two distinct methods of

experimenting have been adopted as standard practice for

New Zealand conditions. =

(a) Alternate mowing and grazing experiments.

(b) L.P.K, Trials.

Although both these methods of investigation have
yielded much excellent and valuable information, experience
has shown that both have certain defects which greatly detract
from their value.

Mowing and Grazing Experiments: In experiments of this type

two duplicate enclosures are manured to provide a number of
replications 0f gach of the treatments under investigution.
The herbage from these trcatments is mown and weighed period-
ically, the swards being kept in good condition by alternately
grazing them with sheep.

In general) the results obtained from such experi-
ments can be said to be highly conservative, and they are
commonly in no way comparable with those obtained in normal
farm practice-, Such a trial carried out on the Ruakura Farm
showed percentage incrcases over “no manure” as follows:

Lime 11%; Super 5%; super plus lime 15%; Phosphate plus potash
5%; phosphate plus potash plus lime 17%, Yet the results on
a field scale on a similar soil type are clearly visible for
superphosphate alone.

It seems probable that the explanation o* such
comparatively small manurial responses 1ies in the fact that
fertility is constantly being transferred by sheep from the
manured to the unmanured areas, with the result that the "no
manure” plots merely lag slightly behind the manurcd plots.
That the effect of the transferring of herbage is very pronounc-
e¢d, and swift in action, is shown by a trial at prescnt in
progress at Ruakura. In this, two area A and B are mown.

periodically, the clippings from A bcing returned and those

from B being rejected. Within a few months of the first mawing
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plot A was noticeably supcrior to plot B, the¢ difference
amounting to about 25 par, cent. in production.

It mey be montioned that this exporiment hos now
been continued since October in which period the plots have
been periodically mown and no recourse has been made to stock
grazing, Contrary to traditional belief) the sward of A has
not deteriorated under the constant mowing and now compares
favourably with that in an adjoining enclosure which has been
periodically grazed by sheep without mowing. It has also
been noted that the returned hesrbage quickly decays and the
guantity collected by the machine at the next mowing is insig
nif i cant. Considering that the employment of grazing stock
makes mowing experiments expensive and difficult to conduct in
practice, besides introducing additional eomplexities in the
interpretation of results, skillful advocacy is required to
justify the continued rstention of this system.

In view of the importance of transferréd fortility
as affecting the reliability of small scale plot experiments,
a somewhat elaborate and com»rchensive experiment has recently
been evolved and is now in progress at Ruakura. In this,

a system of “single-treatment” paddocks surrounds an enclos-
ure -containing all the treatments laid out in a serics of plots,
It is hoped that this will snablc the extent of tronsference

of fertility to be accurately msasured so that its importonce
can be properly assessed for future guidance and for the better
interpretation of past experimental work.

Ordinary L.P.K. Trials: Whereas the type of trail outlined

above can only be used in restricted areas because of thc labomr
and equipment entailed in their operation, the L.P.K.
observational trial is idcclly suited for goneral field work
under a very wide range of conditions. The general layout,
which has been standardised, comprises a serics of 10 plots
each 25 links by 20 links, and affords comparisons of phosphate
plus potash alone, and, In combination,and with and without

lime. A control strip 20 links wide, surrounds’ the plots
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to facilitate comwsrisons with "No mamrs"

In the system of jpointin:
are awarded by veqvel OUssrvation to inlicate the differcences

of the treated plots from "No manure.”

No vigible Aiffsrence Trom "NO manurs.,"
Doubtful difforence from "No manure ."
Slight dif ference from “NO manure, "
Palr difference from "o manure”,

Good difference f rom “No manure , "

Very good difference from "No manure
Excellent difference f£rom "No manure.'

