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4. DEFINITJON OF TERMS ANO ABB REVIAT!ONS 

USED I N THE MANUAl 

,.. , ... ·u•·~.'locc ~•;ot~~o;.-• .A. • .-..-. •• •tu• •. , .. ,,.,.. •• .. • • .·-~· -·-- ... • • • • • • • · ••· - · · · • ,...., •• • ·----- ····-· - ...._ - .... . ..... • 

NUTR IENTS 

Critcria for thc following nutricnts and nu1ricn1 
fractions are describcd in thc ;1ccom panyin¡; t ablc~: 
nitrogcn (N), nitratc-nitro0c n (N01-N), phosphoru~ 

(P), phosphatc-plwsphorus (P0.1-P), polassium (K), 
sulphur (S), sulfatc-sulphur (S0.1-S), calcium (Ca), 
magncsium (Mgl, suuium (N;J), chloridc (CI), coppcr 
(Cu), zinc (Zn), rnangancsc tMn), iron (Fe), 

.1luminium (Al), boron (11), molyhtlcnum (MoJ, 
cobalt (Co) ;111d nickd (Ni). lkfcrcncc is abo madc 
to publishcd cnzymc <~ssay procl·durl·~ al1(! lo r:q>id 
fll:lct tcsling tccl1niqucs. 

Unlcss othcrwisc s talcd thc con ccn lr:~ lions an.: 
rcportccl on an ovcn-dry basis ilS pcn:cntages ('Y.•) 

or in L•n its of mg/kg. 

PLANT GROWTH STAGE 

Thc nutricnt conccntrations listccl in thc tablc~ are 
rclatcd to spccific stagc:> of phcnolo¡;ical 
dcvclopmcnt (c.g. tillcring, fl owcring) orlo pl:1n1 
.1ge (c.g. ·lO days frolll ~owing¡. In pcrcnni:~l crop~. 
calendar dates are oflcn l iSCd to spec.:ify ~:unplin¡; 

tintes. Normillly, il would be unwisc lo use tllc l i~tcd 

valucs for intcrpn.:Ling p i ;IIH ;~na t yscs <lt othcr 
¡;rowth :sta¡;cs or plnnl <II)C:S. Thc li11 CC ~t-•gc~ ur 
growth clcfincd fo r forcst spccics (sccdling, juvcnilc 
and maturc) are illu~tralcd in Figure 4.1. 

The following Lcrms ami abbrcviations h;~ve bccn us<.'d 
10 describe plant growlh ~!.1!)1..':>. In i!ddition, for ~01111..' 
~pccics, rcfcrcnccs lo pul1lhhcd kcys of phcnological 
<tcvelopmcnt are includcd l>cncath lhc crop na me. 
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J rd bl,1dc bduw 1lw c,1r 

d.ll'' .1f1er l:u ll in¡: 

d .1y' .lill'f ~.IIÍII.IIUIII IIC.I illll'lll 
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d.ly~ .tllt'r ,o,..·ing. cnlt'rgencc, or 
tr,llbp(,lfllllll: rC,Jll'l'IIVdy 

ítOWl'flll~ 

Fccl-c'> ,,,,re of ¡;rowlh SIJt;C> in 
ccrcJb (l.~r¡;l: 1 '.154, >CC Fi¡;urc ·1.2). 

¡;rowlh >l,l¡;c 

ht:.~rlinn 

joinl in¡; 

jtlvcnill: for fn>t'>ll•e<'> ( 1-5 y<:.1"1 

MI\S/MAE!Mt\ T 11l0111h> .Hit:r >Owu1¡;, cmcrucno.! or 
lr,ln>pbni ll l$ rC>J)CCIÍV(' Iy 

m.•l<lfc pl.111t or onc rc.ulr for h.~rv~>t. 
For forc~l ~pccics, 1hb tc!ml rne.1ns trc~: 
.1¡;o.: ?J Y'-'•"> uld 

1',111idc ini11.11. p.~niL i t: ini11,11ion 

:ihno1 
S11.:111 [km¡; 

''" u 
V,1r 

Ve¡: 

pod i1ll 01 ¡;r.1u1 icll 

pod ~el 

'l."<•(ltlll!! ,l.l¡;c For lon•,l 'Jli.:Cil'>. ch~> 
lcrm nu:.m' lll'C .1¡;c < 1 Y•:.u ••Id 

)hClOIInt; 

~h.:ru t..:lurlg.lliorl 

ttllcrir1¡: 

unknmvn 

V,lntl\1 ~ 

VcgcJ.Hiv,! 

Z.1dol..'> d<.'Cim,ll roclc sor Jhc wowth 
>l.igC:. OÍ LI!H'.lb (Z,1dOI. (•t,tl. 1 ~7-l ~~..: 
T.1hlc -1.1) 

PLANT PART 

Thc fo llowi ng abb rcvi:ll i on.~ 11;1\•C ll<:t.:n u~~:d lvr 
ptan r pa rts: 

A 

Ap LB 

t\ •YOL 

Jl.b,ll ~ 

UOIIC 

BYOL 

Cut 

!..11 

Ll l 

Lll+l' 

Ll' 

J.Y,viCL 

Ml 

MRWL 

" pr 

I'YMJI 

I'YMI. 

