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ASSF^$SING SITE PRODUCTTWTY OF INDIGENOUS CYPR.ESSI PINE
FORf,ST TN SOUTHERN QI'EENSLAND

ByJ. K. VnFtsy'.DdN. B. H.ut''

SUMMARY

Sft. fom, tt eT'..r.d hlight of .5 u d,b.b.o,b. Ee D.ldired fm rnc srart
h.idt di.G!.r rcla*rEhil,, b shwn b bc . pra.&rt Dd Getul |fu oI sit
Fprodrdivity in idig.ttc cyFa pitu lcdlitu.p,) 6oct in $!d|h
O.|e6l,rd, Udile iiL. in&r, rtis nFse ir tut b.sd @ .ac .d rtB 16
Ft dlial lor iite produaivity.ss.sflor id sle.ts o{ unttFvd c u|'.@.C!.

REST'iG

I| 61 mntl€ q@ la f(me d. rrarim, te }. .u andd@ dlro adrc .te 2j @ de
didi{re irhaut ud'hme (€cE idEr praredu 6ppon ttuid,&rdi@t
d'.mEe,ca @mdEpr.t4Eer ltitcd.taplodrdtutuidcnldodrEt .foretr
ildiraGdGc'l,'fl'sp..tusdd.oEcrrd. At difi.|tcd.ritdi.e&d!dd,
etrc|Grer'6rpcb6&Ml'a!.,dorc.[c.duFt r i.:tpdrt'€v,luriniteh
prod*rivirad. s$riddrE h. DAd.liB in6euie|'Gd d'ng.i|td'N.

RFSTJMEN

54 p|Bdr. 14 Fl,m.|G Sitio (Site F.mt, d.toid! @ t arnln.spcrad. d. d
drbol & 25 d. d. diimlm (drp), obtoddr & h Eb6n lrmJirn;o d.t rcdal,
.@o u indic.dor pridioo y 'irit d. h pibdudn ihd ii.t jrio o bo.qE @dG d.
crrri''! sp d el tu & O-Ed".d. A .tile|qir d.t Ldbc d. Snio, ;{. -Gdida m
$ be d la .d.d y por brlo sii & fiiliLd d h cvjritn iL tr produdn nld
del sitio en rodalB disr,il|6 o ite .drd d.s)cidL

hf&do.tioo

Emcienr yild ford5tinB and fo6r manaAmeni requiB a retiable mcerc of sit€
prodictirity. Site ind€x is eidely uled d a D€a$ure oi sile producriviry, but it usc b
coofined to even-agcd sreds of ttr.,m agc.
_Tbir study is coooemed wiih the indigenoo5 *bire cypress i,E lcaui'�t gbt cophrua'nlomFon 

& Johcon sytr c sh!., R. Br. cr R. T'.-Bar; a H. C. s;.) fora6 in
soulh€m Oue€rEland. Th€i€ iDrE* oornnonly orflr 6 udcwr.ag.d srrnds dodimted
byrypr€ss pine, ad less mocly as purc evcn-oged d,rd9

The sp€ri€s_forns:ros,th rbt, bui Apar€trtly 
-aDuat" ritr8s aE cotrtu!€d by a

pro|Us|oo or "lat{€_ ntrgs, a an npB !o &tcroiE age arc quir€ sbixtivc (Feti,trd
Smir-h_195). In dis rcspccr ii diliers tm .hc no bdn "yp;* *; C. i,,urpt-
R. T- Bater & H. c- Sm.) whicfi in .hc trooior Dorsood cjindc;r.ortIEm Au$;alE
foins atrouahings alnelBble !o st€D aratFb (HaD|E l98l) alt@iry site ird€x ro b.
d.aemincd. Th6 for stads ot whiae cj,ptB rine in surtm euc.nslad sire itde!
cannoab.used!oqur ifysiteprodurivityandsmeotlErm.!reisr€qui.€d.

' D€Frlneol of Fo.6rry, Ou@stand, Ausralia_
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Rcviev of fh Ir.r'stur.