g PH O
I E T 20 N B

No specific directions have been laid down and each
observer is free to mark according to his own conception of
what constitutes A"difference from ' No manure’ ", The result
over a wide range of digtriects involving numerous observers
who seldom make personal contact, is a wide disparity in the
gﬁag@e;@;efemaggingwpgaeﬁieed, Wb stgdonﬁ a number of reports
sent in bybdifferent ingtructors showed that some appeared to
attach majb%’&mpor;eﬁéé Yo olover ircrease. some’to colour and
é%ﬁe“fepéﬁéokvpfefeieneeé;ﬁ":: e
‘ '“’Thi%:ieeﬁ'dfﬁﬁnifomiﬁé mey be regarded as a very
serious deféct, in that it at pressent affects the authentizity

of experlmental “epovte and mu~+'g“eatlv re+ard future Progressa

:Mahqrial.t;ial%”ha?e'e?*o‘bed the'flme and energy of

instructorsféiﬁee;the“?eryfearlvjeaysjgﬁ gq;@g;ﬁunal advisory

work, In fhé%hﬁé}iddrétélﬂflrﬂﬁv o,’%fggisﬁ“maﬁ&fef them
needless have be=n ;@1u Govin on eractloally every cultlvated
3011 type in the Do_ n bn;' My ol Jnformatlon has been galned
by 1nd1v1duals buu Lt iét;é“talbv hat bath the amount oF
knowledge “extracted and that aeudeil§j§eedfﬁeaﬁ§hd”médei'”
‘gvailable wou]d have ?63Lﬁ “O1S“5eL1b1J sreater had all”
ebservers used & uniform And “ysfemafibaﬁetﬁod“ef*hékfngﬂ”“‘
“and reco“dlng ﬁﬁeif'obse“‘aTlone,

It maj“ﬁe‘ oe«enued”ua t she onWy hop° of real
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‘Qualltatlvb chdngbs i

'13 a mOWJ.nP trlal where “the' empha81s £
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progress and Of wultimate finality in manurial exnerimental
work lies in the accurate mapping of responses on identified
soil types. This inplies close co-operation with tho pedol-
ogist and a hi gh&y accurate systemof marking all visible re-
actions to gpplicd fertilisers., If needless repetition is to
be avoided, the methods employed throughout the céuntry nust
be uniform s that all experimental results on similar soil
types are gseiontifically ecomparable., |n addition, the system
must be sodesigned that no significant response is in danpey
of Tbeing overlooked.
Sincg cach experiment shoul d b. regarded as one of

a comprshensive and carcfully organised serics, the rosults
shoul d b¢ SO recorded as to show in a simplc formboth the
degrec and the nature 0f the responscs. Notonly is this
desirable from an c¢ducative point of view, it is vitally
{mportait in the sunmarising ‘wnd claseifying oi’tho final”
Fésults.so that information obtaindd oan be readily made -
available” to any officer of the Départmont without the nocessity
bf}his“bigbsfiﬁ%?é Vééﬁ’éﬁbuhf‘offifieﬁé%éh%ﬁ sometimes)’
{naeuraty, and  ofton usbless informationy” U

| “Proporly condudted, an L., K., ‘obsurvational trial
can brcome o very formidible’ comphtitor’of’ the mowing Lxperi-

Wont; It has bobn found thdt changes in the compdsition’ of

the sward may prove o MmoTre sensitive ‘barometor than a' more

ihefé&éé’ih‘bféﬁddtion, and if corrvctly interpreted they may
oftcn bo fééé%du& ﬁééfﬁ%b%idihé‘mﬁréﬂ%i%niiibdﬁf”%gébohécSf3
Subtérrancan clover may ﬁé?éioﬁiy”iﬁ”ﬁ%oéeééibi replocement by
ﬁhiﬁd4ci6véf or Tog, and EodksToot by ryegrass. In = mowing

ﬁfial‘thé&e”éhdhéGS"afé“f@flebﬁé&”ﬁy"dn inercasvd yiwldy in on

L P K friﬁi‘%h@&*ﬁ% f;adlly dbtbctbd by obsurthlon.-

JSWard ars fruqurntly moru buolly

:dbtbotpd by eye than quantltatlve chanfes, and morecver they

Emav be aOuompanled by“only sllght Uroéuctlon changes whlcb

J”neoessarllj quant e
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might wrongly be regarded as of little significance.

It is suggested that in marking a plot, attention
should be paid only to reactions which can be actually seen
and the value of which can be assessed with some degree of
accuracy. It will be found in practice that although much
could be written in reporting on a trial, there are five points
only which really matter, and if these are adequately dealt

with no material response can be overlooked/

The essential points for observation are:

Change in clover content or species.
Change in species other than clover,
Change in vigour of growth.