J'YOI. 

~lJ)CX 

apic.1 l lo.:.u· bl,lclt• 

u:nnin.•l .1pit t.:) plu:'\ r"uu!:t.:)l upt·~a 1, ~~• l;l._ld,· 
(>ec hcltrw) 

b,¡,,¡¡ >ll-111 i<:CH',¡(,) 

hl.llh: oppO»lc: .>nd h,·lmv tlw <.oh 

bl,rclc oi youn¡:e'l upc•n le•. o! 

cotylcclorh 

l.1to.:r:d 

le~ s· bi.Hic (<'X< IIIC iin¡: ,h,:.Hh or ¡ll'tio l•!i 

l~.1 i bi.Hic ,me: Jl•'lu.>l<.: 

low~>l lt:.li p.1 i r 

lc,lflt'l oi ymm¡;c>l m,llwo.: \.Oil1Jltltu ;,l ¡,.,,, 

m.llur~ lc.1i 

midrib oi wr.1ppcr tc,1i 

p.:lit>le 

p.1ir 

J)l.!lÍc•le oi YMil l>l'C b<.:IOw) 

p•:liol~ ni YML (~<.:e l>dow) 

,uhh·ndin¡: p~t io lt•!Ji YOI. (:••·• · ll<.:low¡ 
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PJ.m t"Ana /y:;is: 1\11 ifliCrprc t.1lÍIJt l h f.uwal 

• 

• 

7ú 

I~MI. 

:; 

S.1p 

Tb 
lVD 

u 
WL 

W':> 

Yl3 

Y IJIJclo:: 

Y[l3 

Y( U -t- 1 

YF 

YF~L 

YL 

YMU . 

YMil + 1 

YMHL 

YML 

YML -t- 1 

Y013 

YOB +l 

YOL 

YOL +1 

rcc c;ruly fll,l furc: lc·.1f 

~1(;111 

>•lfl 
lrtfoli~IC lc,tVC> 

h.>fl vbthlt• dt'WI,•p bu¡:.uc.mc) 

unknown 

wr,lppcr lt'.ll 

wholc >hool or 'IOJh' (•.e .• 111 of lhc plan! p.ub 
.Jbovc ¡;ruund) 

youn¡; lc.tl bl.ldc (t.l'. youn¡;cr th;m YMI3); in 
CJ>C uf~ compouncl or pinrulc lcai, ll incli ­
C.:JIC> lc,l0CI or pinn,l IÍ>>uCS 

youn¡;c>t cmct¡;ccl le. Ir' bl.1dc (rice) 

youngc:.t (i.c. uppcr mosl) cmcr¡;cd leal bl.1clc; 
in ccrc.1b, rhb lc.1i bl.tclc h.1> ..:om¡>lclcl\' 
crnl!rgcd Wllh its .ltmclc!s pre~cnt 
(>Ce Figure].]) 

nc.:x t oldc:.l lc.11 IJI.•clc bclow YEil 

young íoli,l¡.;(' 

\'OllllJ:C>I fully c:o.p.lncll'd lc.1f 

Yllll ng 1 c.IVC~ 

youn¡:c'l (i.t•. upper 111o;.l) 111.1lurc lc.11 hl.ulc. 
eovcr> 1crn1> >UC.:h . 1> 'rcccnrly 111.11ure lc.u' 
bl.ldC', 'uppcrmu>l lll.tlurc IC'.ll bl,tdc' or 
'youn¡.;c>t íully cxp.mclcd le.•( bladc'. 

IICXl uldc:.l lc.tl bl.tde hclow YMU 

youn¡;c:.t m.tturc hc.ut leJ( 

youn¡:c>t m.tturc lc,t( 

nc>.l oldC'~t n1.11urc• IP.tf i>Piow YML 

youn¡;c:.l open lc.1l bl.1dc 

ncxl oldc>l opcn lc.1r' biJdcbclow YOB 

youn¡;C>l npC'n lc.1r' hl.11lc in p.hturc lcgumc> 
1.c. thc lhtt•t• le.IOt·h, l'xdudi11¡: :.ublemling 
pciiOil!, whrdl h.IV<' opcncd iully, hut whid1 
h~vc yctiCitc.tch m.1ximum sizc bcc Fi¡;urc :!.J) 

11c¡,l youn¡:t•;.l opo·n I1•.\Í hl.ulc· in p.l>lttll' 
lc¡;lfiiiC> hct• h¡;uu: 1. 1) 

Otllcr al.lbreviatio n ;; lo r p lnnt part~ are definccl at l iH: 
hcad o f thc t:tb lc in wh ich thcy appcar. 

H O W ESTABLI SHEO 

Thc following abbrcvi:tt iom dcl'inc h ow thc plant 
test critcria wcrc dcrivcd or cstablishcd. 

