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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@%

1

serious effest

e

¢ no practicsl fmportamce

Factor
E

§
Lo
;!

Head of fertiliser 4 - - - - -

Inclination of
Hechine + - N . . _ )

Incorrect speed
{of dispersing

€

L
<

Inherent Periodie
city s o N

Compuctions)
$13zer {upward

pressure ) o o o o
Poorly condition-

al fertiliizer % + - + - * + 0 o
TSebiidty

gravily {low vsing

Tron vory “ Fores

tilisors % %

Teed for Agitator  Yes

@
%

6
L
€3

L |
o
o

*
=

£

o o 5] + a

g o

Fo Yes Yes o %

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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Haet
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




Al

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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I  HGRIK

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,
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This chapter is presented in Tive parts as followsee

I The BExporioent
IT lLayout of the Ezmperiment

IIT The Experimental Area

IV Tstablishment and Maintenance of the [2al

Sampling Yethods and Experimentel Technique.

i




1%

In this cuperiment the 23 hes been to deltermine the effoct of seven

foertilizer troatponts on the est hment, rote of growth, tillering; hosding

e

and vield of barley using serpentine supeorphosphete ss the fertiliszer, Linseed
mas alse uged In an associsbed trizl not reoportsd in this thesis.

5

The vse of barley and iinseed was decifed upon 2z a result of thelr

2]

response So non-oniform applications

College 4n the early spring of 19680, ¢

accasions on the same arso.

Berpontine supsrpbosphate was used as 3% couses no gerninstion in

oty

with the zeod an was dome 4n ¥his trisl. The varicty of

4

. Proctor, & melting berley of Englich origin which has been found

barloy used wo

to be noticeably suscepbible teo phosphete deficiencies by the

Department of Agricalture (1957 = 1960).

The treatments &pliied wore vbased on hnovlelge obial
distritution patlerns of curvent star vheel fertilicer dintributors. AL a2
average of 2 owb. per core 1ight rate sectioms of the row had an sppliestion
rate of less than % of cwt per scre oxtending between 12" and 60" while the
heavy rate seotions received nearly £ owt por sore extending botween 157 ond

%

" 3n Jength, For the trial two distances wore used for the heavy ratos =

£% and 18%, and the 13ght rote sections were mede the same, tut reesived no
fertiliser at alle

as followsye

Te Control | Conlyol « rooeived no Portiliizser but the sced wes sown &S

e per svery other treatment,

A vnifors distribution of

per acre sown at en oven rate slong the entire length of

the row,




CO

FIGURE .l

TREATMENT

PATTERNS

and
S6

PLOT PLAN

Ab

O cwf/ acre

5'8 = cwf/ecre

e b cwf/ acre

Al8
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e

form distribotion of Pertiliser at € owb -~ Towl oo

at 60wt |por sore sown a8 per Ze
SRR R S M -

be Simmitencous A noneuniform distribation which consisted of periodie

le of 12§ & 6" length of row

Tses with an sopidlt

3 roceiving fortilizer st & vate of & cwl per scre followed
By & 67 gop with no fortiliser {an sverage rate of 3 ewt
of fertilizer per acre). The gaps ocomrred simulisncously

across the plot,

% nepniforn dlatribution with 2 12" oyele a3 poy &

L%
&
%:w
ot

s,
e
SRR

W . ¥ SV % p T4 e
i18zed 67 sections in

s
S

g

6" Gops | vwhere the 67 gap

1 ad Jacent vows across the plet,”

Z

{an average rate of applieation of 3 cwt of fertilizer per

8070, )

Go nevnifors distritution which comsisted of pors

emplitude of 367, an 18" length of vow

518 receiving 6 owt of fertiliser per acre followsd by an
wnfertiiized 18" gap. The gaps cccurred slmultansously
scross the plst,

{an svorage rete of application of 3 ewh of fertiliszer per

BeTS, )

te| onw-miforn distrivetion with & 38" oyele es per 6. vwhers

Teo

the 18" paps altermoted with fertilized 15 scotions in

adjacent rows seross the plot,

{an aversge rate of spplication of 3 ewhk of fertilizer per

aore. )
The gbove troatments® Aistribobion patierns are illustreted in Migure

B - {
botween & star wheel sisrslow speed (o 367




epplication, The two 4ifferont poticrns eppliied to both the 12% end 36¢

s g o ot
e

in phasing of the stars of

0

oyele trostoonts is eloed ab simolsting ex

&

a fertilizer distritubor so as to determine vhether there i3 any beneficial

snded proctice of preventing the pesks In delivery from

soonreing side by sids in adjocent rowse

As well 2s the main esperiments which were designed o 1

=

the overall effect of the ghove treatoents, two subsidiory ewperiments were

atment rows to determine the ¥

med o exemine sections of the

efPoot of the Ferbl

oy varistions. 7%

the unfertilized sechions was also o bo studied, Hswes

precision in the sampling tochnigue and 43fPicuity in malnt

removed from the plofs, thoese subsidisvy experivents were

in site as

ehandoned in fevour of fullire: work using redio sctive tracors under controlled

conditions. {these subsidisry experiments are reopresented by Experiment IIT end

IV 4in Pigure 2.)

