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Before disoussing- the real subject ma.tter- cf this. paper

I  shculd  l ike  to  draw’ycur  attenticn  to  one  essent ia l  d i f ference

b e’tween the mad  ori. ty of,.-our 16annu-a11’  crcps and pastures and’ the
” I.

in f  Luence  c f  thi&&,  ,difference  on the  results  c f  exper.iments  which

: may ..b,e  oonducted c;n them. Generally speaking,-the effect of any

treatment applied tc an annual crcp  is determ-ined  by measurement .of

the  crop  at  matur i ty  and any  benef i c ia l  or  adverse  e f fect  o f  ,a treat-

ment  during the  per iod  o f  growth o f  the  crop  is  l ike ly  to  be  re f lected .

in  the  yie.d  .when  the  crop  .is  harvested  or  fed  tc BtoGk  as  thee  case

may be. ; The producticn frcm.pasture  on the other hand is
,;#“’

r epresented  by  ,a +3uccessicn  cf. “crops II’  thrcughout  the  year  or  over

a  pericd  o f  years , the numbe.r  of crops depending upon.%he  method of

utilisaticn  adopted. The treatment of cne crop may have a profcund

influence cn succeeding .ones. Consequently ,any  system of actual.

measurement of the productive capacity of pastures as influenced by

varicus  treatments shculd be so designed as to permit the reccrding

cf  the  product icn  f rom each crcp  in  the  successicn. ‘Even thcugh

this  i s  done  the  interpretaticn  o f  the  resu‘lts  is  net always easy

because  the  v a l u e  of  each pasture  crop  wi l l  depend very  mater ia l ly

on the  extent  tc  which  i t  i s  needed cr  can be  ccnserved  at  the  t ime

w h e n  i t  i s  a v a i l a b l e .

Yurther,  in the case cf.-most experiments cn annual crcps

there  i s  nc  great  d i f f i cu l ty  in  mea-suring the  whcle  c f  the  ul t imate

ef fect  o f  treatments  in  the  mature  c.rcp  but  with pastures  the  matter

is  net  S C  easy  especiaLl,y  where  stock are  the  instruments  o f

measurement. Fluctuaticns  inprcduoticn  o f  s u c c e s s i v e  c r o p s  o f  a

grazed pasture may be very considerable and in crder  to ensure
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utili,sat’icn  at an appropriate stage of grcwth bcnsiderable mani,puL2t-- ,.
;

i cn  o f  stock.is  necessary . Obvicusly any exper.iment  which. dces net

measure the whcle .cf the prcducticn  resulting, from treatmentsknder

ccmparisoh  i s  SubJeQt’t’o  errcr  a s ,  althcugh  ltNc  differeaces’l  mayjbe tj;ti

reccrded  result,. quite Qcnsiderable-differences  in the un’ccnsumed

and unmeasured exc.ess  may ‘be present,.

The:questicn  of grazing- trials was very ably discussed in

a paper read by :Flay* at  the  Last  ccnference  c f  this  .asscQiaticn.
t

What is designated by  Play  “The JLalf-fieid  triai”  hai  many sericus j
!

L imitat ions  but  for  certa in  compariscns  of  treatments  can be.. I

extremely useful. Where  d i f ferences  in  the  product ive  capacities

c f  t reatments  are  l ike ly  to  be  Large  in  relaticn  tc  the  errors

asscciated with them, such tr ia ls  tiy  be  suf f i c ient ly  accurate  to

warrant  their  adcpticn  in  preference  tc  more  elabcrate  tr ia ls  and

are  quite  wel l  suited  cn a standardi,sed  basis  for  the  ccmpari’s,on  of

treatments in a number cf places cn farmer’s cwn farms. This type

c f  exper iment  has  been appl ied  recent ly  tc  a  determinaticn  c f  the

,reLative  merits  c f  Cert i f ied  Ryegrass  and representat ive  types  o f

Ncn -cert i f ied  Ryegrass  in  6  p laces  in  Canterbury . During  the  f i rst

tltjo years  d i f ferences  in  carry ing  capac i ty  in  favcur  o f  the  pastures

sown with Certified seed have ranged frcm  8 tc 93% with an average

of 34%. Trials such as these meet with the requirements already

stated  o f  provid ing  d i f ferences  which  are  Large  in  relati.cn  to  the

errcrs  asscciated with them.J/  Obvicus ly  the  most  des irable  type  cf

<,/

grazing trial is one in which accurate measurements are cbtained  of

the  producticn  in  terms of  marketable  products ,  mi lk ,  m e a t  and wccl .