O di~gno:.lw record> Cderivetl from ( f,liJ b.1nk 
of .m.1ly~c>l 

r r;,·lll ,.x,.•·run''"l 

1 :,e llow1ng "''"'"'" '""""' ,,q>el inwnr 
Lll 

l't:JI 

l'c.lt-Vcr 

Pmix 

Pul 

lrlci.IIUrt' rcvic:w 

pc,llt.Uhtuc e>.p<·tuncnl undcll,lkcn in 
t:IJ,.hou'l.: 

I)CJI .mcl v<•rminolilt! c.;uhurc cxpcrimcnl 
undCII,ll..cn 111 t:l,h~housc 

puuin¡; mi>. 

poi lri.l l> 

!>.1ncl 

se 

'"l111io11 <uflliiC! l'~peflllll'lll 111 wllu 11 
molri<.:rll' W<'f<! rep lenr.hccl p<·riodil';.lly 

>llfVC\' cl.11.1 lrom commcr<; i.ll no¡» 

'·""' r uhurc c>:p1·rimcn1 u11den.•l..cn in 
¡:IJ»hou~c 

'olulll>ll rullurc c>.pcomcnt undcrtJkcn 111 
gl,l»homc 

5oil >Ctil cultwc t'>.¡><'runctll undcrl.•kcn m 

J:b»hOII>C 

U unknuwn 

C LASSIFICATION OF NUTRIENT 

CONCENTI~A TI O NS (sce Figure 4.3) 

D efícicnl 
T lüs is thc rangc o f c:ont.:cnt ralions in lhc spccifi!.:d 

plant part whi<;h is associ:llcd with vi sible dcficicncy 
symploms onthc planl ,1ncl scvcrcly reclucccl growth 
ami product ion. 

1 n so me e:. se) this rangc lw:. bcc:n dcfinccl in 
cxpcrimcn ts. In o thcrs it h:ts I.Jccn dcvdoped f rom 
anJ iylical dato collcctcd <.Juring problcm di :1gno~b. 

Wherc viii\ IC) .tre found in l he cldscknt r.tn~t:, 
corrcc.:livc Olé:l)ll re) .m.: clc:t rly rl!qu ircd. 

Marsinal 
T his i) thc ran¡;c of conccntratiom in tJH: spccified 
plant part which is associatcd with a rcduction in 
grow th or producllon but within which plants do 
not show visible ~ymptoms of dcfi<.:icncy. 

This cl;~~sification i~ cs~cnti:ll l y lhe 'low' ranse m<..:d 
by many authors who work with wooc.ly pcrcnni;ols. 

Changcs in fcrtilizcr pr:r<.: til.:c are us¡t;t l l )' rc·quin.:ct if 
valucs in thb wngc :ne encounll!l\:d. l low..:vcr, fo r 
so mc nu lrienl an(lnop combin:t lions (..: .::;. nitrogcn 
in applc ;nHI stone f rui l ), t11crc m;ty be mcri t in 
opcr;tling in lh is ranse lO Obtai n bc~ l fruil q ual iry. 

Critica/ va lw.: (ddicicncy .wd loxicity) 
Thc crit ic¡¡l conccntr:rtion lor 111c spc<.:ifícd plant 
par t c~omctimcs ~tatccl wi th ch.:fincd varian<.:c) is lh.tl 
conccnt rat ion o f thc :.ingle nutricnt al which growtll 
or produ<.:lion is lound cxperimcutally (whcn.: 
al! othcr conditrons ;trc optunum) to l>e ata 
prcclctcrmiuc<.J proporlion of maximum (q;. 90% 
or 95% maximum yicld :tré valtu:s oflcn cho~cn ·) . 

Thb v:.luc willlall within ihc m:tr~u1:tl r.tngc. 

A criti<:al valuc for toxicity ahovc whích gwwlh or 
production falh bclow, ~.1y, !>0% or 90'}(, m:.sximum 
yicld, can be :>lllltlarly delin(:d. 

Critica! valucs are ;dw¡¡ys dcfincd objcctivcly. 

Plant nutricnt st:ttus should norm:JIIy be kept above 
rhe crilical valuc (dcficicn<.:y) or bclow tJ1c critica! 

valuc ( tox i<.:ity). 
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Ca(%) Fl YMB on Fl shoot u <0.20 

fl YMB on Fl shoot o <0.40 

Mg(~o). Fl ~ .. . ,YMB O!) Fl sheet u .<9.1 6 

. J:'-!a(%1- . Fl YMB o~ ~1 shoot - D - <0.10 

(1(%) Fl Y,'v\B on Fl shoot o <0.30 

Cutmg/kgl Fl YMB on Fl sh~ot u <5 

Fl YMB on Fl sheet o <5 

Zntmg/kgJ Fl YMB on Fl shoot L' <15 

Fl Y.\.IB on Fl shoot o <10 

Mn(mg/kgl Fl YMB on Fl shoot L' <30 

Fl YMB on Fl shoot o <50 

Fetmg/kgl Fl YMB on Fl shoot L' <50 

Fl YMB on Fl shoot o <100 

.-\ltmg/kg) Fl Y.'v\8 on Fl shoot L' 

Btmg'kgl Fl y,'v\B on Fl shoot L' <16 

Fl YMB on Fl shoot o <20 

,\ lo!mg/k¡ü Fl YM6 on Fl shooi o <0.1 

-;-.;-~ ,,..,._;<%' 