L

eatment Totations in Fiouwve 2

eriment IT Darley

e

So

Vhsrmmmmmmenitiniforn ok & owb/acre= : PR 7 U6

L
L
L Blwiesmmimimnfipnermiforn « Simltencous 6% gaps ~ =} BE
L

. Ab ‘ Slonsnniforn «» Alternate 6% zop

= At¢ernate 187 2 : il
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Experiment |1] and |V
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[Lue J[use Jluas JlL ue JlL si8 [[L a6 L U3 ||L CO
.
Brperimet® 11 GO L Ub L €O TIL A6 L s6 J[L co (L & I[C %6
Juse JlL-ue Jfr CO ffr U3 [fr a6 [[L A6 [[L SB []L AB 1]
L_#'LSb L Ab L U6 |lg w3 I8 si8 [IB Sb B Co |[B S8
i 1 -
' 2 CO J[8CO 8 ue [B A6 [[8 a6 [ A8 [|3 s6 | ub
ot
! 5 a8 |5 A6 |8 56 |5 CO [ si8 J[B AB [ s6 |p uUs | [Peerment
| & o J[8 U6 [s 58 ][5 us |B si8 /][& A6 U3 | A
/ R U6 [{B A8 {|{B Ub IR U3 B CO ||B Sb
~/ 7 o
r Bus [BU3 |[sae |]RCO |BUG |Bue |jBUb |[BCO |[BAIS |[BAIS
/ B
! [Bus |pus |[BCO |[Bab |[BA6 |BUS |jBA6 [BCO|IBAIB  |i3AI
! ¢
I LA G | JLu3 1o [lLue [JLue [ILCO ILCO | Lup (L A18 LAIS
[ L
/ LCO b HLud 1iLas ILAé itus [jLae (ILd3s |lL A8 LAIS
! {
! !
! . !

PLAN OF TRIAL AREA

] FIGURE . 2. !
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waz complstely Tavnionised in lsyout as the sofl

analysis (eble 1 page 19 ) showed a resconsbly uniform pettern which
obviated the noel of Ylooking $o overcome any fertilily srafients At the
time of Joyiog down the Trial nolisture conlitions were noglected as e factor
capeble of affosting the resullses The effect of resullent sofl molshee

varistions will be discussed In Chaopter ¥,

the Dept Rgric.
In view ofsemperience with

Iyeis of resvits dem

TR S e

cotions per trsobtoent 4o be used

Themelfore 35 piots were required for the 7 tvestoenis

expordment using barley veporied heve s represoutel

Mment I1%, The vendonisstion of trosteents was dome

arca in figurs 2,

i

using figures from Soulden (1952),

25

The ares of coch plot was b mem $o enshle uniforalty

within the plots to be oblalined and alsc 4o loy the whole ¢rial down within
24 howrs, The size wos siso lioibted by the area availelle, and thet ehle Yo

be protected officiently fron bird damege. The size of cach plot wes 3 feet

6 inches wifle Wy 12 Teet long comprising seven rvows G Inches apart, the three
cenire ones being sempled from the middle T feet sectiony leaving two guard

rows on either side and & T fool 6 inches lenglh st oither ond of the piot to

As can Bo seen &n Tizures 2. the plols wers plsced lenpthwise slong the

noxthern fence 1ine, The seed pou

s cortimmed the eniire longih of sach Hlogk

of plots, the gops botween cach being sown with seed Tt not fertilizer, The

treatoent sppliisd o the guard rovs wen $dopitical within ecoch plot with thet

appiisd to the
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The exporiment was lald down on pait of the Fisld Mushaniry

demonatration ares ot Yossey Colloges The trisl arss had previo

ploughed end & crop of kele faken of ¢ in 1948 before belng sown &
<y

£
5

ral pasture mixture, The ares has simse received no iresbnent vhatsosver,

s

It is edjscent to & geries of long term pasture fertiliser ¥ridls whick may

zplain the uwnunenally hich ?Q‘éa; Pigmre in plot 16 of the zo0il emalysis in

table 1. { 2 mistaken or accidentsl epplication of phosphate to sress externsl

£

[

¥

to the trisls).