Ccntrary  to  the  opinicns  cf  these  who c la im that  such tr ia ls  are

eas i ly .  ccnducted, I  am def ini te ly  o f  the  cpinicn ,  a f ter  somewhat

Limited experience, that such is not the case. Variaticns  i n  scil

and stock intrcduce  considerable errors and the vagaries of weather

ccnditions  resul t ing  in  fluctuaticns  in  prcduct icq  and reccveries  cf

grcwth in  re lat icn  tc  the  t ime and sever i ty  o f  defcliaticn  of  the

R A. H. Flay, Canterbury Agricultural College, Linccln. 1’  The

Hal f -Fie ld  Uethcd  cf  Grass tiIanuria1  Trials . ”
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pasture all contribute tc making such, trials by nc means easy as a.

,means  o f  acquir ing  exact  ‘ in fcrmat icn  and val id  resul ts . The ccns  l:lnt

attenticn  which has to be’given to the movement cf  stock and the

.re’c.crding  c f  re levant  data  l imits  such tr ia ls  to  spec ia l ly  supervised

areas  and this  in  turn l imits  the ir  applicaticn  to  the ’  scluticn  of ’

6ertain:.  s p e c i f i c  t y p e s  c f  prcblems, I  shal l  d iscuss  this,pcint  more

f u,lly  later.

“Haying”  t r ia ls  have  been used  extens ive ly  in  the  past  f cr

ccmparing  different. grassland treatments. Most commonly these have

entai,led  t h e  c u t t i n g  c f  the herbage  a t  a  s t a g e  ccnsidered  i d e a l  f c r

hay making and the weighing of it ascut.  ’ Results have been

expressed .i.n terms 6f green  herbage  or  i t s  hay  equiva lent . Such

experiments have been’ ccm+r&tively  easy tc carry cut, and althcugki

leaving much to be desired, have served a ‘velj  useful purpcse.  in New

Zealand in  indicat ing  the  e f fec ts  of applicaticns,  o f  fert i l izers  to

grassland. Althcugh  the  resul ts  have  been subject  to  errors  due

c h i e f l y  tc d i f f e r e n c e s -  ,in  s t a g e s  cf. m;zturity  o f  t h e  herbage  c n

different,treatments  a t  t h e  t i m e  o f  c u t t i n g ,  t h e  d i f f e r e n c e s  i n  t h e  :

~najcrity’  o f  cases  have  been suf f i c ient ly  large  tc  render  such errcrs

c f  l i t t l e  c o n s e q u e n c e .

I  cons ider  the  ch ie f  d isadvantages  c f  haying  triafs  tobe ,

a s  fcLl'cws:;-

(1) Genera l ly  .only  one  crop  o f  hay  is  measured  eai=h‘year. This

represents  the  .producticn  from the period when,  as  a  rule ,  tile

rate. cf grass grcwth is at its maximum and under average

ex is t ing  conditicns  extra  growth,  ,at this  t ime, ,  is  o f  less ,

va lue  then  when natural  producticn  is  lcwer.

(2) The measurement of prcducticn  during’the  pericd  cf rapid

grcwth  gives nc infcrmaticn regarding performance at other

seasons of the year. A  treatment  such  as  a  fer t i l i zer ,  a

seeds mixture or a strain of a pasture plant may shcw quite

an apprec iable  d i f ference  f rom ancther  treatment  at  cne  se3scyi

o f  the  year  but  nc  apprec iable  d i f ference  - or  a  d i f ference  in

the  opposi te  d irect ion  - at some other seascn.
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(3) Haying of the same pasture each year for a number cf years

. is  net  general  pract i ce  and  i f  carr ied  cut - in  an exper iment ,

resul ts  may not  be  indicat ive  o f  these  cbtained  under  average

ccnditicns where haying of permanent pastures alternatesmore

cr  less  with  grazing  thrcughcut  a  ccmplete  year  or  mere.