VoluEe produdiD n usurly rhc g|@rh porrmcter of grearAr irtertd ro rhe fDrBt
nanager, ad evahatbo ol sit€ producliviry itr tctB of volume is de3iEble (Srmmi
1965I Som€ m€6ur€ oI volune p|rodrc{io as a guidc lo site Fodu.rivity ir pL.tatiotrs
is used iD Cermmy (Sbrir"sta and Lj|rii t96), Sw€do (6hostoo a 41, j964, ad
Bd.ah (Johil*onmd Bndl€y 1963, Btadbydrr., 1966 atso inmaryorhacountriae.g.
France, Finlad. Nomy). D€spite ih€ spe xiry of""l'-e p,od"cti- * - hdic.ro.
of $rc ?roductiviry, site ind€x hq6€d on Fighr{se retarimshiF hs be€n r*tety
adoplcd, prirctpally bq2w t/ohme Fodu4ib. b dimqft to D.src (Mads l9ti5).
Ho,er€r, itr-strds ot utr*troxD d unevcn agc. ync orhcr ma$'e of d; podudivii
rs rcqun€d. vanclry (lB) idcntitrcd sfleral m6IE whic.h arc Doro.ianv ulctul ft;
als$sing siL Fodrrtivity ir idigenous for6is. Tbc n* pniistng idi"d. "iruat
appe-ararce, trat!_al basal area, strnd teirbr .trd sirc frtd.
_ The visual arEE{raocc ofa siaod may b; used !o indi.aE site prodrctiviry. t_c*i!er4t ,
(196) rcpon€d dlat ftn6 radida p rnnDo.s in Sourh Aitralia can- bc ctassifi€d
Tqe<.fi'lly irto seven sitc qurlity cbss€s otr fie bdsir of sderat viBo,lr ad f.,m. {IowD
densiiy,-treedle t€trgth and cobur, b6rr tthn€sc and cotour. g!€n tewt ard dcg€e of
c{tropy br[|atbo. A 3% syg€mrtic saal€ ol saaditr{ voluo€ is """essed cono*"1l,
to calibraae th€ vi$tal x.esn€ir. Ho{,€ver, in idigenous tonsrs ot varying age a;
stockirS, th€ rethod is ullit€]y to Bive resdts Dorc rcilc thu rhrec cis6,-8md,

_ Ptenaar ard Trrtrh I OCB) obc€rved that even-a8ed srards wirt iriiar spocinss
above a certain loqe. linit comrcrae tow.ds e identic_al arot of b€sal ;a ;r
h€clare, derermined by rhr @paciiy of thc sire. tfthe prtube tbai mdistubed sit€s dnd
aoward equilibriu (Dawkic 1958) is aoc€lred, ttre. th€ €qu ibrium or orfirat ba6al
ar€a may be 6$mcd !o be an cryrlstun of Oc !iae'3 pmd'tdivity (Astr|'tr t%t,
lrqfi"' ltr'd 9o$nscr lgR, Adtard r90). rhis ueiul! .y i,.i-a. " *r,i
indi€atorolsit€ forrel,irively udist'nbcd fnest, but b€causc it isureliiHe art rhsgirg
or ofterdbturbance, it li utrlil€ly .o hav€ wid€ appli,catim

W€stveH ( lm)arg'!€d |ar il|€ heighieEaiEd at the cessationofb.istr I,owthwas a
Sood itrdicator ofsit€ prrdudivity. llavcl ( ty,5, tgm) t|s€d stard hcighi to-ediDate sil€
Fploducriviay ir jarrah fE&.olrpra t uryiada) torfdit in wf'ltn ALsr.tia. The rc.bod
fails if k 8ging has i€|m,ed tlE largc st€c botn rlle stard, n if wind he breren ihc roF