=

The trial was Iscated in 2 peddosk on an intermediste terrace of the

Tiritea stream the soil type being similer 4o Tokomeru silt loam (Soil Surean

bulletin Wo. 5 1954). The soil prufile in this areas

may be described as o

bvrowvn slichily grovelly =11% Icem

¥ frecy — s .
= 3%, o yelleow brov

wotiled bright rusty brown cloy loam with some

~ Pollok (1962). A soil anslysis precented in table 1, shows thet the sofl is
acid and deficient in phosphate the phosphate stabus being reascnsbly unifors
over the entirve ares, The high ?g% plot was not Included in the experiment
deseribed heree |

=

Fo tuildings open drains or hedges are within 100 feot of the plotss

The ares was $1le drained at the time of ploughing In 1948
4* lsterals draining in €5 2 €7 main $ile, A drainege plan is prosented In

L5 som ' - . ¥ S TP ) B nen & ot " 3 .
fipnre 3, and indicates that two drvains traversed the experiment,
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After 5031 sampling the aves on the 12:8.60 dwo oultivations with s
rotary hoe on the 22,8,60 and 5.9.80 gave & satisfactory break up of surface
vegetation, This ensured repid decomposition of the plant mallter on burial
vher the ares was ploughed,

:

the sres was ploughed to

On the 13,9.60 using & 2X12%" furros

L

a depth of 6" one way 5o as to eliminate the »idge of a feering or the hollow
ef & finich, The vse of skimsers on the coullers onsbled s complete barial of
surface vegebation, A week later the sres was roiled and 1ightly disced slong

the line of the farrow. A double disecing Yo a depth of 5" on the 4,10.60 and o

double harrowing on the 25,710,680 improved the £3i1th and controlled the w

After reomoving the stones brought to the sweface In previous cultivating

operations & further two harrowings on the 12,14.60 and 22,11.60 were veed to

reduce the weed population,

wag used with the aid of sighting poles to fsrm the furrows into the
fertilizer and seed would be sown., The ¥ ringed roller provided furrows of

uniforn depth and & uniform 3" row spacing bot only each slternsie fwrrow was

ubilized giving the required 6" rovw spacing. 4n added sfiventage in using this

method of forming the furrows was the production of an adequately compovted soed

.

bed, especielly jmportent due to the dry period just prior to sowing, Only the

furrows of {ive rows of plots, comprising one experiment, were rolled ¢
so as to prevent the lovze esrth on the ridges from fi1ling the furrows prior to

W

sowing,.

Afber fsroing the furrows ihe arves was pegred out

of the individpal plofs.

£ E 2.5 8 — 2, - Fy 2
The fertilizer was then plots iIn the patierns shown in




FIGURE 4
A Generel View of the Trisl

FPIGURE 5

Fertilizer Application Equipment And
- Pistrivubion Patterns
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Pigure 1, o8 quickly as possible using the apparatus deseribed in B belows
The laying down of the trial was completed by sowing the seed with & "Planst

Junler® 4piil Ints the Turvoys sows v

fse Pigure b, for e general view of the trisl aves.

PUT wES

used to apply the fertilizer o the plotss The depth of

Ee
deternined the sowing rele which was accurstely messured in a preliminsey Sest

of the aspparatus, The rods twe sowing rates were

7
a

{1) 0,87 + 0.0k grems per 6 inches for spprozimately 3 owk por acre
and (2) 1.76 & 0,05 grams per 6 inches for epproximately 6 owt per scve,
This is equel %o 333 + 15 lbs and 674 + 19 1bs per acre respechbively, The

grooves on the rods for the U3 treatment sowed at a rete equal to (1) above

o

44

while U6, 86, 46, 518 snd A18 treaiment rods ell sowed at the (2) rat

Planlding off the grooves on the (86,48} and (818, A18) rods with putiy along

P s 5 - 2 o b Ny > ¥ wE o & 2% s 1 » < i
sbe 6 inch end 18 inch seobions respectively applied the fertiliser at

en average of epprozimately 5 ¢wt per acre for these
similated o 1 fook and 3 feet perded in the impulse delivery of a star wheel
distrivutor.

Speoinl jigs were eonsbrucied to ensble acowrate depogition of the

fertiliver fyrom the rofs into the furvows., They were wooden frames & feel

6 inches long with 7 zlots on $top spaced at 6 inch inbepvalss A pilsoe of

dowling insorbed inte eanch end of the rois acted as o pivel for the inversion
of thoe rois.
4 trough 10 feet long Y inches wide and 4 inches deep £illed with

E) 252 y b e g e . % 3 3 - N 5 "
fertilivey was used to £111 the rods employing

&

rolling setion, tipping of f any surplus before transfer o




twelve
grer filling of the grooves on the rods.

rod in the sseme divection for every row

patbern was obisined by turning the rod end
See figore 5. for an illustralion

fertiliser application:

s of

H

; Jonfor Seeder” was used
been spplied. The
ef Z40 lbve per aorse

Thic mochine onabled the seed

1% glao

to protest 1 the birds.