Bt  the  present  stage  o f  develctiment  in  grass land kncwled$;e’

in New Zealand I can see nc particular value in haying trials for the
~,’ ’

cc’mparison cf treatments such as these already enunera’ted. In  th is

ccnnect icn ,  hcwever, I  wculd  make an excepticn  of  crcps  c f  pasture

plants  o f  very  shcrt  duraticn  which may be  sewn  spec i f i ca l ly  f cr  the

prcduct i cn  o f  hay .

I  th ink  mcst  c f  ycu  are  fami l iar  with  the  technique  for

the measurement of grassland prcducticn which has been applied and

develcped  d u r i n g  t h e  l a s t  5 y e a r s  a t  t h e  M a r t e n  E x p e r i m e n t a l  Farm.

I  have  descr ibed  th is  technique  in  var i cus  publicaticns  R  and re fer

tc i t  as  the  “Alternate  mewing  and  graz ing  technique . ”

Frcm  pcint  o f  v iew c f  determining the  y ie lds  frcm  var i cus

fertili’ier  treatments , seeds mixtures and strains cf pasture plants,

at  a l l  seascns  o f  the  year  and under  ccndi t i cns  ccmparable  with these

cf  ‘rctaticnal  g r a z i n g , I feel JUStlfied  in saying that this techni;,ue

i s  h i g h l y  satisfactcry  f c r  applicaticn  t c  a  let  cf p r c b l e m s  affectLn,:

cur medium or better class grasslands. I t  i s  net  p e r f e c t  - n c

technique  yet  devised  is  per fect - ncr  dc  I  th ink i t  i s  appl icable  tc
.’

the  scluticn  o f  a l l  cur  grass land prcblems,  but  for  provid ing

infcrmaticn  cn such matters  as  I  wi l l  ,indicate,  i t ’  appeals  to  me as

an accurate and ccmparatively  cheap methcd. Like  care fu l ly  ccnduct-

ed  and mere  ccmprehensive  g raz ing  tria.ls, it has the disadvantage,

t h a t  i t  n e c e s s i t a t e s  a l m o s t  ccnstant  supervisicn  a n d  ccnsequently

must  be  ccnfined  tc  spec ia l  exper imental  areas . .

E  (1 )  Bul let in ,  No. 31 of  the  Department  c f  Sc ient i f i c  8 Industr ia l
Research (Pt .  1 ) .

(2) New Zealand Jcurnal  o f  Agr icul ture ,  August’, 1931.

(3) A  more ,ccmplete  and up tc date desc’ript’icn cf the technique
has been fcrwarded  tc the Imperial Agricultural Bureau

(Herbage  P l a n t s )  a n d  I  a n t i c i p a t e  thdt  t h i s  w i l l  b e  p u b l i s h e d
shcrtly.
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In any field experiment under measurement it is usual fcr

some .definite  impressicns to be gained from observaticn  cf the growill,:

crop and i t  i s  a lways  a  matter  c f  ‘ interest  to  f ind out  hew  the

impressicns measure up against actual results. At times wrong

hpressicns  as  to  the  d irect icn  cf d i f ferences  may result , .  particulariy,

in  the  case  c f  pasture , i f  a  re lat ive ly  ta l l  and  cpen sward is  being

compared with a shcrter  and more dense cne, the  in f luence  o f  density

cn  y ie ld  be ing  very  d i f f i cu l t  t c  gauge . Hcwever, as  a  ru le ,  the  eye
cf measurement

Qrcves  a  very  gccd  instrument /o f  the  d irect icn  o f  d i f ferences  althcl,l;;l;‘i

an estimate cf their magnitude, even fcr an experienced cbserver  whc

has had. ccnsiderable cpycrtunity  cf checking up observaticns  with

measured results,rrizy  be  subject  t c  ccnsiderable  error .

drcviding  pr,eccnceived  ideas  and b ias  resul t ing  frcm  a

desire  f cr  a  part icular  result  dc  net  in f luence  judgment ,  ‘Leye-measure-

merit” can  be  a  va luable  a id  to  invest igat i cn  and  in  fact  p lays  a  very

impsrtant~  part  ,in the general  scheme o f  the grasslan-6  invest igat i cn

wcrk  of the Department cf Agriculture.