Ihetl suitanl hrge stgns aE rct availabl€, the hei8b.-dianetq rerarbnship |nay be
us€d to charact€ris€ rhc site. This apptEt is anrlogoc ro lite io&r, ad solu; audG
(srout ad Shumway 1982, Rdnhardr 19E2, l9B3) have uled rhc heiShidiarnercr
relationhip to deri!€ sire ird€f, esrimaG conpoaibL wirh previously pubtished h.ighr-
.ge relatbnshig6. Si.e bdex b rnd€fin€d ir atr un€vcF.geit sbnd. a fo, sFcies ;Eh
6 cypress pirc wbl$ hav€ utrttrwn a.d irdc.erninar€ age, it is appropriari to ur tle
cxF€lcd lrcight a. a coowni:nr indcx diflner€r. Vuday (l*3) propa;€d dle t€rm rn
/ornr to distitrguish rhe cotrcep. fiu site hdcx.

.Mc[-hbcr- gr1 Biddord (1957) p'opo6.d an cquariotr b6€d o Meyef:0940)
adapraaiod oI the Mitscherlich er6c."y taw (Al6lnan t t):

H : r-3 + o(r et\
wh€re n is heieht (u). D i! d.b-h. (d), a is a dre Dammercr ad, ! a consknr
ctaracl€ttic to the s?ecies. Tbeir c/ork *6 ba!€d oo d@irant t €€s s€tcd€d &om
I St idd k u$ally d.f4d c rte e4.rud heigh or lhe <tdlmtui |16 ir tlE stand rr a
ltmi@Gd in Lrac-
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srands frm a wide range of sites, bur mt fid saads *ith abomrr srocking or t!!gt
loeging. They uled a s€ries of Morphic orrc, assuning rhrt sirc murd affocr or y

- The nefiod was more foflnaly qlEdf€d by Stour ard Sbumwly (tW), who gave
height{ianeler equatio$ whrin plcdid sire ind€r codpatible with pub| hcd hcighi-
a8e equations for six speci€s in thc U-S.A. Tbcir drta 'ete ako obrained ft@ domimnt
and coiomin.d tr€€s, but hten ody Am cveFa$d $ands. Th€y erMined the
r€latioGhip oI both paranerers with sirc irde', lnd-foudd Oat ootihe asynpro.ic
beighl z ps cGrclat€d 'ilh sitc, and Ihat tte shrF Ftueter b wa'consuri tir ary

Rei ardt ( 1982) irv€stigaEd seral cqurriG fr'r th. heigbr di@r€' j.e
relariotrhip of westem Lrdr, and foutrd t"r rte retatio.r"lip .*itirea a so.rg
polynorphic &rtrd, b€{ d€s.rib.d by rhe BertatatrS equation. Reinhardr's cquatioi

H:r '3+a( l - { rof

vh€rearndcareco strnBdetermircd by rhe sit€, ad, is a spcri: coctal|r. R.irlardt
worled with &.a frortr pure rd mired stards of etsrem tarch, rd Eed rh€ h€ight-
gltrpq 9ry9 b p|rdid Stc irder ompatiblc wirh rhe heighkAe equations- of
Bdcknel (lyr0). Nol only $€rE .r€€s oo bcr.cr sit€s rrll€r at any gi"c. tirinerer rtm
lre€s oo poor sites. bul the gwrh r€spon!. crhibited a srroog potyDorphb r€rd.
Howcvei. thc crlrv6 wene not weI difler€rriat€d for trE6 less thatr 50 .d d.b-h., atd
da_ta ftom tre€s eya€eding that di.m.rer were rlec.sssry to .+btih a retiatb
.eladoffhip. Rchha t (r9B) drin€d rbat acorra depeded t4on ft. Eiab ity of
lhe sit€. but |ar reliable csiDres ot siae inder onrd bcadiercd_by Deasuring ft; b
fitcen tre€s.