Nt<!·Q) 1 O wee~s v\'5 SJnd o 78 

Seedl \\'S Pmi'( 

1 0w~ks \\•S SJnd 

~:·~ol 1 O v. eeks \\S S.1nd 0 . ~ 1 

10 weeks \\S Sane 

.\1~: ~~; 1 O \•. ecks \\'S SonC: 

• 
0 .22-1.60 

040-1.60 >1.60 

0 .17-0.50 

0 .10-0.30 >0.30 

0.30- 1.0 > 1.0 

6.0-15.0 

5.0-30.0 >30 

15-60 

10- 100 >100 

30-300 >4·.)0 

50-400 >400 

50-1 50 

100-700 >~00 

Verv toler ,1n: 

1 ~-100 >~0(: 

20-100 > 1 O(l 

0 .1-1.0 >1 .0 

; .O•J.J . I-1 

O.I)().Ll.l() '~ 1-

L\ .1--0.62 

0 4\H).~ 3 

0 4~ ·o.;y 

o 11-0 2'? 

USA 

Aust 

USA 

Aust 

Aust 

USA 

Aust 

USA 

Aust 

L'SA 

Aust 

US.-\ 

Au:;l 

LiSA 

1)5-\ 

Aust 

A u;: 

~l.)i 

.>,u;t 

A u SI 

o\~-:-i 

.-\u,; 

-\ust 

29 

35 

29 

35 

35 

~ 9 

3.) 

29 
,. 
0) 

29 

35 

~9 

33 

c<l 

2<1 

35 

33 

Jl 

IJ 

JJ 

33 

33 

JJ 

1 
' 

' 

. 

GfO\\ ;;·. rec: ... ::t:l'):: Ir' df:l l( !~r·¡ ;>:dr.: ~ 

B.1nl..~i<l e~ :c::oLJ 

D~liCit;>:"!; ~~,1:-:.¡; r:t-(:Cl:r 
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-
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K(%) Stem >30cm 51h leal below growing F <1.0 1.0-1 .5 Aust 28 

long terminal 

5(%) Stem>30cm 51h l e~ i below growing 0.41 -0.48 Aust 28 
long termina l 

Ca(%) Stem >30cm 51h lea! below growing 1.0-1.2 Aust 28 
long terminal 

Mg(%) Stem>30cm s•h leal below growing 0.24-0.32 Aust 28 
long terminal 

Na(%) Stem>30cm s•h leai below growing 0.65-0.8 1 Aust 28 
long fermina l 

Cu{mg/kgl Stem>30 cm s'" leal below gro\\'ing 9 .0-21.0 Aust 28 
long terminal 

Zn(mg/kgl Stem>30cm s•h leaf below growing 42-60 Aust 28 
long terminal 

Mn(ms/ Stem>30cm s•h leal below growing 150-203 Aust 28 
kg) long termina l 

Fe(mg/kgl Stem>30cm · s•h leai below growing 61-81 Aust 28 
long terminal 

Al(mg/kgl Stem >30cm s'" leal below growing 190-233 Aust 28 
long terminal 

B(mg/kg) Stem>30c'm sth leal below growing 49-57 Aust 28 
long termina l 

N(%) Nov-)an YFEL S 0.7-1.0 Aust 8 For high yielding Sih-an Red!Soiari Su~set 
Period of 

active growth 

Nov-lan YFEL S 0.6-0.8 Aust 8 for low yieldt"g Silvan RN!/Saiari Sunset 
Period of 

active gro\\1h 

Aug·ÜCI YFEL S 0.5-0.7 Aust 8 For htgh yieldtng Silvan Red/Saiari Sunset 

."-ug-Oct YFEL S 0.4-0.5 Aust 6 For low yie!d•ng Stiv<~ Red/Saia:i Sunset 

P(%) No,·-jan YFEL S 0.08-0 .1 Aust 8 Silvan Red/Sabri Sunset 
Period of 

i\CIÍ\'C gro\\1h 
~ 

Aug-Oct YFEL S 0.2 -0.4 Aust 8 For hi¡:h yit>ldmg Silvan Red/Saf~ri Sun~t'l :: 
S 

"" i e: 
w "· 
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P(%)(ctd) Aug-Oct YfEL S 0 .08-0.1 Aust 8 For low yielding Sil van Red/Safari Sunset 

K(%) Nov-jan YF EL S 0.21 -0.36 Aust 8 Sil van Red/Safari Sunset 
PPriorl of -

active growtn 

S(%) Nov-)an YFE L S 0.1·0.16 Aust 8 Si lvan Red/Safari Sunset 
Period of 

active growth . 
Ca(%) Nov-jan YFEL S o 25-0.4 Aust 8 Silvan Red/Safa ri Sunset 

Peri od ol 
active gro\\1h 

Mg(%) Nov-jan YFEL S 0.15·0.22 Aust ·a 5i lvan Red/Safari Sunset 
Period of 

.. 
active growth 

~a(%) Nov-jan YFEL S 0.55-0.7 Aust 8 For high yielding Silvan Red/Saia ri Sunset 
Period of 

active growth -
Nov-jan YFEL S 0.65-0.8 Aust 8 For low yielding Silvan Red/Safari Sunset 
Period oi 