Change in density,

Indications of preferential grazing by stock.

Although each of these points may serve to indicate.
a response, they are not equally important, and it is
desirable that each should be considered separately and its
relative significance properly assessed. The following is

suggested as a scale of mximum values:-

Change in clover content or species 10
Change in species other than clovers 10
Change in vigour 10
Change in density 5
Indications of preferential grazing 15.

Change__in__Clover content: This may properly be regarded

as a very valuable and reliable indicator of changes in soil,
fertility.  Although clover growth is affected also by manage
ment factors, they may be discounted as the comparison is
made with an adjacent "No manure” plot. It will be found that
clovers are particularly sensitive to any deficiency of lime
phosphate or potash, and the response to either of these
fertilisers is frequently first seen as an increase in clover

content or a change in clover species.
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It should beA note_d that any irhprovement ih the specics of
clover is as |mportant as, an mcrease of clover uand
reganﬂess of whether the result is an |nunevmhent in the
value of the pasture it should be marked up , Every ros-
ponso ) |nd|cates a correspondlng def|C|ency, and the ba5|c
object of thehe><perth1eht is to indicate deficicncics.
Pééﬁ@iéfim§£6§éméhﬁ jt1}thisgsenseis @uite unimportant.

L In view of the |n1portance of clovers as- indicators
of manurial deg flClanlLS trials ars -now being -conducted
at Ruakura on SPFQ?alLY-SOWh phre‘olqver,swar@s,and. it is
poseiﬁle.thetmguch trials may pﬂaylen{impoptant part in

future investigations.

Change in other species.:;;, Although in the main possibly more

tolerant of soil deficiencies than clovers, the grass compen-
ents of thy sward quickly, roflogh any .. change. in, soil ferbility.
Over ,a poriod .of time =W A rige in. the. fertility of a soil
carrying a thjnf rate .pasturg will be‘aqumpanieﬁ by a.,
.corresponding progr-ssive 1ncteasc|n the proportlons of the
‘better grasses prescnt , and it iﬁﬂixcquently-PO&Slblevto
Judge tho fertlllty of . a2, ,§0il1 by tho sward alone.x Similarly,

dny dlscontinulty of. the manurlal programme on &, good pusture

guickly results 1n the lnCTbQSC of SprluS rcspondlng to duS

teendtqg;sealeeqqf i@rt¥llt3t” ﬁuch changes arc, very clearly
~visible,. and viéwe@nes-in@iCQHQTS:er@aQf?@ﬂ;¢¥“mu9h groater
valug than the kmowlodge of any resulting changes in pro-

M duCtion‘ .

ChaAnge in vigour: On inferior pastures this is frecuently

‘4 trensitional -Stage between (1)’ and (2}, "Although an’ =~
‘important faotor its measurement presents some difficulty™”

‘drid ‘15 pest accomplishéd by judeing the increased height' '

and size’of ‘the plantsi” Vigour is. 6fteh~ééééoiéted with -

“golour changes but these are’ ‘at times" Yery: dlfflcult o

"ihtefﬁ}etl‘éndﬁitfié“deubtfulfwhether“they?éhﬁuldmbe~taken

ot PN Vi e .
P R A SR
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into account,

Change in dengisy: This is commonly an important factor

as affecting production. X-ii is sometimes very difficult to
judge however, as it ig often associated with the presence
of certain clovers or of inferior grasses, and may be more
apparent than real. It should be noted that if the increase
in density has been gained purely. by grass at the expense of
clover or vice versa, it has been fully accredited under

(1) and (2), It is because of these difiiculties that this
rather important factor has been assessed at only five marks.