wniforn

wesh sleve bot 4id not pass & twenty

sismltaneous pattsrns were produced by maind

across the plot vhile the

o be covbred
deposited the seed

ttern of distritution slong the Tow. isﬂ Pege 24)

b I

for ;ﬁ“z in sijocent TOVLe

of ’%?E?’* sonipment des sﬁ%@é shove

o sow the soaf

horley wes sown at an sversge rale

&

sufficiently by the soil

sl

in o ressonEbnly

%Q oE oy e
g to
lay the dust and prevent damage from birds dust bhathing.

fncosselsl moasures 4o

as & deterved both Zuring the establishment
harvest »

Contyol of weals
wooding the plols.

Contrel of an imvasion of oy

s anll cagos coupled with & emn

my worm on the 27,26

prevent bird damege to the experiment included

3 =

nt vigil uvesing Pireerms

3;35%%%@3 and after heading uatil

‘was smoesssfol



e

ol do deteraine the fellowingie
{1) Estorlishment rate

7,

sher of leaves pe

pridsary tiller

{(3) 781lering

Height per plant
.

Yicld of Srain and Strow.

{a) 7The 3 feet sections of each of the sentro B sampling rows,

randonly selected within cach plot, to determine (1) (2) and

{p) Six $ndtvidusl sompling sites within each plot. 4% each site

plavts wore measured in the "F" "I and *
{%} ani {%}#

{see Tiguve 6)

g

Figure 6 :
Sections of rows with F I and N positions indicated.

I‘ 36"

J
4
H
<
o
\(
>
Q

T
N

€ 12 e

&z

Tuo sobs of sites on the contre 5 sampling
selecked Por each plot,
{¢) Hins fest of the centre 3 sampling rows of each plot wes

harvested to dotermine {(6).




one week after the emergence of the planits & count of the number of
plants per 3 fost of vow was taken. The fertiliszer applicsbing rods were used
to Iocats the saep

C. NUMBER OF 3

plants lecaf nopber was used as & oriterien for determining the time ot which

floval initistion coourred,

The primery tiller was defined as the oulm
arising from the first shoot o emerge after gorminstion of the seed.

2

neasurerent involved the counBing of all leaves vhether dead

5

e

or growing the finsl leaf to emerge being classed as eavly intermediate or
advenced in its growth and recorded as followssw
Xﬂtgff; i&%‘% kX
e B last Joaf §

X 0?5 iast

=

EX+ 1 42X+ 2end LX<+ 3 being the respective expressions for the above

dlansifioabion,

Two messurements were made for the tillering rate

9

{a) the mumber of tillers, excluding the yrimery tillerg, per
3 feet of row .
{6) The mumber of tillers, excluding the primary tiller, per plant
inthe ¥ I and ¥ positions as per 4 (b) above.

The primery tillers were excluded as the measurements of B, the

cstablishment rate,did not show any Yreatment differences - see Chapter IV



g
Lo 4]

taken as the muwber snd size of tillers after the 31.12.60 made it impracticable
to a%&afﬁﬁ en scourate count. The dates of these measurencnis were 15,12.60
2ho12.60 F1412.60. The mumdber of tillers per plant was recorded vhen telking
measurementz et the F T and W g&gﬁ%%ﬁgsgjib})i’@? n >ight and number of leaves
per plant, These wore dome at 14 28 35 42 end 56 days afber the emergence

of the orov.

E. FLORAL TNIPIATION

barley sown 5 woels

Samples of harley plants from a plet of Proet

prior to this experiment were exaumined for the development of double ridges on

the prlverdinl sper which éﬁ%@@%&d the ioibiatinn of Inflovonoonts. The
£ 4

plonts were dissected longitudinally indo two halves and the stenms stained with

"fast green™ for microscopic sxamination vsing o binosulsr microsuope. A count

of the mumber of lesves per primery tiller wes mede 5o as %o indicate the stage

1 the ezperiment should be exanineds %

at #hich the plants fro

It was found from this prelinineyy investigation that initiation of

flowering occurred ab epproximately the Pive leaf sbage 3n growths Flants from
21l plote in every position were exmmined st the 4y 5, & and 7 leaf stage of

B %%’

¥, HEICHT PER

The heleht of ooch plant ot the P T and ¥ positions as desoribed in
A{p) were measured by taking the distence from ground level to the tip of the

plent which was gethered to the erect positiont 4 3 foot rule was used, the

E

e e

neasurepents being taken %o the nearest = inch. The 1 surface was

reassonably level and firm but care was token not Yo exert any downwerd pressure
on the rule and Yo ensure the lover end was as near to the plant as possible,

