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Abstract I the period |[YEE-46,
Ravensdown Fertiliser Co-operative Lod undertonlk
i series of pastoral trinds with the primary purpose
of examining the performance of commerciaily and
locally available fertfiser products containing var

os Torms ol phesphorus (P and sufphor (5 ). Trear-
ments ineluded Superphosphate (S5, Longlile
Super, twio partially acidulated phosphate rocks
{PAPE=), and Morth Coroling reactive phasphate
rock (NCPRL all containing where required addi-
tiemal sulphur Gis elemental 5. So) These were ap-
plicd annually Tor 6 vears 1o supply the current
requirements for Pand 5 at cach site, The sites were
predeminantly in eastern New Zealand. This poper
vovers |2 pastoral sites representing the summer-dry
Pallic sails (yellow-prey carths and their merprides
toe yellow-brown earthsy, Tnomowing teials, 10 sites
responded stiamilicantly o dey matier production Lo
the commerciol Tertilisers: the remaining bwo sites
bhad fgh dntizl Olsen P oyatues or did not Tnse 6 years,
Superphosphate, Longlife Super, and the PAPR
products Hyphos Supreme and Phospar/So produoced
significantly more dry oratter Uan the conteod 1l
yeurs, ds did NOCPRSG from vear 2, Superphosphite
pave the highest menn dey matler in il years, pro-
ducing significamtly maore dey matter than NCPRS0
inal] vears, Bonelife Superin year 4, and the PAPR
treatmenls in years 2-4, By vear 5, the Longlife
Super and PAPR teatments had reached SO0

AN Chlivee peedidicaiion diate 27 My 2004
Kecoived 3 Febigary 2008 aceepted 13 Felary 204

stall ol

and the MNCPRSo 60=705% ol the relative effective-
mess ol S5P. There swis some variation in the relia-
tve performance of individual Fertiliser treatinents
with each site, however the causes could not he
clearly isplated dwe 1o the interaction of elimate on
Fanddor 5 planl availahility, Resolts sopges) NCPRS
S lreantments were nol soilable Tor these soils, doe
o their inabilicy e release P guickly, and the high
requireinent for 5 oo these soils. Longlife Super and
FPAPR treatments performed well bur only on some
sites. Cuorrently they are not cost effective compared
with 55P, Rainfall, i particobar summer rainluall,
wits considered the most important deiver of the
reatments in refensing P (and 81 on these soils,

Keywords  Superphosphate: Longlife Saper;
PAPR, RPR; NCPR; sulphate sulphur: clemental
sulphur; relative agrenomic eflectiveness

INTRODICTION

Slow release phosphors (P Fertilisers wese the To-
cus of mch boratory and Tield sark io the carly
9505 in MNew Pealand by the Ministy of Agricul-
ture and Fisheries (MAF), Massey University, and
the New Zealand Feriliser Manufaetorers' Research
Associmtion (INZFMEAY (Braithwaite 1983; Gregs
el al. 19O Rajan 1983 These lower cosl, higher P
conlent prodocts were seen as g way ol reducing
Farm costs ala time when Tarm incomes had de-
clined, and conventional P lertiliser prices had risen.
Lisitiad Gield work on seven pastoral sites had shown
that some reactive phosphate rocks (KPR of a fine
particle size could ot effectively ns P fertilisers
iRajan et ol P9850 o response Go this, MAF inin-
ated w Mational Series of trinls on the Form of P,
ivalving 19 siies throughout Mew Zeatund, These
compared a runge of RPR, purtiafly acidulated and
Tully aetdulated P products, some o different P rates,
The principal ohjectives of this work were 1o delin-
eate the soil and climatic conditions suitabile for the
direct application of KPR as a muintenance P lerti-
liser for pasture, and to provide some screening of
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e performance of o range of RPR-based products
relative o water-soluhle Pofertilisers (Quain et al,
19557, Lhis work showed RPRs became as agro-
pomicully ellective as Fully acidulated prodocts

isuch as superphosphate (58P after 46 years of

continuous use (Smith et al, 1990; Sinclair el al,
904 Bdmeades et al, 1991, The conditions mos)
syitable for RPR dissalution were supoested us soil
pH = 6.0 and annual caindall = 800 mm. Partially
acidulated phosphate rocks (PAPR:) became mare
yuickly available than RPR, penerally alter 1-3 years
ol continons nse.

At the time this work was nearing complation,
Ravensdoan Fertiliser Co-op Lid was leeking atthe
commercinl position of fertilisers containing slower
release forms ol P Moeth Caroling RPR was readily
avatlable nationally, as wus Longlife Super 4
cogranulated SSPRPRY A phosphoric acid PAPR,
H:.,-'|'|]||;]ﬁ, and s _kuli:hl.ll' {50 derivatives were being
locally produeed for the Lower Mo Island markel,
and an inported phosphoric seid PAPE, Phospar,
was avatlable o the South Tsland. Ravensdown had
twe concerns relating tw the applicability of the MAL
Macienal Series data Lo the above regions, Fistly,
there was o loek of data on the vellow-grey carths
(OB wnd their intergrades with yellow-hrawn
eqrths (Y BEL particolarly those an the summer-dry
end of the spectram (al the thime the significant poe
i of teese Tell within the Ravensdown sales terei-
tory, Although MAT had five sites within this
category, three ran for onky 3 years and one of the
pwir sites at Winchmore Rescarch Stagion was irri-
mated. Secondly, i the MAF National Series, P form
was the foous und 50 5 cootent in the produc) wis
eliminated as o varioble, However, commercial procd
wels contain 5 and the agronomic mportaice of S
also needs o be considered when comparing alter-
pative products 1o S5P a8 pastonal Fertilisers.