Indications of preferential grazing: In studying the probelm

presented by preferential grazing, it is often exceedingly
hard to distinguish cause from effect, |If a plot contains
particularly succulent feed, it is quickly singled out and
eaten down; at this stage cause and effect are clear. The
plot is now kept short; clovers increase because of this
preferential grazing” and the effect is continued preferential
grazing,

Whether or not mineral content is a contributing
factor is a matter of uncertainty? Analysis of manuring
trials at Ruakura clearly shows <+hat there may be an apprec-
iable increase in the Ca and ?205 contents after these
fertilisers have been applied %o plots?’ provided that the
"No manure” plots show marked deficiencies. Lt is well known
that animals ar¢ very sensitive to body rsguirements, and
experiments have shown that, given facilities, pigs will
balance their own ration, This tendsncy to balancc the diet
may well apply to grazing stock, a belisf which is reinforced
by numerous casss on record in which cows have sufiercd
from a debased appetit.e resulting from a dcf icioncy of
phosphates,

Whatever be the cause , whether lack of minerals
or the condition of the swera, it ig evident that prefsrential
grazing indicates a resnonsc and hence a soil deficiency fte

be taken into account,
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Again,t he fact remains that certain plots may be So eaten
down and damaged as to show to extreme disadvantage, and the
effect of this severs grazing nmay under g¢ertain conditions
result in a pormanengs handicap. If no points are awarded
for preference, a response may be ignored; by giving points
this risk of ponalising is to some extent elimnated.

Just what marks should be allocated under this head-
ing it is difficult to determne, but considering that because
of selective grazing a plot nay be severely narked down in
(2) and (3! and (4), | would suggest a maxinum of 15 marks,
but high nmarks to be awarded under this heading only after very
careful consideration.

It wll be noticed that in the system of pointing
plots outlined, the relative offccts of the fertilisers used
are denoted by figures and witten description is omtted.

In effect, fiva gquestions are set and nmarks arc¢ awar ded accord-
ing to the answers.
In justification it is clained:-

a. Figures express a result nore accurately and morc concisely
than words.

b. A wuniform technique involves a standard basis for marking.
This can only be expressed in figures,

C. The final summary of results. is nore easily prepared from
figures than from witten statenents.

Laying down of trials: A surprisingly high degree of accuracy

can be attained and relatively snall responses can be dctoctcd
by an experienced observer working on systematic |ines.
Mich however depends on the site -selccted for a trial, and nany
trials have failed through being laid down on an unsuitable
swar d.

As has been nentioned, qualitative changes are often
nore apparent than quantitive changes, and this inplies that

the pasture should be a poor one capable of being inproved,

8o that all manured plots may have a chance to respond by

herbag changes in anupward direction. If the sward at the
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commencement of a trial is good, the time lag for deterioration
may be a long one, partly through fertility being transferﬂred
in from the field and partly because there is only the q‘ne
unmanured plot likely to deteriorates It has been notibed
that on mowing and grazing trials, visual changes are often
relatively slight and slow, partly because of the fertiliser
applied in establishing the pasture, and partly because the
mixture sowncommences growth with a full sward of good
grasses and clovers. . The only possible changes are downwards.
‘The i1deal site for an observational trial is a third rate
pasture originally ‘put down with a ‘shotgun’ mixture; fertility
iIs obviously low and capable oif great improvement, and a
sufficient number of species are present to permit of rapid

and easily visible changes in the sward components.

- o E —— - — -
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EXAMPLE OF SUGGESTED SYSTEM OF RECORDING OBSERVATIONS

Field Report on Pasture Topd;'gsging Expt,

Nane of
Addr ess:

Far ner:

Date of \isit: 9/2/38

Remarks on "Ne nmanure":

(B/a/W ratio - 20/40/40).

Experi ment

No.

Date of Laying Down: - 20/8/37

(Jass of pasture: 4.

points, 10 10 10 5 5 20 120
l&%ﬁximum

ange clover  Qher vigour densi stock  Total, Total

: content species ty  preference to date
Super A 8 5 5 2 0 20 30

B 3
Potash A 5 4 4 . 1. 0 14 47
_Super ‘B % § 5 8 < 192 %
6

&

potashB .5 3 3 1 0 12 ' 36
Limte A -3 2 4 2. 0' 11'. 14

2 3 0 9 10

Li me A 8 b b 2 0 23 33

&
snpar A 4 5 g 1 0 13 19
Lime A 8 b 5 2 0 21 66

&
Botash B Q 0 J 0 Q 5
Line & A 9 / 1 8 o 26 7
Potash :
& superB 6 ‘b 5 "1 17 62,
Fi el ds Superintendent's initialsi Dat e:

Signature'
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SYSTEM AT PRESENT IN UST | 70R RECORDING OBSERVATIONS,

Progress report on pasture topdressing expt.