G, HEADING RATE

Using the sere procedure as for P the mmber of heads emerged por 3

feet of row were counted every day, after the appesrance of the first heade on

the 17,161, Por 7 days and then every 2 days %111 the 3,2.61 and again on the



26

§0.2.61 anll 2362,61 giving & total of 14 countz, Only 12 of these were

anglysed stotistically due Yo gero resulis on the first two days.

b d
f
:
" %, sie - 3 o -
z rowe was harvested from
2 ’ 2 B s DT : S - - , ETE N Ty % A
each plot and stoved o allow the samples o dry to a sstisfactory threshing
~ %

confiition beosuse heavy rain on Jonmery 20th bhed cousel seconfary shooting =i
heading in the o plotiend the ¥ positions of the non-uniform plots,

The treatments wers harvested Individunily as the aversge melistwe

content of the grain reoached 2

p 2 %
+51 apd the

U6 plots on the 7:3+61, the 56, 46,

Co plots on the 17.3:0%

throohed §

/
- it S P ¥ A e o L e
and Bew n modified to prevent grain loss.

alzo kept on the taflings. Due to the inefficiency of the mill o Seporeh &1l

ain was oleaned In & =1l seed dsone

inz machine desizned by Grasglands Division DeBel.Be for hondling smell samples,

%

g and

bvelance for welighing the samples vhich were placed in o ¥ileo oven at 80°C for

£ % E i & ooy 0 i s 2 y - ox L . P-4 g X AP
During threshing operations composite samples of sbravw and tellings

o]

= . . , . g . o
were talony welighed om a2 Mebfler K7 belence dried for 2k hours at 100°C and
reveished to deternine the dvy matter conbent.

-

From The figures obbained in the abdve operations yicid of grain and

gtraw, expressed in grams {0 0.1 gz:z}sg

2z e N L Y
dry matteryionis, was caleuleteds
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Thizc chapler is prosented unfer the following sectiongiw

Statisticel) Techniques

Bgbablishment Bale Countbae

Florel Initistion Investigations

Piller Counts

Hpading Coumnts

woight Vield of Graln ond Steow
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b o ™~ >~ s e 8% o
It was ascupmed that the lsyout was completely renfomised with ne block-

ing of treatments when the remalits were snalysed Clemday (1962).

Y VI and VII & full analysis was performed on

‘811 the dats collested for the Tirst sawpling fste. 4 test on the ascouwrscy of

2

sempling {see appendices, 3, 5, 6, & ond 10) indicated thet 3 and 6 sampling

sites fo the messurements per 3 feet of row and of the individusl plents in the

¥ I eand W positions rospectively, were werronted. DBelow is the eguation used
%o teost the scouracy of sampling.

e

en for X sasples

n iz the muber

es per treatment,
Bach choracter was amalyzed separaobely et ocach sampling date. Ome

analysis of varisnce per chavacter wes performed for IT ¥{a) and VII while there

&

mere three for I  Vi(b) end VIii, one for each of the F T and W positions. After

the Tirst sampling dobe ansiyses were done on conflensed dete using the nmeans of
the 3 and & sexpling sites per plot,

In the pmessurements IF {m‘i@% of leaves yer primery $iller) and VI

(height per plemt) the Figwres we

e e

ave trookaent o ents

the oversll amalysis, &%ﬂgﬂf{os{{aﬁ of the analys

Cox (1954 was employed to obbiain a more accurate result (see sppendiz 11).

The "t" test as per Snedecor {1959) was performed on all mesns to

deternine the sizniPicent differences,

N B s B LN : e, % e
Ieest significant @ifference {d=

n = muher of

a5 per treatment



The mmber of plants per 3 fect of row one week o

512460 are presented in table 2.

s

2ATE - COUNT

Table 2

#

Foorber of plants

Py

% foet of vow © 5.12,60

with the resell-of the anslysis of

s

fter emergence on

QiAo

fe U3 U6

86 A6 48

A8

Heans TheD 739 TBels

766 T5eT  T7e8

7648

& 263

Result of Amalysis P, wvaluve

of Variance ,

g; *gé:?
Ze %ﬁy

Hele

a 0,05 Ge7

Yy i Al

epbabliishnont, Th

iz
4
&




TIT FLORAL INTTIATION

Barley plents token from o demonsiration plot of the same variety and

from the trisl plois were examined for Iniliation of inflovrescence. From a

microscopie study of the primerdial ridges on the short apex the resulis mﬂ&f -
ed in table 3. wers ohlasineds
Toble 3
State of the Shoot Apex scoording %o % tage of growth in terms
of Fumber of losves
Koy Ru {?3 = prdmordial ridges mndivided - vegetative

Rd (P) = primordial ridges ¢ divided ~ florel

HNo, of Plants Wo. of Ieaves per To., in the Yo, in the % Initiated
_Prinary Tiller Bu(V) state RA(F) state