What we may term simple%bservaticnal  tria‘lstl  are laid dew

at hundreds  o f  po ints  thrcughcut  the  ccuntry with the cbject of

determining whether  cr net  the  so i l  respcnds  tc  part icular  fert i l izer .

treatments  tc  an cbservable  extent  cr whether  cne  strain o f  grass  cr .

c lover  i s  supericr  tc  ancther  under  the  ex is t ing  ccnditicns.

Experiments  c f  this  k ind ask.such s imple  questicns  as:-

( 1 )  DC  any  c f  these  treatments  a f fect  the  grcwth  c f  pasture?

(2)  Dces  this  treatment  ccmbined  with that  have,a  be-tter  e f fect

than either alone?

( 3 )  D C  stcck  p r e f e r  tne herbage  i n  t h i s  treatme.n.t.  tc t h e  herbage

in that9

(4)  Does  this  strain persist  lcnger  than tnat? an,d  s o  c n .

The  an.sw.ers prcvided  are  net a lways  easy  tc  interpret  but  in

the majcrity.  c f  cases  they  are  fa ir ly  c lear  cut  and may be  representeG

b y  c n e  qf t h e  follcwing:-

(.l-)  Ncne  c f  the  treatments ,  has  inf luenced pr.cduc-ticn  t c  an

cbservab  le extent .

I
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(2). This  treatment  i s  apparent ly  .ineffective  but  when ccmbined

with that  is  markedly  e f fect ive . etc .

Net  in frequent ly  a  part i cu lar  t reatment  may be  cnly  s l ight ly

thcugh  def in i te ly  e f fect ive  and i f  i t  i s  a  treatment  net  practised

normal ly , ,  the  q.uestion  ar ises  as  tc  whether  i ts  use  is  Likely  tc be

paying. On the ether  hand the results are cften  SC  cutstanding as

tc -Leave nc rccm  fcr dcubt  regarding the eccncmic worth cf a

. ..particular  treatment cr treatments. The fact that results may be

indef in i te  in  ‘scme cases  dces nc,t  ccndemn  tr ia ls  o f  this  nature .

Shine  in fcrmat icn , prcviding  i t  is  not .  grcssly  mis leading,  i s  better

‘than  nc  infcrmaticn  at  a l l , and i f  we refrained frcm  dcing  experimenta

b&cause  they  d id  nc . t  ccnfcrm t.o  what  we ocnsidered the ideal ,  I  am
.,.

afraid  VJe  should  net  prcgress  very  rap id ly

I  now prcpose  to  discuss  scme  di f ferent  .prcblems  and  the

relaticnship.  of technique tc them. Ccnsider  f i r s t l y  t h e  t y p e  c f

experiment which aims at the determinaticn  cf the econcmio value cf a

lparticular  f’ertilizer  o r  f e r t i l i z e r s . Naturally precauticns will  be

taken tc reduce  those  ‘errcrs,  which are  inc idental  to  a l l  f ie ld

experiments, to the minimum compatible with reasonableness. This

may, and usually does, invclve  the  adcpticn  of  precauticns  which

make the individual’ experim.ent  scmewhat exacting SC  far as finance

ana  supervisicn  .are. ccncerned. This in turn Limits .the number cf

places  in whicn  such an experiment can be repeated with the result

that the ctinclusicns  which may be drawn  are very limited in the

aeplicaticn, It  i s  pract i ca l ly  impcssible  t c  repeat  exact ly  the

results cf an -experiment. Even twc  exact ly  simi.lar  e’xperiments  in

the  same f ie ld  or  on  the  same farm wi l l  g ive  di.fferent  results ,  net

in  the  .directicn  ;,of  real  d i f ferences ,  but  .in  the ir  magnitude . Such

differences may be negligible but on the other hand they may  be

considerable ,  ac that ,  s tr i c t ly  speaking , the  results~  o f  any  s ing le

f ie ld  exper iment  des igned tc invest igate  the  eccncmic  aspect  o f  scme

part i cular  t reatment  can be  sa id  to  be  true  only  for’the  part icular ,

area  on  wh’ich the tr ial  was ccnducted  in  the  part icular  season cr

seascns. Obvicusly  i t  wculd  be  absurd tc  ins ist  that  this ,  the  most
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s t r i c t  limitaticn, shcu’ld  be  put  cn  the  resul ts  c f  even a  s ingle

experiment, but the example helps me tc lead up to the pcint I wish

to make..