Bame of farmer: Date: Expt. No, 16/
Address: Dat e of Inspection: 14/1/38

1. General condition of maddogk: Grazed by dairy cows,rucent

showers have freshened up growh espscially paspalum growt h
|-2".

2, Species on "No manure" plot etc.,; Dom, Paspalum, S,D.

cockgfoot, nmuch lotushispidus, Tarweed and m»c)ss.;2 Classipoor.

3, O‘}u.ts’; anding feature of exper;menti

&. Special points:

EFFECT OF LIME AND FERTILIZERS.
Dfference from "No nmanure.” and renmarks on nature
Tr eat ment . of differences.B - - .

Super 1% dJight increase clover, 2, Mre narked than in A
growth and density

Potash 1% Increase-in clover vigour % Only slight imprevements
and density

sup plus 2 Increase clover growh & 2 As in A
pot ash density
Li me 2 Snlar to super plus pot. 1 Mt as nmarked as in A

more cl over than sup.alone

Line plus 2 Sm to sup. alone 1z Smlar to super alone.
super

Line plus 2 Snilar to line alone 1% Smlar to line alone.
. potash

Lime plus 3 Increasc in clover, vigour 23 Nt quite as narked
sup.plus and density as in A
0%,

Appr oxi mat e datc of next report.

Fislds Superintendent's initials: Si gnature of Instructor
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EB  Levy:

M. Syme has opened up a very controversial
hardy  annual . | view very largely the technique of
&asture work as a grow ng child and contributions such as

. Syme's are-very valuable in adding to the stature

of that work. In regard to this discussion which we'

wll throw open, you wll bear in nind that M. Smallfield's
paper dealing wth experinental technique also cones up

for general discussion in regard to this matter. If |
my voice any opinion just on these papers and if | had
any criticism to offer it would be along the lines of that
transference of fertility by stock and as far as | can see

the L.P.,K., trials we have conducted and to some extent the
mwng and grazing trials give transference of fertility
by stock. In any topdressing experiments there are two
types of responses, one is what we call pripary response

ich is generally clover response due to the " application
of  phosphate, then there is a secondary response due to

the animal eating the clover and depositing its nitrogen

on the sward, the effect-of which is grass growh rather

than clover growth. In L.P,K. trials on third class

and not on high fertility country | feel that we regard

clover domnance as the mgjor of our responses. It Wll

neasure that primary response all right but in not having
a grass associate wth that clover we wll Zlooseonly the

secondary response of the stock transference of fertility
which to ny mnd, is the accunulated effect of topdressing
and very largely the inportant effect of topdressing.

Jd.W. Woodcock:

| would like to congratulate M. syme and
Mr. smallfield for their contribution to the subject,
particularly because | am interested naturally in both
these. papers and both M. gsyme and M. Smallfield have
shown some of the difficulties which grassland workers
are generally called upon to face in trying to assess
responses on pasture. Mw our work so far has net wth a
great deal of criticism by certain people - people who
maintain that we should measure response not by neans of
herbage production but by neans of stock, that is to s=y
we should take into consideration the actual quality of
herbagﬂe}ai as well as the quantity of herbage produced. As
M. IIfield pointed out vyesterday there is really

need for experiments in which the |livestock products are
the final criteria of production, but as he also pointed
out those kinds of experinents can only be conducted on
State Farns or Agricultural colleges, such as Lincoln and
Massey Col | eges. If some of you realise what is involved
in each of these trials you wll also realise that such
trials would be inpossible in the wde spread nanner as
wth these 1.p.X. trials, and | would like to emphasise that
these ©.P.X. trials have one purpose in view and that is
to find the nmajor soil deficiencies throughout the Dom nion.
W are not particularly concerned wth slight differences
but we are out to find mgjor differences. We have found
that there are major fertiliser responses by meamns of those
L.P.K.plots.  we have, for instance, a strip of country
round waihi wWhi ch responds to potash, the whol e oCanter-
bury responds t 0 |ime and wWestland respondstolinp. e
have found that certain areas in the Manawatu respond to

