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considerable volupe of ovifonce dorived from field tedals throushod

N
Ve

Wew Zesland points %o the application of erdificisl fortilizers (especially

yigifss

superphosphate) o pastures and crops as o primery factor in inoressed

ko =

wdark on the carve tsken %o ensure

hy the erop. This meoams n consideratic

of factors sush as, $ime of sppliestion, guantily spplied; form of fertiliszer

and also eorrect placement and officient istritulion,

Precision is one of the alfss of the agronomist in e atbenpting %o
step up production by the vse of fertiliszers, How efficient the developments
to obtain these oblectives have been s clearly $llustrated Wy the Ineresszes

in profuction obiained cxperim

1 . 5 s e 5 B 2 » £ Loy % e *. ,
Pertilizor Application (1%8) and Cooko of Rothamstesd (19547 have graphically

=

meprdsed the resulits ony, tipe of spplication in relation %0 season, the

?”“

L%
qeantity end form of fertilizer appliesd, and the positioning of the fertilizer

in relstion to the seed or plont so ap to oblain nexis

s mutrient recovery,
vhile avoiding eny delcterions =ffocts such as gomminstion Infury. 48 & resull

&

wts machines have boon develuped o ennble the recommended

of those experim
Wighey conserntrotions of wobtrlionts In e

wi to be zpplisd at an scourale rvaloy, and

positioned in reistion to the sesl. Atdenti

distribotion of fertilizer drills, brosdeast

P %, 2 : . 5 E T 5 i & y % 3 x 5 &,
oot sachines end an Improvescnt has beon pade By stonderdising &1 disbribating

w

&

"

units vsing a molered fesd, vis the ster wheel. Tongitudined, or "along the
row distribution™, on the cther hand, hes recelived 1ittle consideration,

Heheing and Cuowuings {1930 heve been the only workers to Investisste the

effect of variability in along the row distribubion on o crop {(cotton). Perman

€1933) and Cook {4951) have studied the distributine patiorns of the drills




mmonly used, It hes heon ase

Mo Pﬁﬁw
& single trisl, thel.none ‘ormdistribution of feriiliizer exhibited By

eonventional drills wes of 11%lde Im

eoncentreted fertilizer on fmproved crop

With grester use of oon

unifors Sistribution noy hove soveral effectss Thore will be

erens of high rates of spplicotien intersporsed with sreas of low, or wvery low

ratos. High sall conee fon In the hish rete srées may copse germinebi
o« close To

injory it fertiliser is In conbact with the sesd; even though the average rate

siication is Below the oritiesl injmy lovel, This may vesull In g

&

of ez

patchiness in the osbeblishment of the erop: and rabo of growth, {flowering, and

th of the

onset of meturily may elso be affected.  Tven sowing, wifore g

erop and an even onsct of melurity eve cosentisl prevequisites %o the hish

degroo of novhenisation sovvertly apmloved in sprisdiioves

The oxporiment vhich is the subject of this thesis was
fnvestigete the ofPect of poriedic irresgulerities of fertiliszer dlstridetion

along the row on & prelindineyy stuly of fertilizer distritntins

mechanisms wao corvied out to ascertain the petiem which would most satisfacte

orily stmilate the fveepiiar distribubion of the star vheel &lstrituting

mechanions employed on current sced and fertiliser drills, The work wes

ted out on the Pigld Heshaniry Demonsivafion plote

the perdod 261160 = 17.5:61 to asceriain the significan

2% &,

distribution of sorpontine suporphosphate on such messurable chavsctors as rate

3

opber of Ipaves, tiilering, bedght, heading, grein yicld,

Linseod was alse incluied in the

experiment sre not peported in this thesis.
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The mechanical imperfection of o fertiliser distriluior, such as the

Aistribution. The desipgn of the hopper and the #istrituting nechanism, the

physicdl properties of the fertiliszsr, the prevailing alnosphoric conditicns

and the precizion of manufacbure of the machine a3l

resultent inefficiency of distribution.