active growth 

Aug-Oct YFEL S 0.3-0.35 Aust 8 For high yielding Sil van Red/Salari Sunset 

Aug-Oct YFEL S 0.4-0.45 Aust 8 For low yielding Silvan Red/Saíari_ Sunset 

Cu(mg/kg) Nov-)an YFE L S 2.0-12.0 Aust 8 Silvan Red/Safari Sunset 
Period of 

active growth 

Zn(mg/kg) Nov-jan YfEl S 16.0-30.0 Aust 8 Silvan Red/Saíari Sunset 
Period oí 

active growth 

Mn(mg/kg) Nov-jan YFEL S 70.0-120.0 Aust 8 Silvan Red 
Period of 

active growth 

Nov-jan YFEL S 100-300 Aust 8 Saiari Sunset 
Period oí 

active growth 

Fe(mglkgl Nov-Jan YFEL S 15-30 Aust 8 Silvan Red/Safari Sunset 
Period of 

active g10wth 
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N(%) 50-120 days Fronds • Peat <2.0 2.4-2.7 Aust 36 Hysol · ieni lizer study; ironds on -Hysol lpa le 
after green) diagnosed as N deiicient 

treatment 
started 

P{%} 50-]20 days Fronds Peat 0.2-0.4 Au st 36 Hysol' fenilizer study 
after ; 

treatment 
started 

Kl%~ 50-120 days F<onds Peal 2.5-4.0 Aust 36 Hysol · íeni lizer stud~: 
after 

treatment 
staned 

5(%) 50-120 days Fronds Pea t 0.2-0.3 Aust 36 Hysol· fenihzer study 
alter 

treatment 
staned 

Ca(%} 50-) 20 days Fronds Pea: 0.3-0.5 Aust J6 H)•sol' i~nihzer study 
alter 

treatment 
started 

Mg(%) 50-120 days Fronds Peat 0.25·0.5 Aust 36 Hysol ' ienihzer stud) 
after 

treatment 
started 

Na(%} 50- i 20 days Fronds Pc,11 0.05-0.15 Aust 36 Hysol ' iertilizer study 
alter 

treatment 
started 

CI(%J 50-120 days Fronds Pea: 0.3~0 .6 Aust 36 Hysol ' ienilizer study 
after 

treatment 
staned 
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Cu(mg/kg) )ust before Fl YMB u 

Zn(mglkgl )ustl¡efore Fl YMB u 
Mn(mg/kg) )ust before Fl YMB u 
fe(mglkg) just bcforc Fl YMB u 

B(mglkgl )ust before Fl YMB u 

N(%) 2-3 years old YMB on any shoot S 
at Fl bud 

initiat. (Aug) 

Fl bud initiat. YMB on stem with flower buds S 
(Augl 

Alter Fl YL S 

Shoots >40 cm Hardened YFEL S 
longwith 
dorman! 

terminal bud 
during Jan-Feb 

Shoots >40 cm Hardened YFEL S 
long with 
dorman! 

termina 1 bud 
during jan-fcb 

P(%1 2-3 years old Yo'v\5 on ~ny shoot S 
at Fl bud 

initiat. (Aug) 

Fl bud YMB on stem with flower buds S 
initiat. (Aug) ' 

Alter Fl YL S 

Shoots > 40 cm Ha:dened YFEL S 
long with 
dorman! 

terminal bud 
during Jan-Feb 

\ _______ . 

<5 6.0-15.0 USA 29 

<15 25-60 USA 29 

<30 100-200 >250 USA 29 

<50 100-500 USA 29 

<20 30-100 >200 USA 29 

1.2-1.3 Aust 33 

1.4-1.6 Aust 33 

0.8-1.0 Aust 35 

0.82-0.83 Aust 26 

0.7-0.9 Aust 26 

0.0-l-0.06 Ausl )) 

0.09-0.10 0.17 A USI 33 

0.09-0.10 Aust 35 

0.06-0.07 Ausl 26 

Leal necrosis at 200 mglkg 

P. cynaroides (King protea) 

P. repens 

P. magnifica (Queen protea) 

~...... -
...... 

-

Protea Pink Ice. Adequate can be as high as 
1.24% N when N fenilizer is used. 

Protea Pink Ice. Adequate range derived by 
survey. (G. Banh pers. comm.) 

P. cynaroides 

P. repens 

P. magnifica !Queen prole a) 

Protea P1nk Ice 

.. 
' · ' );;. 
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K(%)' 2-3 years old al YMB on any shoot 0.34-0.73 A u si 33 P. cynaroides (King protea) 
Fl bud initiat. 

(Aug) 

Fl bud initiat. YMB on stem with fiower buds S 0.31 -0.52 Aust 33 P. repens 
(Aug) 

After Fl YL S 0.3-0.4 Aust 35 P. magnifica cQueen protea) 

Shoots >40 cm Hardened YHl S 0.37-0.41 Aust 26 Protea Pi n k Ice 
long with 
dormant 

terminal bud 
d~ring )an-Feb 

5(%) 2-3 years old at YMB on any shoot S 0.18-0.24 Aust 33 P. cynaroides ( King protea) 
Fl bud initiat. 