3 8 0 005
2 1 5&@
1 k9 98, 0%
0 9 100,0%

m@@gmf
oy e

The vesulbs Indicate that emergence of the £ifth leaf can be taken as

a relishle eritorion Por $he Intidisliorn of 10 orossony

The plant in the 4ih

s

wae very near to emerging to the 5th leal while the 5%th leaf

state had Just cuerszed 4o the S5th leaf,



No OF LEAVES INY UNITS

Number Of Leaves

FIGURE

7

(@) Position

F‘
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Per Primary Tiller
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(b) Position

leaf
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N
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35 4)

28
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o
enl

The offent of the treatzents on the rate of leal eworpgence is shows by
the graphs presented in figure 7. The meaps of the nupber of lesves in uarter

mits are plotted for each sampling date {(see sppendiz L for further detalls).

These graphs show thet ell plants fons followed & sinilar

pattern of Jeaf emerzence althoush the I planks were slightly slower. After L2

days the nmuber of lsaves on these plants remained constant while the number on
the rinflertilized plents in the ¥ positions contimued %o increase. Considering

all three grepbs collectively indicates the uniformity in rate of leal emergence.

411 Co U3 and U6 plants 444 not varyr greatly at eny one sampling date while

865 A6y 518 and A18 438, The ¥ plenits were 5 = 6 days bohind the ¥ plents and

£

§ i
5
8
e
e
o
e

i3
o
Fa

3 = 5 behind the T plants., The f a3fferences were nob wridsed
semniing dabes
The 5th loaf stege indicsted by the borizontel line ot 20 units on the

= = axds indiestes the offent of trestoent o the dods st vhich flozal initisntion

t?}

oceurreds 411 plenbs in U3, U6 and these in the T position of S6, 46, 518 apd
28 roached this stape at spproximetely 19 days after emergence. The plents in
the T position of 856, AL, 518 and 218 reached it ot epproximetely 20 doys, while
&ll the plends of Co did not produce 5 leaves until approximately 26 days and the

plants in the ¥ 16y 318 and A18 4311 spproximately 23, 22, 24 and

27 deys respectively, Therefore the initiastion of inflorescence was uniform in

Co, U3 and U6 but very uneven in 86, A6, $1B and 418,

wmsry of "8 test resulis ds presented in table 4. Further deteils

appendices 3 and 4.,

=






FIGURE .8

Number

60

TILLERS PER 3~ OF ROW

No OF

Of Tillers Per 3feet Of

A z

6 34
DAYS AFTER EMERGENCE

Row
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w on 3 sempling dates

{a) per 3 feet of :

{b) per plaxt in the ¥ I ond ¥ positions on & sempling defes.

The mooan nopber of secondery $illers as given In sppendiz 5 hoave heen

plotted in the graphs of figurs B, Yor all three sempling detes U6 was superior

%o a1l other trestments, The Co trestment was significantly poorer (at 1%) on
the Tirgt senpling, but at the fingl sonpling its number of tillers ~Was

other trestments, JApart from Co 811 treatzents produnced & sinlisy patiern of

ly srester (et 5%) then M8 and not signficantly d3fFerent from 21l

$£iller emergenits, The S18 ond A8 treatments were gemerdlly lower than U3, U6,
end AG during the perfod of measuresent. A summery of the ™Y fest reeults

obtained from The moens s given iv teble 5

; <

Table 5

of the " test resulbs presemted in Appendix 5 (3)

t ot the 12 lovwsl

Sampling Date » duys sfter cnergence

Co< T35 U6 S6 AG 518 418 CoLUE
U3> S18 448 6 > 448
US> 86 AG 398 M8

862M8,  AE>MB

o

o
4
\';
0
ollh
(e
g@@
%’ S

DifPevences significant ot the 87 level only

a6>st8 o <U3 46 Co >518 418
76 D96 . U >56

Honswrenent on a 3 feel section of yow was discontinued 3k days after

smergenee due to the 4iffienlty encounteored in &lstingswishing sceoniary Trom the

primevy $tillers on the fertilized plants,

ther details of (he anglyses of variance and “i" fests Tor the muber

er 3 feet of row sppear in sppendix 5.