The chzorvations by Fincher and Yertons

not give uniform &stribotion besause

isck of acouracy of the mochines were

inte the officiency snd roasons for the inasccuracics of seversl types of

e

ehring and Cummings (1930), They foumd thet the flow

distributors by
characterdistics of the Pertiliser, tersed driliehility;, as well as the

f’?w 2. ;%«wis}a« 23 Ul cenls Rallois i T O B b ’fiz\‘f’;*  gEut e Q»s@ SUe uiie
imperfections in the design or consiruction of the machine could affect the

pattern of Astritubion. Yowever, with fertilizers of med drillability (an
index of 75 or shove) only mechaniecsl imporfoctions caused significant

varistions In delivery. The miformily of distribution was stulisd ot one foot

intervals along the row, end the ster vheel mochenisn demonsirated a2 pericdie

£
2

irmpulse of heavy and light appliecations,

ren related o the movement of the

nechanizm the hesvy applicetions corresponded %o the cxposure of the fivst half

£

ng the Wlk of the following

chagge to be droppeds The 13zht epplicsbions corresponied to the closure of th

& £

same portion of the delivery port by & ster footh. UFoot machines showed

2 . & . . = £% U o e < - ~‘
grestest il a2 driilabiliity of 5. Fertilizer with indexss

than this fend to tridge or cale, vhile the freer flowing onen dropped through

the port too quickly or flowed frecly from the hopper through the discharge por

T - ¥, E . 2 3 “ s -
In bokh onses viretion dnoressed the dovistion.
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1 s X k> ¥ y s it £% =
travellsd by the driil wore groatest for the

mechenisms, the oculput for the ster type za

rate. The plate snd scraper mochanisz on the other handl denmonstrated a falirly

algo verifies Hehiky and Cum

in delivery. 0o ophasised the need

K2

capable of positively romoving & defindle quantiby of

I,
&
o
o
g;
o
i
0

%,

fertilizer from the hoppor per unit distance travelled Wy the 8rills Tn Jotep

e

work {Cooke (1953) 7 he desoribes the verious types of distritoting nechanions

availatle, claasifying

sgisted gravity Pesds,

Tope IIT Wotered gravity feeds,

=

Type IV Top delivery mochaniswm

pregented in the €able on page 7.

tng ok al (1950) developed an endless belt feed dispenser for
exporimental work so as to oblain scourste molering end wnifornity of dia-

tribotion not avelloble in conveniional machines,

saton {1959) tested seversl machines for evenness of delivery rates

it only profuced photoprephic records fo Hlushrete wnifornity of sproad,

bl

Transverse distribution of a plote and flicker; & bell and brush, end
spinner broadcsst dlstributors was exemined by Hopherd and Paseal (1958). The

first tvo sachines gave vessonebly even patiorns of transverse ddstribotion tut

%i

the spinners produced s patters requiring overisapping to obiain an even

of fortiltzer, Iongituiingl (aleng the row) aic

: ” % 3 . ) 2% z &, b 5 s i
A3 & result of fwregular growth of oats W, ILA.E., imvestip
£ - E - VT I N P A 1P =1 PR NS S IR
revealed the couse fo be g wide varioltion in Ilongitndizel distribution in s

&

. g3 Bk 2 N o e, N . {
recurying pattern with a pmavim every 5 = 6




Assepsment of the EfPeels of Vordeuns Fachors on Deliver

" %ﬁ% » 2 %&%?@@pﬁﬁi%ﬁ@%
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serious effest

e
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John Deerets Development Toportment (4960) using Wehwing and -

=

? ) ) ’ )
ge procedure cbiained similar resulis with o star wheel mochonism, 8%

grams per foot of row there wes g varistion of 365

h & sycle amplitode of 5 feet in one case reported.

4 graph 1llustreting the distribution pattern of this dvill iIs o

&
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Pubchinson®s favesiicotions (1961) revesiedthe

ywih resulied as the effect of recurring gyclic

patbern In colour, and poor gy

3¢ =~ 83" arpiituds) in the dfsiribuiion of fertilizer which

wnduletions {

ek teoth of the etor wheel over the hopper

" o B Ea
gorresponisl o

movensst of ofjac

orifive, Te fournd that 231 machines, Irrespecstive of nodificat

" e B . B Bet e 5 . Sy N 2 S & Wewbs B N
were mads at 3 inch Inbervels using specielly designed V" {rays.