otash and so on throughout the whole Dom nion. | would

FI ke to conpliment both ‘these speakers on the papers they

have  given.
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H.E., Annett:

| am naturally interested in this subject,
first | would like to congratulate ¥r. Syme because he has
put in a great deal of thought into that paper, and it is
almost unfair to meke a few casual observations just now.
M. Wodcock put the case pretty well and [ooking through
this paper and ¥r. Syme's ideas of L.P.X. plots | think
that one has expected too much of the powecrs of observation

of the average man you have to observe the plots, There
is not one man in a thousand who' can use the scale.

You obviously get transference of fertility. There is one
observation of clover and M. Levy wll possibly put ne
right there. | have sown down No., 1 white clover and
experience of it is that wunless it receives really good
treatment, until you get highly fertile conditions,, it wll
not maintain its qualities. It would seem that white
clover increases the fertility on +hose particular pastures.
You have got to have very high fertility conditions. When

fertility of these pastures was brought up to a high degree
you can see nost magnificent white clover,

R MeGillivray:
| have been very interested, M. Chairman, in

M. Syme's paper. | do noct wish to take up nuch time but
on page 2 he makes reference there to fgoil deficiencies®.
Now | think | do not know actually what is known about

soil deficiency affectin? the results of experiments but
| believe that soil deficiencies glter the results of

experinents tremendousl y: In the Zshburton country we have
got a very ‘'definite soil mep for that country and on |ooking

‘up -those different soil tyoes there appears to be a certain

place with certain deficiencies, and yet you cannot get
some results of experiments laid down on that same soil,
You might go for 10 mles on the one type of soil but you
do not get the same results from definite experinents laid
down on that type of soil, The question of boron deficiency
is, | think, quite well Xxnown. On the West Coast of the
South Island the effect of the apwlication of boron
certainly controls brown heart in swedes and turnips, also it
has the effect of increasing the value of the fertilisers,
We had for a 'time ashes contsolliing brown hear-i; quite
effectively but how it has ZIost its effect. More, further
work requires to be done 1 think ir co-nnection wth this
matter on the control of Pbrown heart, - this is aglmost 100
per cent, on the wWest Coast - and in the fact that the
remedying of these soil deficiencies 3. th¥s increasing
the efficiency of the fertiliser.

J.M., Smith:

With reference to the necessity of grazing
triels. There are three types of trials outlined by
M. Smllfield this -morning, the grazing trials ;, the mowing

and grazing trials and I,2,K., observational trials. | have
always been a believer in obsurvational trials but ny
faith has been shaken in the last iew years. Mr. Woodcock

mentioned that they were planned for gz certain reason =~
to get mgjor responses = bhut what is the position *where you
do not get mjor responses? TIa other pap ers enphasis has
been made on tine necessity for furthering our topdressing

programme. We topdress oy certab.r purposes, to increase
production and | feel that +the only way %o register the
results of that work is to register: In production figures,
In a district Wwth imporeriched Soil you get major responses
here. Tt indicates O the farmer that topdressing gives

a response and it is payable. In +the South responses are

very small and YOU cannot see them at tines. There is a
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farm in the South where the farner is using superBhosphate
and he is increasing his production and yet our L.P.K
lots on his property show no'response at all. The
nstructor and the farmer know that nmanuring is paying.

GH Hol f or d:

M. Smth has indicated that these plots

are likely to plot against the farner. At one tinme we
had L.p.K,;N, plots, nomthe 'xy' has been dropped. That
brings up this question of wusing clover alone, after all
clover is an essential plant. | ask Mr. Swmllfield how
he is going to get over marking the species, giving 10 to
clover-s and 10 to grasses. He has valued the grasses

the sanme as the clovers, How do you reconcile these

two facts? | would like to quote froma paper which I

have recently received on work in Germany It has been
found that by taking cuts even when grazing is similated
by frequent cutting and subsequent rolling no reliable

picture can be obtained of the actual performance of

the pasture. The only nethod of making a correct judgment
of a pasture and a special form of nanagement is one which
enploys the grazing aninal". | do, however, think that

manurial response trials have been of value and also |
think they may be continued, perhaps extended but is it
possible to « these animal grazing trials which nay be

of greater value? we know that the animal plays an
enormous  factor in altering the sward. | think it has
been shown that it is possible to neasure degrees of
difference but not the anount of difference -and there

are special institutions where you can do these grazing
trials and get that factor defined. What are you going to
do about standardising the observer?