(Aug) 

fl ·bud initiat. YMB on stem with ilower buds S 0.24-0.29 Aust 33 P. repens 
(Aug) 

After Fl YL S 0.09-0.10 Aust 35 P. magndica CQueen protea) 

Shoots >40 cm Hardened YFEL S 0. 11-0.13 Aust 26 Protea Pink Ice 
long with 
dormant 

terminal bud 
during )an-Feb 

Ca(%) 2-3 years old at YMS on anr shoot S 0.52-1.00 Aust 33 P. q•naroides CKing proteal 
Fl bud inilial. 

(Aug) 

Fl bud inilial. YMB on st~m with ilower buds S 0 .45-0.73 Aust 33 P repens 
(Aug) 

Aiter Fl Yl S 0.3-0.4 Aust 35 P. magnifica \Q ueen protea) 

Shoots >40 cm Hardened YFEL S 0.46-0.51 Aust 26 Protea Pink Ice 
long with 
dorm·ant 

terminal bud 
during )an-Feb 

M¡;(%) 2-3 years o ld at YMB or. any shoot S 0.10-0.12 Aust 33 P. cynaroides (Km¡; ¡¡rote al 
Fl bud initiat. 

(Augl 

fl bud i nitiat . YMB on stem with flower buds S 0.06-0.16 Aust 33 P. repens 
(Augl o ... 
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Na(%) 2·3 years old at YMB on any shoot S 0.13·0.21 Aust 33 P. cynaroides (King protea) 
Fl bud initiat. 

(Aug) -
Fl bud initiat. YMB on stem with flower buds S 0.04-0.07 Aust 33 P. repens 

(Aug) 

Cl(%) 2·3 years old at 
Fl bud initiat. 

YMB on any s~oot S 0.12·0.14 Aust 33 P. cynaroides (King protea) 

(Aug) 

Fl bud initiat. YMB on stem with flower buds S 0.02-0.04 Aust 33 P. repens 
(Aug) 

(u(mg/kg) 2·3 years old at YMB o~ any shoot ; S 2.0-3.0 Aust 33 P. cynaroides (King protea) ; 

Fl bud initiat. 
(Aug) 

fl bud initiat. YMB on stem with nower buds S 4 Aust 33 P. repens 
(Aug) 

Alter Fl YL S 2.0-4.0 Aust 35 P. magnifica (Queen protea) 

Zn(mglkg) 2-3 years old at YMB on any shoot S 19-27 Aust 33 P. cynaroides (King 'protea) 
Fl bud initiat. 

(Aug) 

f l bud initiat. YMB on stem with flower buds S 26·35 Aust 33 P. repens 
(Aug) 

Alter Fl YL S 100-20 o Aust 35 P. magnifica <Queen protea) 

Shoots >40 cm Hardened YFEL S 12.0-15.0 Aust 26 Protea Pink Ice 
long with 
dorman! 

terminal bud 
during )an-Feb 

Mn(mgf 2-3 years old at YMB on any shoo: S 145-265 Aust 33 P. C)'naroides (King protea) 
kg) Fl bud initiat. 

(Aug) 

Fl bud initiat. YMB on stem with flower buds S 208-220 Aust 33 P. repens 
(Aug) 

After Fl YL S 50·400 Aust 35 P. magnifica (Queen protea) 
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: Shoots >40 cm H~ rdened YFEL S 43.0-44.0 Aust 26 Protea Pink Ice 
long with 

. dormant · 
ter.minal bud 

during jan-Feb 

Fe(mg/kgl 2-3 years old at YMB on any shoot S 38-5 1 Aust 33 P. cynaroides (King protea) 
Fl bud lnltiat. 

(Aug) 

Fl bud initiat. YMB on stem with flower buds S 76-115 Aust 33 P. repens 
(Aug) 

Al(mg/kg) 2-3 ycars old at YMB on any shoot S 80-150 Aust 33 P. cynaroides (King protea) 
Fl bud initiat. 

(Aug) 

Fl bud initiat. YMB o n stem with flower buds S 105-155 Aust 33 P. repens 
(Augl 

B(mgikgJ 2·3 years old at YMB on any shoot S 1~·24 Aust 33 P. cynaroides (Ki ng protea) 
F 1 bud initiat. 

(Aug) 

Fl bud initiat. YMB on stem with ilower buds S 19·2~ Aust 3~ P. repe ns 
(Augl 

After Fl YL S 10.0·20.0 Aust 35 P. magniirc,1 (Queen protea) 

N (%} 1 da y before 2nd and 3'd 5- leailet leaves Soil 2. 14 3 .0 -3.3 Swe 21 
hal"\•est irom Fl shoots 

Pt%) 1 day before 2nd and 3'd 5-leailet leaves Soil 0.1 4 0 .28·0.36 Swe 21 
harvest from Fl shoots 

K(o/oJ 1 day before 2nó and 3'd 5-leaflet leaves So il 1.0 1 1.9-2.2 Swe 21 
harvesl lrom Fl shoots 

Cal%) 1 day beiore 2r.d and 3'd 5-leaflet leaves Soil 0.39 1.3 Swe 2 1 
hMvest irom Fl shoots 

,\.\gf%) 1 day beiore 2nd and 3'd 5-leailet lea,·es Soi1 0 .2 0.3 Swe 21 
harvest irom Fl shoots 

~a(<¡<,J 1 day belore 2nd and 3'd 5-leaflet leaves Soil 0.4 Swe 21 
haf\·est írom Fl shoots 

(1 (%) 1 da y bciorc 2nd and 3rd 5-leaflctlcavcs Soi l 0.03 Swe 21 
harvcst from H shoots 

.· r 



Shoots >40 cm 
Jong with 
dorniant · 

terminal bud 
during jan-Feb 

Fe(mg/kg) 2-3 yearsold at 
Fl bud initi~t. 