T answer some of these queries, Rovensdown
Fertiliser Co-operative Lid instigated is own series
af trials, The primary objective of these wials was
to examing the perlormance of commercially avail
abde products comtaining varieus [oems of P and 5
as pastorad fertilisers on semmer-dry soils. A second-
ary ahjective was o commercially test the validity
of the MATF computerised leetiliser advisory scheme
(CFAS Y e the time the accepted method for calen-
Liting the P und S requirements of pasture, This paper
lrzely conlines ilsell 1o the first objective with dry
sentter (0D prodiuction rther than the change in
soil Lest levels being the main indicator used 1o com-
pare the performunce ol the various commercial
Fertilisers.
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MATERIALS AND METHODS

Trinds were inigally established on 14 sites in WSS
e af These sites wis re-established in 1990, when
Pt ey Lads also commenced. This papor concen-
irates on |12 of the Dinal Losites, those considercd o
meel the ohjective of summer deyness invalving
YOE and YOLY BE. o lermed Pallic and Brown
soils {Tlewite 1992,

CH these 12 sites, 10 sites ran for & vears and two
For 3 ar 4 years tome had tile drain damage problems,
ome was aceidentally topdressed). Eleven of these
sites ran From US4 and one site Trom [990-96,
Site and initial soil test detals are given in Table |
Sites ware chosen o be responsive to P hove
snil prl = G and to net have been opdressed for a
sear for longer where elemental 5 (5o had previ-
anely heen used ), Al sites bad low anion storage
capacity (A5, 13-35% (Table 1), Sites were tvpi-
cal of thee farm or distaet and consisted ol flal o
eently sloping sites that could be eastly managed, in
prddecks grazed by sheep and cadle. Pasture con-
sisted of permanent prass and clover, although one
site, because of s raindall puiern, acted as a short-
term pasture, Depending on the dryness ol e site,
legumes consisted of white clover, with some red,
suhterranea, and suckling clovers, Grass composi-
i ranged from perennial rvegrass 0 g higher pro-
portion of sweer vernal, Yorkshire og, and browinop
oft The drier Condd lower P fertility) sites,

All wials were replicuted  four times, in
randomised blocks with o plol sige of F0m?
(b s 28 mo AL erials were reated in the same man-
ner wnder a mewing regime. Plot boundaries wers
trimmed and 1his herbage remaoved. From the re-
mining ares two passes with o mower were taken
For 133 determinution. The remaining pasiure was
trinmed and retrned w0 the plows, resulting in ap-
proximately d0% ol the clippings being relurmed 1o
simubate arnzing. Trinls were regularly cut depend-
iy o the DA aconmulated, tking care not W al-
fow excessive growih, although on one or two
cecasions i owet periods this could mot be avoided.
O sverope, rials were col five o seven limes o year,
although 57 averared wlmost 10 cutsfyear. U sites
53 and 55 enly three cuts were tben in years 2 and
L, respectively. Some cover was lefi insummer, und
an aulumn cul was faken o eeineide with soil and
herbage tlesting. All sites were Fenced Trom grazng
aiel, where necessary, from rabbits,

Treatments were applied aonually i spring in
canjunction with any remedial basal fertiliser re-
guived. This was based on awtumn soil and herbage



Table 1
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S| s e e e | B results, Fall details ol 1his ;_m_d :?Thﬂr pruclil;;cﬁ
A8 | NeNelels Sentim = (2 are wiven in a fall report (Craighead 1997,
i o o Remedial fertilizer incloded applyving magne-

B i = sivm {320 kg Mg/ha) on several sites, par-
=gk TR DN e | e teularly towards the end of the rial. horon
E S = (4515 ke Beha) ong o two times on same
R A sites {one site received |5 kgt Gour thinas),
3 Ti '§| e e e B R R }_I_.]ld. [r_mi:..'ljdq:nl_||_n {20—H ] f","'lf:."h:n anee on
£ Z£= - - Four sites and twice o one sile, Two siles also
= received o single dressing of copper (05 kp

o Cufhar Some nitrogen (10 ks Noha), was ap-

B R RE o plied w all except one site in year f and some

sites also recceived 10-20 kg Neha in year 5.

Site derails.

e

=1
)
3 E Al sires had medivm o high reserves of po-
= | B tussinm (KO (Cornlorth & Sinelair 19840, s0

N > £ ; z imitzadly little K fertiliser was required, How-

= BT 5 Ef|9 ever, some sites did inttally receive 10 kg K

2 gf =B ZEB|= ha in spring, inercasing up o 30 ko K in
G = g 2 £T £ Wl | latter years on most sites. From year 4 (yeur

B 2 58 LEZgZ8|E 2 o site S0, 15 kg Kfha was applicd afier
8| FErEd gt é EES & each harvest w reflect accumulative clipping
S| pEgHE o QL B a8 3 ! [osses, unless linle herbagse was removed o