No, OF TILLERS PER;.PLANT

FIGURE .9.
Number Of Tillers Per Plant
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(b) ZTiller counts per plant in the ¥ T end T positicn

; g;%f {ﬁ@ secondary $11 i%%‘?% per “’“3;&3;% measurenent

priocr to the second zempling for the mumber per 3 feet of TOWe
samples per tresiment 4n ench of the P T and ¥ positions sre plotted for cach
sanpling date in the grephsof figure

411 plants recelving Tertiliser doveloped more $illers per plant in

h than those %ﬁ%@?ﬁig@g. The U3 plants were

s1lightly poorer tillerers than those receiving 6 owh per sere in U6 and the F

position of 85, 518 end 218, The genersl paitern of t3illering for the

fertiiized plants wes similsr in 2ll cases with s siable period from 21 foys

$111 35 days afler emergencs, & dop :

i

56 days. The plenis in

and A18 were poover than U6, 56 and A6 and af the final senpling when ©
poorer then all other trestments ond 898 was better then U6, U5 and A6 in

tiller production. The same general petbern epplies for T plants as for 7,

the Co plants being poover at the firet end last peopling dates. The wnfertilie
U6 et first and coly Co and the T glenis

zed plants were all lower than U3 and

d

of 518 showed any mevked incrsase over the messuvenment period., The petlern of

these wnlfertilized plants shows & marked w@%&% il the 35

dste and then = similayr depression at 42 daye as with a1l the

fortilized ones and an increase st 56 days.
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Table 6 indicates thet 411 fertilized plents possessed sigmificantly more

tilters (2% 1%) then the unfertilised omes at the first three measurements, and AG

plants were mmch better (6t 5%) than the U3 plants in the F position. Aftor the

first sampling Co plants developed & significently greater mumber of $illers (ot 1%)
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FIGURE 1O

Height Meagsurements Per Plant In }4
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FIGURE .11,
Height Measurements Per Plant In l/4
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sken eoncurrently with thoese of the mumber of

Fapy tillers per plant dn the F T

o QENTLPW. § ¥ i . ’ P o b : 7 > St
and ¥ positionse The means of 30 samplesper treatment ot cach sampling dele ave

o s e B o maE o wm B i e T en 7Y E g B S8 B Fm
wioided Tovr eath posiltion in Tigure 10,%the ¥ oxis boing calibreted In =7 wnlls as

B

rosented In the smelyses of veriance

of o1} fertilized piants in terms of height was grester and

faster than those unfertiliszed. The T posilion plants 6f 56, 46, 5§18 and M18
were slighlty slower and 438 not reach the seme helpght ez those in the niddle

of a fertilized zones bot were bether then the wnfertiiized plants,
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There are three phases in the patiern of helsht increase over the
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4 plents took €411 35 days to

&
LETBe

L # 2% 2 iy
ecomplote vhese (1) and 234 not commenco ph
paf&m

2o i . P Y B Traenenmrle Bne Bl ., £ 5 o
wmiforslty of zeowthiils $llustraled by the grephs in Flgure 11

ves extressly uvniform while S6 gave

represenbing U3, 56 and 818, T

E y AT - T s F¥ 5 e T
dsfference of the means 3.97) and A48

& moderate unevennass

P

sy . s S . 4 -3 b gt . oo e L
was extremely vmoven in height {maxiomun 33¢Tevence of the moass 5.5% ) The 86

3
B
)

248 trectments 832 not complete the three phases described sbove sz uniform-

28 U

Figures 12, 13, Thy 15 and 16 ave a series of phobographs 13lustrating
the various trestuents from 12 days €111 57 days after emergence vhen 2 majorily

of plants had completed heading, There Is a definite colowr difference betwesn

Pertilized and vofertiliived plants as well as helipght d3fferences being evident



FIGRE 42

412 Days After Emergence

(a)

{(b) 218 42 Days After Emergence
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FIGURE 43

(b) S48 and A6 A% 16 Days



(b) S18 At 37 Days.



FIGURE 14

(¢) Close Up Of 518 At 37 Days

FIGURE 15

AL 5 / , ,
(2) U3 And A6 55 Days After Emergencs



FIGURE 15

(¢) 448 At 55 Days



(a) Random Plants of U6, U3 and Co At #
57 Days
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FIGURE 16

(¢) Rendom Plants of P48
(818 and 218) At 57 Days

Ry = Periodic 17%gaps -
acomér}aﬁﬂgﬁ of S5

S T S g T T




he
i i
;ﬁ»;f:g
&

i

o8
in
plot
in

7 ’ 4
1 e - 5
- , ol ¢ 4 m MM
oo B bt -
; i tm ﬁ 0 o o
& b L 0 ?m o ow
%_m " [ . by 4%%/ o . uhdh
E 4 £ B v B & w &
o e M 4 el @ @l
B » o & @ 8§ @ o B
5 mw 4 amw by 43 % o
o

el s ; -
o mww s» s W i
8 oW 8 5 #
) 0. ~
i e o

ees 8re Dore

16,
while the mnfertilized .
£
rianes,

} b
4 WWH # =
5 52
& & & L
) 2 @ «W O m
a B @ 4 & 2 @
.._va i o ¥ }.w,w @mﬁ
#= [ac e w By
=2 8 %
4 )
ath i ] ok i
. ¢ 5 %5 o8
# :
& ,Mm gt 83 & %,WW
Lo re o i .
b ) ﬁ fa
v L o @
§ wha il
U b :
; il i
o s
4 il
P w5 L
B & &
o iz 5 < 1 4
mﬁmm .w”_ % %W, .mﬂm

o



Table 7

mearuronenht.