E=

A1l workers ave In agrecment as
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DISTRIBUTION OF THE CROPS

Forkeras in the ficld of fertiliiszcr application have reporbed

f

cheervations of irreguler responses supposedly ebtritutable to the nebure of the

2 {1980) refor to Holinnis

fertilizer distribublion patiern, Hehring and &

1876 vho emphasised tho noed for thor &igseminotion of menure for the best

results, Haskel (1923) and Collings (1954) both report the scourrence of mosaic
colour patterns and wneven growth in cereal crops vesulting from wmeven

distritution which else imterferbed with orderly maturing of the crop, Mehring

and Cumings (1932) investigated the officicncy of fortiliszer distributors with
respect o the effeect of variability in distribution on the germination,

earliness of blooming, rete of growth and yield of cotion, There was o d45¥inile

tendency for o grester nmuber of seeds fo germincte promptly vhen the componnd
Tertiliser was applisd frregzuleriy slong the row, Converscly the spocing wes
vroportionaly more regular with the wndfors spplications, the plents being

bunched at the low points of delivery for the frroguler distributions. Uniform

@

applications tod more ropid end sven growth, Yhen the coefficient of

variebility of fertilizer dictribution ¥V was O thore was for ceriier Tlovering
1
a g F g % S . 3 P

tham, Vg 89,400 56, The yield was increassd by 4

% ohove the average for the

machines vhen the concentrated %Z.@%&zéz Comp
applied wmiformly, and it was reduced as the ¥ Inoreassed, Uniforaly applied
fertilizger in nearly every inmstance hastened meturity to o greater cxtent than

*,

emoant opplded irvegulorly,

Cashmore o 1 {1939) applfed concentrated nitrogomous fortilizers in

L4 4

the spring to aunbumn sown wheet at 3 owl per acre in varying ﬁafég’n@ of

i

formity, The treatments comprised broadeast, 7% 14° and 2B% baw

fortilizer spaced 7% 14" and 28" spart respectively, and an unmemured control,
These gave eclour differences due to banding of the fertilizer which

&onn

porsisted until hervest, The yicld response wes o highly significent inoreasse
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for &oadc@sﬁjm control, and the 7" band trectment wes elso significently

ol fresfment. The 14 and 287 bend trestments

superior to the evenly mamm

§f3comt AifPerenoss. Coshoore salld Shet forther vork we

prodused v 8l

requivred due to the Influvence of the dry secason which probably red

evailability of water nocessory to of feclt an ofTicient nitropon responsoe

' ghsorved perioiic Irreguiovities in the growth vespouss

: saperphospinte, the effoct beling silributed o the

delivery patiern of the fortiliszer distributor on the rilis

&

Cooks {1960) has found thet frrepiiler oy

wikh and damsge to $he

germination of ceresis corresponds o the varistion in dolivery from o star

vheel distritutor when sppliying the concenbrated compound fortilisers

ing nitretes or uves.

At Passey College the ’{)reg skt frvemmilarity of rosponse of the

drilied crops, such as linseed, lupine, chouw moelliler, rupe, mstard, and

barley, to serpentine superphosphate sorresg 1l to the

eulayity 9o the

distribution paticrn chavrved for the 3%%%%% of the drill used, Vhen drought
fertilizen~ '

conditions provailed at sowing the typical Prespomse pettern was most marke

and in mony coses persisted 4311 meturity.
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The horizontsl movement of phosphate through the soil hes penersily

Igivie, the root systems of plambs hax

&

to the zose of application before any bencfit is dorivede.

Olsen ot a1 {1950) found s max sment of 37 = 4% with

m verdical mw

no apprecichle horisontal d3ffusion. Tawbon (495L) usinz rodicactive phosphete,

P 32, detestsl & wo horizontal movement of 17 with moisbuwre at field

eapacity. Also using P 32 Héslep and Black (195L) dotected o meximm 4%

Wit (1953) suggests thet the ddstance of placement fyom the crop row

Te ;
Gaster ot ol (1954) used

affects only early growth and not the finsl yicid,

and found that plends placed 0%, 1%,

ertilizer band 13" decp, obbained

"3
w

W
Ay

g
%
o
:
)
o
ﬁ«g%

after one month. Two wmonths after secding the plants hed obteimed 77%, 627,

50%, 247 end 7%, respectively, of their phosphote intake from the band

application, Secedlings thervefore have o be divestly over the fortiliser bend

or within 1" ¢o one side fo obtain more than 607 of their phosphate
applied Pertiliser in the first 2 ponths, Chamenchenko (1956) fourd phosphate
upbake slower at 2 & 5 ea fron the sced row compared with contset placonecnt and of

8 = 10 en o further delay in uplalke oocurred,