E s EEN EE‘% E- = e : thit hiarvest,

E 2SS g 2| s EF'I Al trials were in drovght-prone areas and
| £ SECoEIE W= therelfore susceptible w insect damage, mainly
| & mammoog ? o Fromn grass grub Glso poriog on Mol 1skand

g = y Hil_ceu_uml Argentine stem v-a:lu:vil et n"!lu_ STab
aEacoonSanas | 2 = 2 Diwrinon (Gesapon 200, h}-n_&_-_cnl_il Lh':fup
'_—"E = | R E :5:" EoEES L’fl EETE % o i Co.) was applicd as required, and Tollowing
B E A = % # = é é = é‘ = é = Lwi & damage the whole trial was lightly topadrissed
o SHOZ WD gy o D § L:,., A5 with aryvegoass and white clover mix, One sile,
i ; i £ ._‘-;Tlfu WHT LIir'.Tc'Ltll'H!rmI inthe _mtlj:lnn i vear 3

= == E o # 3  when plant losses hecame significant,

%I E 5 E E g 5 Treatments common e all sites were 359,
= ot e B ;‘_. 2 = Looghle Super, and Norh Caroling RPR
g =i e E L7 L INCPR). all with 5 added where necessary.
= | S e L S 2= Forthe PAPR reatment. Hyphos 5 or Hyphos
Z: ERMEHAELHESY; o ‘%'Ei,::: Supreme were used on the North lstand

mRERrem s g =2 sites and Phospar with added fine So on the

:fg' E.I.J = South Tslund sites (except for site 39 which

- RO i ) 3 -== & received Rockphos 51 This was because

;_:,'% E é'—f - EE%E% farmers only had access to these PAPR

| B g e 253 g 23 g 2w products in their district. Other regionally
:E' ¢ EE c28 EEECUE Ej AR availahle PAPKE products were also used on
5|25 E = % = :j 2EE = = 5 some sites butare ool included to this paper,

EeEsssnEE RS8R b = = Trypical analyais and product deserplions aee

HET siven in Table 2.

N z = Phosphorus and 5 requirements were cal-

Ega oy o e culated by using the Raversdown Fertiliser

- EE"’E & =5 = =N Recommendation programme (Ferlreci a

=z - == ERERe R company version of the MAF CFAS pro-

E|F=TEs 5= | sramime (Cormiforth & Sinclaie 19840 widely
F| 223 e e sl By acdvisers ol the e, T the latrer vears
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acdditivnn] 5 was sed, based on new inlormaticon on
the S model, o chiange in the way solphate 5 results
were expressed by Lhe luboratary and consideration
lor the deluyved releuse of coarser fractions of So
i Boswell & Swanncy 198%; Boswell & Friesen
(993, C. Boswell pers. comm.), The progrumme
save o maintenance” and “current” requirement for
Pand 5 based an aoll tvpe, aspect, stock tvpe, and
stocking rate. Maintenance is the requirement 160 give
BO-95% relative yield, while corrent requirement
wlso considersd the existing saoil test resulls, Soil (0—
7.5 em samplesi was analysed anooidly for Olsen P
and sulphate 5 by Soil Ferlility Service, Ruoukur,
Harmilton, The recommendation was dupliciled each
yeur: one based on aoseacral site sotl test resul and
the other on the mean of all the individoal phol re-
sules, T mnost years, sites received current reguire-
ments (in vear 2 oafl sites received a compromise
herween corrent and maintenance, in vear O appli-
edttionn vitkes were inereased where soil est resalts had
pol substantially increased . Tnitianlly, as all caoept
one sile were considered Pand 5 responsive, current
recuiremenl  wus  sreater than  mainlenance

Tabhle 2

Produsct Dieseriplion
Super- Fully acidolated Prock LG0AR ) using
phosphate sulphorie ccid, Mised with molien Sooas

Mai 5 Super il reguited {e.p, e make 5
Snpers, average o modesately aranaliled
TR Super! NCPR, shgbtiy over
seidulated Super with RPR added exden
pre pranulation, weaker pranule than Super
Partialby acidulated NCPR {L30ALR)

nsisg phosplaoric seid and molten el b

Lomgfifie
Super

Hyplios 5

Achbed during mumniucture,
miclersiely aranulated

H s
Suprome

Phespar hoported porbislly acidulated SOPR

(450 (OLAR  nsing phosprhone acid,
sl granude, Tow fines

R WCPR as received, 95% < 0.5 mm

4500 HA%E LS mm

HoE-LI

14.09
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requireinents, The P opravided by oo fertiliser was
hased on the vselul plane Pin the product, o value
which ook into nceonnl the reactivity of the P rock
blend used o make the product and the degree of
acidulaiion of the product {Table 2} For S5P this
was delined us the 29 citric ueid solubtlivy (espd plus
the difference between the total P (TP and the
cap o oa ey 100% was psed for the KPR componani
and 204 o the poo-reactive PR component in 1w
P rock Blend. For NCPR, sscelul T was defined as
QRS of the TP as it was for the PAPRs as they were
based entively on NCPR, The vseful P of Longlife
Super lell intermediate between hese as two-thirds
ol the product el under the S5F cotera and one
third under the NCPR eriteria, Superphosphite and
Lomglile Super valves aliered each vear as the PR
Blend wsed i their manulucture chansed, olferwise
annual variation in vselul Prellects variations in TP,
The amount of fertiliser procluct used was hased
o the amonnt of Poreguired; at each site each year,
all fertiliser treatnents received the same amoun
ol useful TLT0 the product did net then provide
sulficient 5, it was substituted with asimilir prodet

Procuct descriptions, NCPR, North Curoling venctive phosphale vock; RPR, pepctive phosphate rock,

Bane ol amafesis!