The pcint  is that the results, interpreted in their eccncrnic

sense, cf any ‘single field experiment, nc  matter  hew  careful ly  i t  i s

carr ie d out, su-ffer from the risk. that they may not be sufficiently

representat ive  c f  the  average  even o f  the  part i cu lar  so i l  and c l imat ic

ccnditicns  represented by the site of the experiment.. I  dc  net  wish

tc ccnvey  the  impressicn  that  I  am averse  to  such  irivestigaticns~. On

the  ccntrary  I  be l i eve  them tc.be  most  des irable ,  but  a.s  p lots  within

an experiment are replicated, SC  experiments themselves., of this kind,

shculd  be  rep,licated, I f  this  is  impcssible  then the  results  o f  ,any

single experiment cr of a few experiments shculd be viewed merely as

a  gu ide  tc the  probabi l i ty  c f  a  part i cu lar  t reatment  be ing  paying  cr

ctherwise. In the absence of reliable infcrmaticn on the eccncmic

value  o f  a  pract i ce , farmers must try it fcr themselves and draw

their  own ccnslusicns . I f  a  pract i ce  beccmes  wel l  establ ished - but

‘ these  are  dcubts as  tC  i ts  value  which weuld  rare ly  be  the  case ,

farmers  be ing  suf f i c ient ly  d iscr iminat ing  net  t c  be  led  badly  astray  -

th,e  econcmic  survey methcd  would appear to be the ideal means of

determining i,ts  eccncmic wcrth. The determinaticn  cf the eccncmic

va lue  o f ,  say , certa in  fert i l i zer  treatments  cn  annual  crops ,  i s

comparatively  easily achieved by experiments, because experiments on

annual crcps  are easier tc ccnduct  and can be more widespread and the

r e s u l t s  e a s i e r  o f  interpretaticn: but  nc  crop  i s  so  var iab le  as

“grassl’ ncr  subjected  to  such  vary ing  degrees  o f  e f f i c iency  in  i ts

management. I haveexpressed my views on this subject because cf the

insistent  demand fcr  informaticn  cn  the  eccncmic  value  o f  pract i ces .

a f fect ing  grass land product.ion  withcut  any  rea l  apprec iat ion ,  cn  the

part  c f  these  soli.citing  such infcrmaticn  o f  what  is  involved.

Whi le  d iscuss ing  prcblems  in  relaticn  to  technique ,  I  shculd

l ike to  say a  few wcrds.abcut  what  I  shal l  term:-

A. “PartiCUlM?  exper iments  the  f indings  frcm  which are  l ikely  to  .be

o f  more  cr  less  general  applicaticn.‘i
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3. “Standard  types cf experiments the results cf which are likely

to be of more .or less particular application.11

Scme  examples of A wcuLd be such experiments as:-

(L) A ccmparison.  of a system cf a set rate of stccking  of

pasture with a system of rctaticnal  grazing.

(2) A comparison of strains of Ryegrass cr Clover.

(3) A compariscn  of infrequent .heavy  applicaticns with frequent

light applications cf a particular fertilizer, etc.

The findings frcm investigaticns  such ‘as these wculd be

applicable to practice within the scil and climatic range represented

by the place of the experiment or - and certainly in the case of tht:

first example quc ted - over a wider range cf conditions.

Such problems as these cculd Justifiably be investigated

at a reasonably representative  experimental area and the results

applied tc localities under somewhat similar ccnditicns. T h e  ,third

example is rather different frcm the ethers  (and this apgli,es  tc any

investigaticn  invclving some principle in methcd  and time of

applicaticn  of ,fer ti lizers),, in that ‘its prerequisite would be a scil

markedly respcnsive  to the treatment under trial. It wculd be

useless, fcr instance, investigating the effect of methcds  or times
o f  Phcsphate

cf application/on a soil which did net respcnd  fairly markedly to

phcsphate  applicaticns.

The technique of measurement adcpted  in any investigaticnL5

such as those qucted wculd depend on the prcblem:

number  (1) is obvicusly a stock grazing experiment.

Number (2) cculd  be suitably investigated under the alternate

mewing and grazing techn’ique  cr under stock grazing, depending upcn

the infcrmaticn  desired.