o sz gnificant &t the 1% lewel

Days afier enmorzence
2% , 28 35 &2 56
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only maintained s significant difference st the

Fpom table 7 1% con be scen that the o plants were sipnificantly shorie

at 17) than a1l planks in the F and T positions over the entire periol of measure=
ment. The unfertilized plants of 86 and 46 were significently taller {at 1%) then

811 the other vnfertilized plants wp wntil 35 days after smergence

a8
Toeaiatg arvey %ﬁfﬁ&:ii%« w@é

8% Jevels AL urfertiliced nlants

E

214 not differ significently in height a2t the final sempling. The siznificent

ween A6 and 818 (ot

disappeared after the 28 days sempling and

U3 plants -were only significantly toller than those in the I position of 86, Aby



S48 and 18 tveatnents et the first two samplings.
A11 vnfertilized planks of Do, 56,918 end 2B in the ¥ position were

significantly shovber then U3 and U6 plants st ol
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The effect of the trealuwents on heading is Iilustrated by Tizure 17

graphing the mean momb

figures given in appendiy 10, The control, Co, was defimtely slower and poorer

in its healing rate, not eoven reaching am averasze of 60 heads por 5 fect of row

Y

elmost identical with the £18 and 218 tenling to be slightly lower, The U6, 86

A6 glightly slower

and A6 trestments weye grouped together with 36 and

in their heading rate, Dot much betior than the other thres ferti

2 EW %
 WEBy DUeVETy 10 gress

)

difference

sotween 811 the 3 owb por sere freatoonts wtil afber the

55 days after smergence. The graph also shows thet after the begimming of headimy

there was & vepid 4moresse for 10 days 9n 211 troeinents twt coptrol, Ue, which

sy
) |

more gredual bwild v 4n number of heeds per 3 feet of row,.

fre s Ll gmdE s Tt ener 0 FLE Somet Zhe B > 2 e
The reovulbs of appliying the "%® fest %o the mesne s 8

of snslyses of wvordences, mesys ard " test resulis







Sontroel Co was not Ineluded dn the first sampling date resulils due to
zers vesulise The U6 and 56 treatments were the only ones significantly greste

at (1%) them Co ot 5L ddys, b all tresiments were sl every subsequent sempiing

date, As well U6 was sisnificantly grester than U3, 518 end A8 from 5L days one

level pemorelly tcourred bebween (36,

46) ond (818, 218), and U6 was significontly zresier at @gg 1% level at first

vut Ister onily ot the

seenrred bebwoon 86 and AL nor hotween BB and 2398,
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As found by Ycleod {1960} the tillering of cevesls is increased by the

&

The ropid inerssse bro

application of phosph

by vhosphate i the ear

A

&£ P oo D e
incrsased the number of hea

e e T 2o 2 o ol s
The tillering vate inoreased o

jon U6 being the hest of

produce as many t8llers th

%

cases too small to survive the sovere shafiing snd there was a movked deprossion
in $ilisr numbers as the crop got tallers The fertiliszed plants €13iered earlicr

and the sesonfary tillers grow slong with the primaries and provended the sheding

3

from ®ili%ne thens The Pordilized plants 2lso sontinsd o $9001er wmiil =

bid

i

from the cenopy prevented further tiller development end the smeller yoonger
ti1lers disd, cousing & Jepression In $313¢r nusbers as per Tigure 9

contrivuting couse 4o the depressien in $iller mmbers could have been

E

off of the smsller %#illers due to the poorer molisturs conditions coused by the
drought after sowing the trisl, The vbriocus Inerease In 13ller mabers at the
last sampling date Iz atiribubted to the effect of very hesvy rainfally indicated

5 &

by the vertical lines in figure 9, following 2 prolonged peried of &

when there wes & grest decrense in the water belaonce (sec appendix 12).

tAliers were vory late and 2 majority of the crop wes heading and the shoding

effeet from the canopy preovented any extensive growth and many died, It There-

fore appoars thet the drought conditions prevailing from the $ime of sowing il
dig 2 E-4 < il
wid Jamery had a deleferious effect on the #illering rate,

= . b st 5 o & il oo 2 : oo L2240 : sl
The umevermess in ferdiliser disivibution of ircatments 56, 46, %18

es extremsly uneven in all these

i

Ly

3 ) R VO ) - " e 5 5 B N . . 5%, ) . .
818 throvghout the messurement pericd, A1D being the worst. The exireme umeovenw
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