Toal 1 Llaelul P2 wap 57 5 (%) 5 form?
BB TR TLI-TLE S0, plus
Soid
regjuired
BH-Lh DA 454 dol-Bh Sy, plus
Sl
e
[4.5 4 8.4 [0 50
+90%: S0
13:8-14.1 1A7-134 4.5-57 12141 By +
=80 o
|75 17.2 T5-TF =10 Soinfched
13.1-132 130 1 =10 Soaibided

"Peodduct analysis varied ench vear, particolarly for 57 gl Lopglile Seper with rock blend and momelastnring

conditinns,

el P, ouselul plait T ovaried wirh Prock Blemd gsed, pacticalasly RPR component, seetest for full L""'.|'I|i||'|i'||il.lll.

M, waler saluble P

oreened So, 99% < [ mim, PA% < 003 mon 294 < 0025 s Maolien Socall prodoets < 1w, Tieest Hyphos 5 (035
< L5 ek, coarsest Fyvphos Supeme (295 < 005 e, Maosd 5 Super (ov 335% < 168 miml.
Rockphos 5 10-1E-0-100 waeel instead ol Phospae ar 5900 wealdy acidulared NOPRAOTSAR)Y vsing sulphosic acid

(usclal P IS, wap 0.6-1, 3%, 555 ol 8 as Sak
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and 5 oo summer-dey soils

conlaining sdditicnul 5 as Sa, o additional sereened
So was added, This meant S5 was substitoled by
Sulphur Super (0-8-0- 19, Hyphos 8 by Hyphos
Supreme and Longlife Super had 5o added, From
wear 4, all inergrade sails received af least hall their
Sas Sooas suggested inthe Feetrec mode] comments
section, and becanse sulphate 5 soil 1est valoes re-
mained low {results nol givens, Details of typical
slocking rales, mmntenance P oand S requirements
and the ranoe of P and S rices applicd are siven
Fable 3.

Trials wore munweed by a Ravensdown Held of-
Ficer in the district in which the trial was underlaken,
and these panple are listed in the ucknpwledgments.
Creer the rial peried perscnnel changed.

Sttistical anulysis was caried oot by repeaied
messnre analysis of varianee ot Olageo University and

Tkl 3
sulphuor applicd over the O v,

Stocking

e

Site Soil lype TR
M1 Wlulipir- =12
Waipukurau Crowenthorpe
N2 EARTH [t 1 1
Mlasterton
M Halcembe L&
Halcombe Fawmal
53 Wither |2
Wairau
54 Wither 2]
Seddon
53 Idomett 15
Clievind
il [ Haakn Iit
Lok
57 Feakabm 1413
Momntabio
STa Lisimare B=11
Westeriekl
58 BIRTELE |2
Creraldine
SEa {aremont I
Fairlie
54 T Houka 16

Balcloths

LH3

by using dimitaly (bdinitab Corporation, LISA L and
expressed as least sipnilicant difference (Saville
RSN

RESULTS AND DISCUSSION

Py maiter prodoction

Belean DA vear on all siles and wverage annual, and
September-May (lermed summer) rainfall are
wiven in Table 4, Prodoction varied on cacl sile,
Bt can b loosely placed into high (N2, N4, 87,
SO0 moderate (N1 53, 50, 58 and low 053, 54,
57, 58a) categorics. Sites in the high calegory
genarally have the highest mean anmual (=300 mm)
and swmmer rainfall (=380 mmi bat there are

Sonl tepe s stocking rates as mputs imoomalienance feriliser rate and the range of potoal phosphate and

Actual fernliser
applicd-
[mar ha)

Malnenaice Feriliser!
fper g

lanitially D kp PO ka 5 =15 ka I,
Liter 1112 kp P 1G-15kg s A—lH kg A
[2ka ', 15 ke 5 1327 kg P
H-28 ke S
G317 kg 1,
[5-25 ke §

[ 725 ke I,
2028 kgS

[ LS=16ke P,

Imitially 14 ku P, Be=210 ke 5
(5 lavar reduced slishtly)
Initialty 12214 kp P, 1920

lez 5 05 Jater increased shighily
b L Pol2 ke 505 laer lifte:d
i 1 kp S) 12 ke §
Initiully 12 kg PG ke 5 I H-25 kg P,
Later (R kg P2 ka 8 [ 425 ke 3
13 kg P, 1517 ke § 17.5-30 ka P,

16-37 kp &
19-20 kg . 21-23 ka & L4200 kg T,

[0-22Ke 8
B=11 kg P 14 kg 9-15 kp P,

S—18ke S

12 kg P 1015 kg 508 later
liflead 4o 1722 kg 5)
Il kg P.9ks S

1625 ke P,
1h-25 kp &
L—18 ke P,
8-10ke S

| 7530} kL
fi-13 kp 8

1820 ke P, 1417 ke §

Ialneenance fertiliser caloulated from Ministry of Axricalione and Fisheries (AT compoiesised fertiliser advisosy
weheme (CFAS ) nodel (Comfortls & Sinclaie 1982 with slight aciosiments whene pecessary Tor imodel impreovemeie
.|n<J sl ko ledse during (e ks,