Studi€s by Gdmes and Pegg (1yl9) i. sFrot&d gm ard ironbffr tuG.s ir eue€nshnd
itrcorporated esimar€s of site f(nr deriv€d frm hand fr.cd hei{hrjiameter oftGs.
The r€suhing €srimat6 w€re &rutrd !o b€ retiabl€ ad cocfitent-o!rcr bdg Frir* of

Ihar
Duritrg thc pedods 1937-{0 ard 1955 58, a total of ll7 FmaD€na saDpb pfots werc
eslablish€d in southem Oue€nslaDd on 6ree baior ctp,css pin. i6dycs (Srate For6ls
154,3l2 ad 328, F,surE l) to g|Ih€r infr'nmddon {i; yict of maprscd hTds. soo€
of rh€se plots wcre locar€d using sy$ematic rchenes yitl random srars. Orhss were
ba:ed on a stratificd sanple of itrv€drory pk ts aho lcr€d using s sysedaric ldeD€

Tbe pbs are c. 0.4 hecltaE (r aqe) rectanguhr plors $hdivil€d itrto four quadrirs on
which e-ach tree talcr thatr .- 3 mc.r€s (1O fer) is irdividualy Nmb€rcd, ngged and
lrl€sued- M€asurem€fB were iritially .sri.d dr every 2-3 yea$, but rhe orrcnt
pr€scription b to neisu.e er€ry 6 ycaR Addirlmsl n€€su€s n€ .Iied or .t rime of
loggirg or silviotLurd trqrDent. Tlk d.b.h-o.b- of evc.y !&rn b rcodcd ar.d
De{sure. but heights and other par,leteE arc rccord€d lcs6 frcqlqdy.

Additional daia were derived froo a seri6 of rhiDiry €rpein€rts (Johnsron 1yr5)
whl$ wcre subiecriv€ly b(ir€d ir d€trse even-€ged sra'ds ol ctprE{s pine rcgar€ration.
The maFriiy ol thes€ €rFin€nrs werc Grablish.d duirg rtle pcdod ly]4-42. fid
indude $ands vrrying fron lm ro 4 (m stcn|s Fr hoclarc.
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Figure l. I-ocatiooof Fo'€sts t5{.,y�t2and32f,.

M.ltod

The heighl{iam€ter Elarionship ir cypnss plre wa! origin |ry iovestigrred as a pGibte
aompon€Dr or a g€neml votuD€ equa.ion (AInn |trlg),

y: {.0151,H).(IX674SF + 0.4210 BA SF O)
where.y is merchanbbre volune (u!), sF is sitc fom (n) ald a/r is b€sal a@ (z:).
Invedigatitn of site fomr /r s was €xtqrded when it 9s fourd to harc mre Ec;l
application as a mesur€ of si.e producriviry.

The inder diameter chcen w6 25 cfl d.b-h., G tne€s ol ahis diametercommonlvlru
'n unevcn aged stands, a|t geftrally *ix aclivety glwing. and hde a ee[ d€6Fd
conical and udamagcd rip. embling fte lite form to bc determid morc accurar.ty-

The Mischedich €o@rim: 
-

was foutrd. suiiable to des.ribe tlE heightjian€Er retationship. By defining rlE
faramerer , as €quat .o G | .3, th€ modet is conslrain€d to p€dici a b€ithr of | .3 meF6
al.zero d.b.h., ard in this f(m car b€ asily Ett€d evcn io dara !€ts eirh a wry ttudted
d-b.h. rarg€. Thc trDdel mus atso be coosrniEd to p6ss rhrougb th. indd ;ei8ht,i
25 cm d.b.h., ad drts the pararn€rerc nst be defined as 

-

2 The vol|m equrin F.$nlad h@ n mt rhe sme G that pubtishe<t ir 199, bur ij a t@.t,trd
prviously unDublish€d Bilior.

(2')
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t.'fA.{l-t5,-l

25

AnalFis ofrhe available data r€veds that the.symprote a b [m{Vrdat d to sit€ forn:

a : -lo.al + 2.46 SF (3)

The overall site fofm equltid n lustrited in Fi*ur€ 2. Sit€ fom (a be detemired
graptiilly ftotrr this 6gE by pk ati"s th€ heights and dia*tG of rlrc irdividul F6,
and $bjbclively d€ternining rhe curve of best fr. lt is n@ qltr|llhly detemiEd
analytic"ly by fioiry equa.ion (2) 6itrs ddimry le3st squar€s.