M. Mazengarb: . .
| enjoyed M. Synds paper particularly mch
and | also feel that the words of the last few speakers

have been on very definite Iines. My experience has been
that as M. Smth knows. (ne  sees t%e cash results and the
carrying of additional stock where these L.P.K trials have
shown any response, After all it is not the acid test and
| think nore concentration could be placed on the grazing
trials. It is difficut to tell by observation Just what
that particular grazing plot is doing. It is the cash
results that the farner is definitely interested in. |

feel sure that the Department is on definite Iines.

R.B, Tennent: _ _

It seens to ne that the discussion and argunent
as to the value of L.P.K.'s V. grazing manurial plots
| want to say right here everybody nust immediately realisec
that any neasurenent by the grazing animal is superior to
eye neasurement, | would not 1like at this Conference to
give the inpression that L. P.K plots are of no value |
want to say L.P.K plots undoubtedly prove wonderful value
to  the instructional service of the Department in giving
advice to farners. These L.EK plots have segregated the
major differences in nmanurial responses and that is all they
are intended to do. A'so we have not reached the ideal
experinental work, but they have in a snall V\ay contri buted
to the information of the instructors and the farmng
community very valuable naterial. Mr. Hol ford quot ed
from a German bulletin but he did not quote all - #A few
experiments cannot however give sufficient reliabl e answers
t0 guestions such as nmanuri ngg_iqecause it is neccessary to
study Such questions on a sufficient number of farms in
varying conditions of soil, climte etc,” - that is the whole
crux O 1,,p.K. plots because by their nere SIprlICItP/ e
were able to put them on 600 - 700 farns in New Zealand.
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We Alexander :

On page 2 he states '"contrary to the widespread
belief of many of the farming community, the chemist can in
the meantime promise little further help in detecting of soil
deficiencies, " I wonder whether <hat 1S quite correct. Is
not the chemist not capable of destecting deficiencies? I
think the statement condemning the chemist is a little far
reaching. If soil analyses means anything at all it should
be able to assist in the detection of these outstanding
deficiencies and possibly make the L,P,X. trials of a good
deal more information than they are at present,

ReE.R, Grimmett:

I-think that the Soil Chemist car answer that
guestion, There are major deficicncicse Soil analyses does
show major deficiencies in lime, phosphate, potash. You g0
to those areas and analyses show reasonable content of those
elements and yet in actual practice you find very great
differences in response, In secent years the position has
been rather changed largely tirough the realisation particu-
larly with regard to phosphate and potash. 1 would like %o
mention that Dr, Davies who hag recently returned from the
Soil Experimental Station in agberdesn has recently been
carrying out some co-operative work wi th Mr, Woodcock InN
the lanawatu district on about 20 1.2,K. plots there to see
how far the results of soil analyses for availgble nutrients
would go with the points given by the Fields Instructors, So
far the analyses have been of zoils from the ‘“no manure®
plots. and they have used. thres different methods the old citric
acid method, There is a much move rapid methucd with acetic
extractor that gives just about the seme resylts as the citric
acid method, There is another method using & gsoiuvtion that
can be combined with a method. of zcasuring goil fizeiion,

I think it is found that in every- 16 ou% of 20 the intep-
pretation is similar to acival pointing. Acoordingly thae
main deficiency is shown in the zralyses and you get similar
results in 16 out of' 20 cases. Tt memaing - thole seen
how Far the pasture analyses will need t0 go, bus that part
of the work. is going to be publisite & In the forzthcoming
Journal of Science, Altnough we evhvicusly cannot g2ive you
as good a result as animal trials it mey hs g useful adjuncte.
It is a very rapid method end very simpie 3.8 you can prun off
100 analyses in a few wecks.