“hetual fertiliser applicd is the maze over e el duratise, Bsed on [IIL aocdel”s current regairerment and varied cieh
seasnn Based on the site and mesn plot ol wesn resudis, Wheee el fndicared 5:8 ratio reguiced was high, some 5o
st tsedd irrespective ol eatmenl.
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4 o g b | exceptions: S8 under-perlocmed while 59 performed
g F S e e above expectations, Similarby, the lowest producing
[ e I e T B D — i Lo

= il e siles have the Lowest rainfadl G600 mm ool and
.':'_“: <425 mun surnmer ainlall), M1 performed ressan-
2 | | z2mawa ahly well despite o low rainlall Other climatic fac-
"HE = v :;. u}F r::' :F‘: = tars probahly account for these variaiions: spring
g | BogeaTay erowth would commence earlier at the warmer

morthern sites le.g,, W1 cempared with southern

E sites extending the srowing season and hastening
= a0 ] oxidation of So (Boswell & Friesen 1993). Sie 549
= - . heas the longest daylizht hours: it also receives 50
:CT S0 more rain days (New Zealand Meteorological
% S Service monthly il ohservitions, 988061, and
o = EHEEEERY much  lower  evapareanspisation than the

s o ol P B . ] .5} i

i Pl Murlboroush and Canterbury sites where hot dry
iy o porth-west winds are common 10 suniner, Siie 58
o = omomoe & 15 10 the foothills (203 m o abiitude , where sunnner
t e IF":; i é = {;f = T I & winds are often conler, reducing DM prodoction.
5 = & X% il o When all site DIV data is combined {Takle 33,
E | i i ; production is a8 Tollows: yeur 6 year 5 = year 3 >
= b= oa e i vear 4 = o= year 2 = year | Here the relationship
2 |g|588EN258 5 hetween DM production and sainfall is much ¢l
= ] W e K = - 7 clwieen production and runbdl s moch ciearer,
= L i = g - = R e B ; g ! ) 5

= | WD = _54 in pardicular that with sommer rinlall (Control L)
= | - = ¢ = 0,98 versus summer rainfall: 0.7 ] versus annuul
g e L._ﬂ rainfally, Fertiliser rrearments showed a similar im
i R =g Pt e proved relationship with summer rainfall e.p, 850
=1 WD AT D D A 1

T i o eo= 09 and D070 NOPRSo: ro= 0098 and 0.64, re-
= | i spectively. Hence eainfull, particofarly summer eain-
= e | o £ Fall, 15 considered the main limitaton on production
E A ‘ o % = om the sotl groups cxamnned here, This explains why
’-:- i?':",. overall production is quite low compuared with the
Z | &%= a5 R MAF Mational Series triaks (Smith el al, 19490

[=8 e e B

& = = = =i == ; Ll
= v | EEEE B £ = Fertiliser treatments

= [ N M B vt L)

= cn TacEED Al sires, with the exception of 37 und S8, -
£ ik B =5 aponded sianificantly o P and 5 feriliser (7 0.05,
= = | 54 = = B Tuble 41, with o slight response o these wo siies
E |7 =& 5 =9 (Phospir P < 0] on 87; 85P P < k] on S8a) The
= & 208 . i
= H EZ prealest response wis on the Muarthorongly sites, 53
B o L oma e 2, ;é and 54, On the 10 responsive sies, 551, Longlile
SE | m|REzesme | D e Super, and P/ reutments sianificantly merease
= o | GECSERRGE |2 T Sup o PAPR treatments sienificantly |
= g RIS S = e i '?'s :*—I\ & _ZJ [0t o all sites, and NCPE/So did so on cizhe sites,
2E E'g; 25 The relative merits of the individual treatments are
=z Leaad === w ranked ab 3 oand 6 vears in Tables 6 and 7, respec-
s e Fi E -;I: -‘E E E: E E‘E REEn tivedy, Alter 3 vears, S5P had significantly increased
= i DD 2E = F produetion at all 1 sies (7 < 0L053, and oo mine of
=8 S iE tiese it was the best performer., [n contrast, the ather
= E v —| E2sE three treatments produced siznilicantly more prowth
=& | = =g | 275 = al only five or six ol the sites, On the nine respon-
= 'E = '—"'%'E“ TE| =& E ﬁ aive sites that ran For 6 vears, 551 runked lirst oo
- o .:_-f, wm Bz BDE soven and seccond on the other twe, Generally, the
e Ea;f 2 n3=| EZE & order [ellowed S5P = Longlife Super = PAIMR =
=k = M= E bz ol L " : ] e i . 3
= E ZEET L:,‘E": % E E‘ f_‘rgl‘gf e MCPR. Overall, 58T produced significantly o
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FI0 {0 D05y than all other restments on two siles
(N and N2 and MOPRESo an cight sites,

Chryao ammnoal basis, when all sie dato s combined
(Tahle 5); 55P, Longlife Super. and PAPR treat-
ments procduced significantly more than the nil Fer-
riliser control in all years, as did NCPRSSa ron vear
20 < 04, Superphosphate outyiclded NCPR/SG
i all years, PAPR treatments in yvears 2— anid
Longlife Super in vear 4. Longlile Super outyielded
MUPRSS0 i years [ und 5. bot dad nol ditfer signifi
cantly from PAPR treatments inoany your,