(Aug) 

Fl bud initiat. 
(Aug) 

Al(mg/kgl 2-3 years old at 
Fl bud initiat. 

(0ug) 

Fl bud initiat. 
(Augl 

B!mglkgJ 2-3 years old at 
Fl bud initiat. 

(Augl 

N(%) 

Pl%1 

K(%) 

Ca(%) 

Mgl%) 

NJ(%) 

CI(%J 

Fl. bud initiat. 
(Aug) 

Aiter Fl 

1 day beiore 
harvest 

1 day beiore 
harvest 

1 day before 
harvest 

1 dav beiore 
hJrvest 

1 day beiore 
harvest 

1 day bcforc: 
har.·est 

1 da\' belorc 
lldiVt:~l 

• 
Hardened YFEL S 

YMB on any shoot S 

YMB on stem with fiOwer buds S 

YMB on any shoot S 

YMB on stem with llower buds S 

YMB on any shoot S 

YMB on stem with ílower buds S 

YL S 

2nd and 3'd 5-leailet leaves Soil 
írom Fl shoots 

2na and 3'd 5-leailet leaves Soil 
from Fl shoots 

2nd and 3'd 5-leaílet leaves Soi l 
lrom Fl shoots 

2"<! anó 3'0 5-leaflet lea ves Soil 
irom Fl shoots 

2nd and 3'd 5-leailet leJves Soil 
irom Fl shoots 

2nd and 3'0 5-leallet lea ves Soil 
irom Fl shoots 

2nd and J'd 5-leallet leaves Soil 
lrom rl shoots 

' ' 

• 
43.0-44.0 Aust 26 Protea Pink Ice 

38-5 1 Aust 33 P. cynaroides (King protea) 

76-11 5 Aust 33 P. repens 

80-150 Aust 33 P. cynaroides (King proteal 

105-1 SS Aust 33 P. repens 

14-24 Aust 33 P. C)'naroídes (Krng proteal 

19-24 Aust 3~ P. repens 

10.0-20.0 Aust 35 P. magniiíca (Queen proteaJ 

2.1 4 3.0-33 Swe 21 

0 .14 0.28-0.3& Swe 21 

1.01 1.9-2 .2 Swe 21 

039 1.3 Swe 21 

0.2 0.3 Swe 21 

0.4 Swe 21 

0.03 Swe 21 
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Shoots >40 cm 
long with 
dormant · 

terminal bud 
during )an-Feb 

Fe(mg/kg) 2-3 years old at 
Fl bud initiat. 

(Aug) 

Fl bud initiat. 
(Aug) 

Al(mg/kg) 2-3 years old at 
Fl bud initiat. 

(Aug) 

Fl bud in itiat . 
(Aug) 

B(mg/kgl 2·3 years o id at 
Fl bud initiat. 

(Aug) 

N(%} 

PI%) 

K(%) 

Ca(%) 

Mgl%) 

1\!a((l/o) 

Cl(%l 

F 1 bud i nitiat. 
(AugJ 

Alter Ff 

1 day beiorc 
harvest 

day beiore 
harvesl 

1 day befare 
harvest 

1 day beíore 
h~rvest 

1 day beiore 
harvest 

1 clay befare 
ha"·est 

1 day bciore 
harvest 

Hardened YFEL 

YMB on any sheet 

YMS on slem with fl()wer buds 

YMB on any sheet 

YMB on stem with flower buds 

YMB on any shoot 

YMB on stem with ilower buds 

YL 

and 3'd 5-leailet leaves 
irom Fl shoots 

2" and 3'ó 5-leailet leaves 
. from Fl shoots 

2"d and 3'd 5-leailet leaves 
f rom F 1 shoots 

2nd and 3'd S·feaflet leaves 
i ro m f 1 shoots 

2"d and 3'd 5-leaflet feaves 
irom Fl shoots 

2nd ancl 3'd 5-leaflet leaves 
(ro m F 1 shoots 

2nd and 3'0 5-lea flet leaves 
from F 1 s hoots 

• 
S 43.0-44.0 

S 38·51 

S 76·115 

S 80·1 so 

S 105-155 

14-24 

S 19·24 

S 10.0-20.0 

Soi l 2.14 3.0-3.3 

Soil 0. 14 0.28-0.36 

Soil 1.01 1.9-2.2 

Soi1 0.39 1.3 

Soil 0.2 0.3 

Soil 0.4 

Soil 0.03 

. --·----·---·------ -

• 

Swe 21 

Swc 21 

Swe 21 

Swc 21 

Swe 21 

Swe 21 

Swe 2 1 
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K(o/o) (ctdl 

Cal%) 