Pe Se Sstm?: _

Gentlemen. firgt of all with ragard to the
degree of accuracy which can bve oviained with L.P.K. plots,
I would like to suggest that the. czgree of accuracy is
very much higher than we would svonuae, Do Anpett .
suggests that a number of experienced farmers judging standing
crops showed an accuracy of two 1o twelve and half per cunt
I should say they are doing quite well at that but prohably
they were basing their sysiem on guantity of preducticn, T
am perfectly certain if they based +their system on changes
of sward composit ion they wouyld g2t much c¢lcser than that.
You would sa?; there is NO result there. Closer examinatvion
might show that bad grasses were bsing replaced by ‘better
grasses and poor clovers being reoleced by better ¢lovers
and that is one of the main objeciions toWe lghing experimentsa
I think in connection with the degrce of accuracy and the '
standardization of observation both of ihisse can be greatly

improved.  Practice does make ons detec % differences much
more readily. The other peint raiseld - Lthe use of stock

L%

in grazing of new trials ~ I would likz to say that It sounds
ideal on paper, I myself did tuink thet siock rewresented

the ideal method of finding tie value of the fewsiiliser, |
am not so sure of that ncw. I bad two years experience

in trying to arrange a sheep grazing trial on a pasture,
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There was nothing that we left undone. A the end of the
first year we could give no results, and at the end of thc

second year we could still give no results. That
experinent was very difficult to carry out. A sinlar
trial was carried out at Ruakura. In ny opinion the
only thing that you can ask from a L.P.K. trial is a
response. Whatever amount you get of response you have
definitely got a soil deficiency. In ny opinion all that
you put down L,P.,K. plots is to find out what is the
deficiency in that area or vyour soil, What ever the

response im, that response nust indicate the deficiency.
The question wth regard to the degree of accuracy in
chemcal analyses r. Grimmett, | think, has answered

very well. There is a question | would like to ask

M. Grimmett, supposing we had two plots, just average
farm land, one receives a dressing of lewt. super and the
other receives no manure. Qould he say, a week after
take a sanple of that soil, tell us or find any difference
in analysis as the rcsult of that I cwt. superphosphate?

R.E.R, Grimmett: _

_ . [t would depend on circunstances. You could
just possibly pick it. T would not like to say you could
not detect the difference from lewt. super-phosphate.

P.w. Smallfield: . _ .
There are quite a number of questions regarding
my advocacy of clover as a nmeasure of fertiliscr response.

In ny paper | definitely indicated that | did not mean at

all that the clover recsponses were the whole story of
pasture production. |~ sinply stated that they were a

very inportant part of the responses and that an accurate
measure of their production would help us considerably In

our investigation of soil deficiencies, | belicve that the
L.P.K plots have served a very useful purpose indeed and
still wll, in defining major deficiencies 1n the soil,

| also believe that |ivestock experiments are nscessary
but before livestock experinents are necessary we have got
to find out nore about the deficiencies and " reduce the
question that we ask the livestock to tell wus, to not nore
than two treatments.  we cannot have a great number

of treatments in a livestock experinent. The mowing
trials were originally-discountenanced because the swards
became clovery and to got over the clovery condition
livestock was brou?ht in,. M opinion s that the stock
and transference of fertility "has spoilt these nowng
and grazing trials. ’

Li vest ock experiments Wi ll have to be rcduced
toafewtreatments if they are to be sugeessful. Prelimnary
work will have to be carried out; if we want to findg thc
effect of potash topdressing we Wll have to bg sure we arc
using the correct formof phosphate and the nccessary
anmount  of line. | f on a soil superphosphate and slag is
better than supcrphosphate and linme in white clover growth,
and slag and potash and line is better than slag and ™ |ine,
then a clover 'and mowi ng cxpcriment W || give the necessary

prelimpary data to plan a grazing trial which coule be nade

a straight-out +test between slag and lino and slag, potash
and [ino.

Al sO the cl over nbw ng cxperiments Woul d belp
the Chemist; he wants actual weights of differences; ha
finds it very difficult when we present him with words which
merely indicate that superphosphatc and lime is slightly
better  than  superphosphat e.