Table s
arsel i cain sl Covne ) PAPE, pardly aeiduliied phospla

Year 17 Yo 2

[RETEEA (REAETEIY
Concrnl BTN 5165 ¢
Superplosphioteds ARA0 Ol Ak ey
Losglife Superds 53T SHAS ab
PAPRSS S35 ah STE S
NEPRIS 12 AU
LS, 243 RIH
Avinual raentall [ERAY)
Sep-May ranfull 423

B

The mean D6 response o fertliser over all siles
is eiven in Figo T Responsiveness senerslly in
creased with time from almost [0% in vear | peak-
ing in the fifth vear ot 35405, Similar responses
were noted on some sites in the MAE Natonal Se-
cles (St et al, P99, The poorer response in yeur
fconld rellect the control responding (o spring N
fertiliser in o weller vear and more N Oxation by
resident clovers, Gillingboon et al (TWIS) Tound N o
more coonpmic option than P iand 51 on steeper
sunny (dryd facing country,

Surmmary of veardy dey mocner fhafa) by resmen!, (17 sies wears | =30 11 sifes veard, 1O sies vears 560

I poctis; MR, Mol Carceling reactive phosphte ock,

Yoor 3 Yeord Your's Yo G
f0 [z [REIAR R ETER!
S55M1e 5120 ¢ Sh6S e fikda
0135 0 19l a TIIE TEME o
GATS b GUIEL s 75354 TII5 b
NER N iR T425 ah T2 ah
[t S5 fr TR b TAAS

325 2HI R0 47103

Gl el Gk Rk

447 445 5al 385

Eaeh analyss freated the siies s blocks g mndomized block analy=is of varanee,

Site S4, venr 1 1SHEEL vear f 190540,
W ithin-vedrs tearments with oo lettens in commaon differ

Table 6 Raonking o first 3 vears of those proslucing
significantly mwre dey matter (OMY han the contenl,
0005 nnless otherwise shitel, PAPR. partdy acidulined
phosphate rocks: NCPR, Morth Carolina reactive
phosphate rock.

Longlife

Superphosphate SupertS  PAPRS NOPRSS
ml I
N2 I - 3l
4 I 3 + 2
a3 I 2 4 K
hE| I 2 G 4
55 I —~ 3 :
S I 21
AT | — = =
S8 2 I 3
HHa - - -
) I 3 — 2

S 2 0,

signilicantly from cach other, &< (005,

Tahle 7 Ranking over 6 years of those producing
atgaificantly nsome dey oratter (MY e e contiel, <
U5 unless olheradse stated, PAPR, partly acidubatel
phosphate rocks: RCPRL Morth Caroling resclive
phosphiste rock,

Longlile

Superphosphate Superds PAPRSS NMOPRS

el | i) 2 i
M2 I it i 2
53 2 | 4 3
5 I 2 i g}
55 I 4 2 3
1] | 2 3 4
57 - - | ! -
ST | 2 3

bh 2 | B -]
S I 2 3

003 < P D10,
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Fig, T Percent diy matler ves-
ponse over nil lertiliser inoeach
war 1o various phosphite and sul-

-
(=]

phur prodocts, [9ERHED | 09300
Pata mean of 12 sites vears -3,
[T sites voar £, 1 siles voars 5-6,

-ro-—Su'pe'n"'S' I }
Sebcltn PROOKS 1= 199550, PAPRY

L)
L] ]
= - : |
§ nghhmi 5 Hyphos in Nocth lsland,
g 40 —&— PAPR/S Phospar in South Ishind bar 54
= & RPRIS i Rockphos 51 PAPR. partly acido-
=] Ll phosphiee tocks; RPR, reac-
20 LE0 5% ‘L ; e
& D v phesspline rock
10
¥ T T T
H 1 2 3 4 5 ]
Yaar

The performunce of different reatments 1s com-
mirad with the best performing fertifizer, 551, and
expressed as relative apronomic effectivenass (RAE)
i Fige 20 Chicn et al: 19507, Siee ratios such as the
K AE are relatively unstable quoniitios, the doty were
avernzed over the sites for each year before caleu-
Latingg the AR for cach Terilser and year, hence no
LSk are siven. The results show o sradon] ome-
provement in performance of all treatments relngive
1o S5F with time. However, no oreatment reaches the
performance af S5P after & vears, Longlile Super,
amd PAPR renching 80-9056, und NCPR 70% RAE,

A the Tairest camparisans mmongst lertiliser
reatments wre made by using the combined sice data
tameiair & fohnstone 199550 the Tollowing indi-
vidual ferfiliser comments are largely made on this
basis.

RER
MCPRSo did wol produce significantly more DM
than the condrol wnbil the seeond year, This fagk of
carly response 15 probably diee o the poor initial
refease of P and So; appros, 30% of P and ar leas)
this smoual ol So iz expected Lo release within g year
(Boswell & Swanney 1988 Edmeades et al, 1991).
From a P perspective this is in agreement with
Sinchair et all (RS0 who Found Sechura RPR was
ineflective i he Drsl wd generolly second year, and
Comdron & Croh (1997 who Gound o similar efec
an Puptinke From usinge MCPR on o Brown soil,
Wbl is less clear is why, relative 1o S5P, NCPRY
S0 only shightly improved [rom year 3. From a P
perspective, BEdmeades et al, (1991 ) and Rajan et al,
CE951) considered the time lag associated with RPR
pee (io reach = 90% RAEY was -6 years. when