Number (3) wculd be ideally suited to the alternate mowing and

grazing technique as differences in quality and its pcssib.le

inf Luence cn stock wculd most likely be cf little consequence and

this technique would permit a greater degree cf precisicn  in the

measurement of results from half an acre than would be attained wit3

from probably 15 to 20 acres in a stcck  grazing trial.
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Under the heading (B) I have in mind such experiments as

might  be  la id  down tc determine  the  respcnse  tc  manures  ever  a  large  :

area ,  such , fcr example, ‘as New Zealand itself. We wculd net  lay

dcwn  an experiment using Lime, Phcsphate and Potash at Linccln

Co liege, and say that because certain results were obtained there,

s imi lar  results  wculd  be  obtained at  Chevict,  but  there  i s  nc  reascn

why the same type of experiment shculd net  be laid dcwn  in both

places  tc  determine the  e f fects  o f  the  treatments  menticned. Thi Y

in  e f fect  is  what  is  being done as  rapidly  as  fac i l i t ies  wi l l  permit

thrcughcut  the  mere intensely  sett led  distr icts  c f  New Zealand.

We are ccnducting  a respcnse-tc-manure-survey with simple cbservata-

icnal experiments..

I  shculd  certa in ly  l ike  t c  carry  out  s imple  graz ing  tr ia ls  ’

even  thcugh  they  were  less  f ree ly  d istr ibuted,  but  the  expense  and

supervisicn  entai led  makes  this  impcssible. Ccnseyuently we are

dcing  what is  ccnsidered  the  next  best  th ing  and  I  am ccnvinced

from exper ience  that  the  adcpticn  of  this  metncd  o f  exper iment  has

just i f ied  i tse l f  by  the  results  and information obtained. I would

gc  even further  and say  that  i t  i s  a  des irable  forerunner  o f  mere

comprehensive  tr ia ls  as  i t  i s  poss ib le  to  determine .  very  rapidly  ti:G

major  l imit ing  factors  to  prcduotion  so  far  as  fert i l izers  are

ccncerned, and indicate, the nature of the more comprehensive trials

i f  such are  pcssible  in  the  future .

In  conc lus ion  I  shculd  l ike  tc re fer  to  the  not  unccmmon

c r i t i c i s m  t h a t  determinaticn  c f  y i e l d  i n  i t s e l f  i s  net  a  satisfactcry

basis of measurement. This  cr i t ic ism, usual ly  d irected  against

fertiliier  t r i a l s , general ly  ar ises  out  c f  the  asserticn  that

althcugh  a  part i cular  treatment  may net  increase  the  y ie ld  the

imprcvement  i n  “quality” i s  s u f f i c i e n t  t c  j u s t i f y  i t s  u s e . O f  the

ccmmon  fert i l izer  mater ia ls ,  Lime,  Phcsphate  and Potash,  i t  i s

genera l ly  recognised  that  cn  scils  def i c ient  in  any  o f  these ,  the i

use  o f  l ime cn a  l ime def ic ient  so i l  wi l l  increase  the  Lime ccntent

o f  herbage; ?hcsphate  o n  a  phcsphate  d e f i c i e n t  scil w i l l  i n c r e a s e

the Phosphate, Lime and Protein ccntents,  and Pctash  cn potash



def i c ient  so i l s , , ;wil.,l increase the Potash content and:depress  the

Lime. iv&  definiticnof  a soi l  def ic ient  in .  any cr  a l l  o f  - the

ccnstituents menticned  is one on which pasture:grcwth  will be.

increasedby: their applicaticn  prcviding  nc other factcr-is  limiting ,

such effect. I f  the  part icular  ccnstituent is  not  a l imiting

factor to producticn  in the yield sense, I know of nc evidence

which can justify i’ts use cn the score of’ Itquality”  alcne, Yie Id

and improvement in quality may net  be influenced in the same

prcpcrtion when a deficiency is made up but I am firmly of the

cpinicn that where a plant feed  is not SC deficient as to limit

plant prcducticn tc an appreciable extent that any loss in quality
(,;; , ., 1

from the[animal  prcducticn point cf view is net a sericus cne. I

cons ider, therefcre, that increases in yield which do net take th.e ._ .
0 ly

quality factcr  intc ccnsideraticn e r r9 cn t h e  s i d e  o f  b e i n g  ccnservO--.

ive in the estimate cf their value. Net a bad fault. .  .  .

---------------_----- ,
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