Mgf%) 

Cu(m¡;/kgl 

Zn(mglkgl 

/v\n(mg(Kgl 

Fe(mg/kgl 

Blm¡;/kgl 

Nf~o) 

P(%) 

u 

u 
u 

u 

u 

u 

u 

u 

2nd year 
during 

dormancy 
(Augl 

2nd year 
during 

dormancy 
(Aug) 

2"d year 
during 

dormancy 
(Aug) 

Centralleaflet Soil, 

Sand <1.50 

Centra11eaflet Soil 

Centralleaflet Soil , 

~ Sand 

Cemral leaflet Soil, 

Sand 

CentraliE;aflet Soi l, 

Sand 

Centralleaflet Soil, 

Sand. 

Centralleatlet Soil . 

Sand 

Central leaflet Soil, 

Sanci <20 

YMB below flower bud S 

YMB below flower bud S 

YMB below flower bud 5 

.. 

USA 

1.0·1.5 USA 

0.3-0.6 USA 

5.0·20.0 USA 

30-70 USA 

100-450 >1000 USA 

50·250 >1900 USA 

25·60 USA 

1.3-1 .6 Aust 

0.07-0.10 Au~t 

0.-15 -0.53 Aust 

30 

38 -

30 

30 

30 

30 

30 

30 

33 

1 

1 

33 Possible toxicity at 0.83~o 

1 
33 Possible deiic iency al 0.1 7~. 
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S(%) 

Ca(%! 

Mg(%) 

Na(%) 

()(%) 

Cu(mg/kgl 

Zn(mglkgl 

Mn(mg/ 
kg) 

Fe(mg/kg) 

Al(m¡ykg) 

2nd year 

during 
dormancy 

(Aug) 

2nd year 

during 
dormancy 

(Aug) 

2nd year 
during 

dormancy 
(Aug) 

·2nd year 

during 
dormancy 

(Aug) 

2nd year 

during 
dormancy 

(Aug) 

2nd year 
during 

dormancy 
(Aug) 

2nd year 

during 
dormancy 

(Augl 

2nd year 
during 

clormancy 
(Augl 

2"d year 
during 

dorma,.,cy 
(Aug) 

2nd year 
during 

dormancy 
(Aug) 

YMB below flower bud S 

YMB below flower bud S 

YMB below flower bud S 

YMB below flower bud S 

YMB below flower bud S 

YMB below fiower bud S 

YMB below flower bud S 

YMB below fl ower bud S 

Y,'v\B bclow flower bud S 

YMB below flower bud S 

0.20-0.26 Aust 

0.39-0.53 Aust 

0.12-0 .1 5 Aust 

0.013-0 .058 Aust 

0.07-0. 15 Aust 

2.0-3.0 Aust 

8.0-9.0 Aust 

220-318 Aust 

50-90 Aust 

173-380 Aust 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 
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1 

t 

V1 
o 
o 

B(mg/kgl 

P(o/o) 

N (%) 

P{o/o) 

K{%) 

Ca('Yo' 

Mg(%) 

Cu(mg/kgl 

Zn(mp/k¡ü 

Mn(mglkgl 

B<mrJk¡:J 

Mo(mg/kgl 

¿nd year 

during 
dormancy 

(Aug) 

1 month alter 
potting up to 
250 mm pot 

1 month aner 
.potting up to 
250mm pot 

1 month alter 
polling up to 
250 mm pot 

1 month aíter 
pottirig up to 
250 mm pot 

F 

F 

f 

f 

F 

F 

F 

F 

r 
f 

f 

• 

YMB below flower bud S 

Le aves S 

Leaves S 

Lea,·es S 

Lea ves S 

YMB u 
YMB u 
YMB u 
y ,"vtB u 
YMB u 

Y,\·\8 u 
YMB u 
YMB u 

YMB u 
Sud~ se 
Y/\19 u 

-··- --- - -- ------- . .. . ·-·- -------
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0.16 >0.20 Aust 35 A. baileyana; in toxic range, stunting. 
discoloration oí leaves and retarded root 
development. 

0.2 >0.25 Aust 35 A. retinoides; in toxic range. stuntin¡;. 

¡ ~ 
1 . 

L 
l ! ! 

.L 
d iscoloration of lliaves and retarded root i : 
development. ¡ ~ 

0.18 >0.20 Aust 35 A. decurrens: in toxic ran¡:e, stunting . 
discoloration oí leaves and retarded root 
development. 

0.2 >0.25 Aust 35 A. ileaphylla; in toxic range. stuntin¡:, 
discolorat ion oí lea ves and retarded root 
development. 
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2.0-5.0 Ger 5 

o 2-0.45 Ger 5 

' ' - - Ger 5 ----~-' 

., 
·! 
.r 
1 i ~ 

0.8-2 o Ger 5 
.. , 
' !· 

0.2-0.6 Ger 5 
· 1 . 

·1.0-10.0 Gtr 5 
t 

25-70 Ger 5 

40-120 Ger 5 

25-70 Ger 5 

73-114 206 USA 40 

0.3- t .o Gcr 5 