residual Pooontributions from previouns dressings
were considarad. Particle size o RER may alsohove
some influence: “as received” Sechura RPR was
pwo-Lhirds aseflective s nee (073 0003 mm siee)
on four sites in the National Series {Perrotl el al,
[ty North Caroling P is slighily (bt nol signili-
cantdy b ess elfective thun Sechura PR (Sincluir eal,
998 From a 5 perspective, o minimum of B53% of
resichial Soowonld have been available within 3 years
ey Sonthe [sland sstes and 995 on the warmer Moeth
Taland sites (Boswell & Swonney [988; Craighead
19970, In the nfernediate lerm, he sereened So wsed
with NCPR is notas effective us thal In wet mix
Sulphur Supers which generatly contuin lner 5o
(Boswell & Friesen 1993 &, Craighead unpuhf.
datal,

While the effectiveness of RPRSo blends may be
pproved by cosranobating the two ingredients 1o
Form s Biosuper, Lee et al, (1987 and Rajan (1987
lesve shawn these prodocts o be mere elfective with
lewer reactvily Porocle compared with NCPR.

s ki fewl i commpare the performanes of RIPR
with that in the Mational Series as they were larpely
oil weller sites (ratelid] TO0- 1800 e, Hdmeades o
al. 19907 in the presence of adequate 5. While all
sites met their criteria for RPR ose of Low pll and
lowae ASC, ol five had = 800 mm rainfall. OfF these,
ee was net responsive w leriiliser; on three sies,
SSP sl endperlormed NOPRAS o, and miay have on
the rermaining site (58 had it listed & oveors, This
date sugzesis that for BPRSG o replace S5P the
cainlull eriterin for RPR of = 8O0 om may be opti-
mistic, The only dryland YGOE site in the Matonal
Series which lasted 6 yeors was the Winchmore
drvland aire, where Sinclaic et al, {19890) concluded
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Fie, 2 RHelunive  agronomic 120 4 :
eilectiveness [RAE = {lerliliser — 1
contral | — feuper-contrody = 1007 100
al produats compared with Super- . .
phosphate {where RAE = (00}, 40 - I—O—Sunuﬂ‘s |
2 sites inoseaes 1=3, 11 sites i &
vear 4, W sites inoyears 5-5. 80 |—m—Longlifes
PaAPR, partly peidulsied phosphae i
mckss BPR, reactive phosplite 40 —h—-PAFRIE
rish.
—e—RFRIS
20
0 . W
1 2 3 & B

Sechura RPE was almost oy ineFoctive. Site 574
e the same soil type, and M1 were the only two sites
where there wis o sionificunt DM response o RPRY
S, dncdhcating annual and summer eainfall st be
= 550 mm and = 400 o, respectively for RPRSoO
b b partially cllective.

Comparisons with the Austeatian RPR trial series
are also diflicolt as many of their sites had dillerent
pasture species, much warmer climates, and grealer
rainlall extremes, and a0 no single envirommental
Festnre adequately predicted performance. They
penernfly found RPR wis only effective after 4 yeurs
providing annual cainfall was = 700 mm (or =
850 mm an the shorter teem (Sale e ol 199750, Sul-
phur interactions also need 1o be considered as hall
their aites were S responsive by Lhis Hime {Simpson
19975, L our trinds of the 1 responsive sites, [ive
wotild have met their rainfall eriteria, Although on
all five sites RPRSSo zave a DM response, on only
ane was the response comparable 1o thar of 557,

While sullicient maisture for RPR and So.disso-
lution remains the meost likely Tinitation 1o the ¢f-
fectiveness of NCPRS0 on YGEs and YOEY BEs,
it rnust alsir b recopnised thin these sorl geoups are
highly responsive te S, teguiving 5P ratios grealer
than 1O (Sinclair et al. P985 This alfocrs the ceo-
noanies of using RPRAS products; Eibmcades el al,
(1991 ) caleulated the breakeven time for PR ver-
sSSP increased Tram 3=7 years o 6-15 yours
where 5 wis reguired,

Lomglife Suprer d plosplaovie aeid PAPR
Freiniesss

Baoth trearments performed intermediate between the
S8 and NCPR veatments, Although there was lit-
the between the two, Longlife Super performed
shghtly better in comparison with NMCPRSo in year
I, ancd 1o year 5, e sl responsive yoear. This may

Year

b rellection, certtinly initially, of irs higher wa-
ter soluble P iwspd and 5, Longlile Super contains
sulphute S, so comparisens with 5P are more likely
to reflect P solobilily. Results supgest Longlife Su

per acted as a mix ol its constituenl materials, te,
as a0 TO% Buper, 309 RPR mix, and while i per-
formed well on several sites, e.p., 53, 58, this was
mod consistent with rainfall. Condron & Goly (107
Found e o wetier Brown soil, o higher rate ol
Longlife Super, of egual wsp, performed betier
SSI indicating the RER companent was contribut-
ing o plant P requirements. Ledgard et al, (19925
achieved simdlae results on six North Isband sites (of
meadinm-high ASC)L Longlife Super was nol vsed i
the Mational Series, but a SIS0 Blend o SSPYNCPR
was slightly inferior 1o S5P on five sites (Ledgard
et al. 1992 They concluded that as there &5 no
chemical reaction helween the two companents,
Longzlife Super acts differently fron SSP, wd there-
fore the sotl und chimatic eeiteri of pH and rainfall
applicable o RPR vse should also apply o Longlile
Super, OF the four responsive stles Uil met e =
00 radntall criteria, Longlife Super wis as
effective us S3P on all except N2, the highest
producing sile,