Six stems within fte rege 20 to 30 c'l| d.b.h. e NaIy qf6.iert to €stablish m
€stimatc of site form corr€cr to rhc n€{ct retre. Up ro ten $frns nay be rcquir€d if no
stemswithio this d.b.h- r.nge are available. Whetr rhe Erge ofsl€rD diarneters li{xwithil
20 to 30 crtr d.b.b., a siDpk saight line r.gftssi'd of Ee t€ithr otr diameier ca. be us€d
to determine site fofm wialour bic.

Io pridice, site fom [|ay vary hom l0 ro Z) merr€s, but slards of si.e form l€ss rhan
l4 m ar€ rarely of ornnercial inponzre.

Figue 2. Cypress Pin€ HeighcDimckr RelatioGhip.
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Cml[rirm wiab other l|Eurl3
Site lorn is conparable with severat oths Eerll|c or si|e productiviry. Tb€ Ga|rlDtore
ol ttc.heBht{iatneaer relatiorrship (a in cquatbo 3) itrdica.es |he potcntiat m'ari;M
stand t€Ant, which crhibiB a lir€ar relarioEhip wirh sil€ fom. An indicattuo of si.e
lnocx nay be gar€d by cornpsrbS €quatbd (2) win Hannef's ( tgEl Equarion rD sir€

H = r.3 + (r.a4 sl-r.67) o4*') (4)
wher€ tt b tre€ hcight (,n), n is hre€s hjgh age (16), and S, L si.e irdet acc 50 rnr.
lrrs €qu.6or s6 based otr tte two tatlst dmindt F€€s b e5d, of 89 cqnpclitd
polygons. The asymptorcs of 1116€ tc/o cquri'6 (3 md 4) may bc rlt red r; atk w
comprrEon ol stc rnm wirt liae id€r:

Jr : _8-179 + 1.916 sF (5)
wher€ S, k the equival€rt litc ind€" ad) ?ith ind.t aS€ 6fty yrj,s. Hoeever, thb
comparuon may not be ctrFely vatid as t{snmer ob.€rv€d lhrt trorrbem crds Din in
the Norrtem T€rrirory erhitired a difier€nr p{tt€an of hcight gnrh to 6; of;"rEs
pine in southem Q'!€ersland

Tablc I itrdica.€s .h€ correlation site lorrtr ard s€veEl enpiri:l mea$c of site
pmduciivity, brsed on ohGervatioos d 416 qurdE|s:

. 
4+jTqy:*d"gF--.1sire_!glity(r b€sr,4poor€si)@rdedroreacbquatural
pkra €stablilhmenr (lyj7 to 1955):

. Thc height of-rh€ rslsr cyF€s pir€ tri.€ obGerwd on ejdr quadnr ai any dDe
dunng lb€ perin of measument:

. The hiShest bs€l arEa ohc€rv€d otr €€ch quadr.t ar ey tin€ duirS thc pe,iod of
nc{sur€metrt r used as an amrwimation ro Datu.al b.!al ar€a;

. Th€ grcs periodic art|Ual rclume iffimerlt obs6/ed ov€r rbe €ntirc measur€mor
perild; ad

. Thc s?eciis @trrpo6itioD e)prcssed 6 th€ percentagG of th. starding basat ar€a 5
cypr€ss pme ard ironba'k fE!.'tp!l' @r,a F. Muex. ) !i ph estabiist'Ett.