[ as dilTieult o make comparizons between the
PAPR products because Tew were compared at the
same sites, The Hyphos products performed consisl-
ently on the Norlh lsland sites, even M1, the driess
site. The igher average rinfadl and warmer lem-
peratures at Narth Island sites leading o Gister dis-
subiticn of the residual Pand So (Bosweld & Fricsen
(930, and the finer Soin Hyphos products probahly
acconum for ity beter performance compared witll
Phospar on South [sland sites: this despite Phospar
having a ligher wep, Phospar pecforns mare com-
paribly with Flyphoes i0 data rean the three e
dronght prong sites 5 jgnored, (530 540 amd 57u),
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Cn these sites the perfarmance of Phospar may alzo
reflect e hardness of the granole s the prodoct was
dried after manulacture. This may have delaved the
refease of Peach spring, cxplaining s seasonal and
annual variability on some sites (Craighead 1997 )

Rockphos 5, a weakly acidulated sulphuric acid
PAPR af Tow wap, performed similarly to ather
PAPR prodocts ot 89 1t was abso used an Norih 1s-
tund siles, bul performed more variably (Cradehead
PO Based o its Paolubility i woukl be expected
w perforn intermediate bevaeen the other PAPRS
and MOPR/So, although any improvemeants may
reflect that 435 of its 8 is a8 sulphae S, Rajao et al,
(199 considered S5PRPR cogrimuolated products
anel sulphuoric acid NC PAPREs penerally inferior o
phosphoric weid PAPR ol similar wep, due 1w cal-
cinm sulphate coatings impeding I dissolution, o
Avstralia, o sulphuric acid PAPR performed well
compared with Triple Super on only Qoo out of 22
sites, all on lemperate grasslind under 670- 1080 mm
rudnfil e e ul, 19977, While the MAE National
Series showed PAPRs in g good light (Quin et al,
1985 Smath ¢t al, 1990 the PAPEs used i {his
atindy had o lower wap, ond 8 effeces cannot be iso-
lated, Stephen ¢ 1986) and Frieaen et al, { [987) suge-
fest So nclusion in PAPR o be gselul, but not ay
benelicial as it is Lo RPI, or o PAPRY mude Teom
less reactive rocks than NCPR.

Crverall, resulis suggest Longlile Super and some
PAPR produces can be reascaably eifective on these

soils, bl not as effective s 5581, particularly on drier

sites, Both are corrently out of favour with farmers
s achvivers s Lhere is no cost saving over S5P, This
i5 o reflection of the cost of phosphoric acid far
PAPE manulactore, and the necessity i add 5. Poar
eranule strength s also an Jssue with Lonolife Su-
per i this ey canse landiing and spreading proh-
fenns.

Superpluospire

Superphosphale perlormed consstently webl on ull
responsive sites inooll vears, o refleciion of 115 ahil-
ity nor onby o provide seluble P, bot also o provide
aiduble 5. Hence, i was often the best treatment in
spring following fertliser apphcation and poing int
e dey summer. Individual treavments perclformed as
well as S5 on only some sites, On the remaining
Four sites b thee Toll study ool reported here, some-
times reatments olso performed as well as or hetter
than SSP (Cradghead 19970, as they did on some sites
in e Mational Series (Smith et al, M990 however

Mew Zealand loomal of Agricullural Research, 2004, Val, 47

all these sites were warmer and much wetter, 11 s
also bporiant o recog nise in comparisons with the
Maliomal Series, thal S5 qualily has been consisl-
ently better (higher wspoand 2% eitric acid-
solubilities (cspl) since the MNutioogl Series was
undertken. In the Matonal Senes the mean of the
local SSP used was 905 TR, T0% cap, .79 wep
ismith eral, U compared with that used in ihese
tridls, B85 TP, 5.3% cap, 8.2% wap (Craighead
2970, relTection of changes in, and finer srinding
ool the phosphate rock blend gsed i the manufaciure
ol S5P.

CONCLUSIONS

Superplosphule treatments ESSF or Sulphor Superd
grow mone diy o matler than slower release Fand 5
resrments on 12 YGE ar YGEY BE intergrade soils,
predominantly in castern Now Zealund. Partially
peiduluted and BRPR treatments were sl nol as el
fective ns S5P after & vears, This work demonstrases
that on pasture prone o sumimer divness feilisers
sheold contmin soluble Poand al least some soluble
s indicating that S5 ar Sulphar Supers are s6ll the
best fertiliser products for this enviremnent,

Partiatly aeiduluted P products, Longlile Super,
Hyphos, und Phospar, with variable smounts of sole-
ble 5 or 50 can sometimes he quite effective afier
23 vears of use (T elimatic conditions suit. However,
they may ool be as cost elTective as 55F.

NOPRASG treatments conlaining sk relense T
amd 5 were ool very effective on these soils com-
pared with S5P, For these treatinents 1o be partially
elleetive, annuasl rainlall certiinly needs 1o be =
350 mm and summer Cseplember—hday i mindall =
400 mn Howeyver, even on siles with = 800 mm
caintull NOPRISo treatments were senerilly not as
gl s 55P,
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