T.it l
ConElatioo berwe€n Enimtcs ot Sire producrvir, .

q
84^ Yr cyprd

c)

Sire Qulity
rdd HeiSht {r,
Md. Eas.l AE (a:r!-)
voluoe lrc. f"tt r@r)
CyF* (% ofBA)

t_m
_.t{t
_z l
.34

Table | .ev€ak rhat sir€ fo]m bs a stMSer coretarion with Dany orber mc&res of sile
prooucrury (peno(l|c tunuat rctumc iF€rn€rt, marin|M ob6€s€d re heilhl.
11"-.."- ry** stand basat a'ea) |nd do€s rh€ subj€dir€ sirc quality. C;o;
penodc antruar rcrun€ msem€m i! rhe bc{ irdi.arc of sitc p,oducrivit. boi odty for

r-{D
.9t l_m

l-m
_35 l.(D
_4r _41
.51 --03

-.44 -.03

l.(n
-.4
.70
.&
_,to
.21
.19

1.(I}
.24
.23
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tuIy stocted slands. The rclatively potr corelatids prEs€trkd in Table I @ due, in
psn, to the gst vadatioos in srckirg ad srand coDpcirim. rheoorret'ti(Egivm ir
Tabl€ I suggesr that site torm is tro b€n€r ahan the maxiM heighi or b6at rm. bur rte
advantage of sire nolm k thar ir tu be €stim|tcd for all $an* includine uriteBro.ted
and young eveFaged stanh-

Dis.[siotr
Mo6t previoos wdk relcvant to sitc flnr has us€d oly the dominatf and cotuimt
tre€s. Our erp€ricn c with the relarircly lighrly s.ocfed (typi@Iy t50 to 5(n n€ns/
Hat€) Neven-aged srands ol cypr€ss titrE ir g[them Ouc€nslard $ga6t$ tbd it is
mne imponanr !o lampb th€ tull tuge of di.tr|et E.Eitau€, esp€ciany ll@ dE iDde!
(lraner€r, thao { 6 ro r€sEilt $nplBg to lom€ parriot|rr st rd t'.dioo. Hl,vtg, l:E
should be labo to wok, trees wirh eideme of toD danrce.

, For loo€ parane&r io be a@prable as a me.;E ol ire poducrivity. ir mus f flr
rcurcntena:

. Itrnustberegoducible, ardbeconsist€rrov€rlongpstudsof tim€:

. Ittnustbeindi:tiEofrtesite,atrdndbeundulyintrlH.edbys.tandcondirimor
managenent hisaory;

. Itmustbeconelated*iththente'spmdwtivepotential; ad

. Ia rnusa be rt hsr as good as, ud pref€rabIy better lha!, any dhq goductivity
m€sures availabb-

Site form oects all th6e cri.eria, and h.6 ar additidal advadage lhat it is 6 y
det€rmin€d from normal inventory nes|ltme s taken d a siqle occasixr.

Eeimat6 of sire folm in ureven-aged siards of cyprGs Di; €dibi. remad(abt€
srability over long perbds- MGr of rhe ploB Foduced 6dn!!es or si€ form which
varied by req .han one metre over rhe forq odd ye{rs of mc'flren€ot. A fer ptors
exhibil€d wriatirns in esrimated Sre fdm ai s|all as O.2 ner€s in four mesur€ncnrs
over a 6fi€€rl year perin, .nd ooly 3% or U€ ptors €"hit i.ed varirrioc c*ccdilg rro
meines over the whole b€'sur€mcnr pcriod. Ftgur€ 3 ft|sFatcs tb. tyriEl8i.t6tr ir
€stimaaeBovcr thc rangc ofsic lorm;vanabb. 

-

, FigE 4 iUustrar€s yrriatid in €srtuarg of site form ir €.veFaged s$ds foldvirg
thinring ftom uiforEly high dEities io D4r. The d€pr€ssih ir dresc crrres in the late
f94{b is due to dan gc @used by scErc fro6ison StarcFc61328drirg 1946. F o6rsof
sucn setcriiy nay be elpocled ro ocoll les frequcndy drd oE io evdy 6fty yes
(Sdochneticd p€rs comm. Huner and Ro€rrhat r9ay. ay res+ ma 46s .yiia,ea
to have '€cover€d bm .h€ doage ino|'red duirS l9&, 'rito*il|8 ttre itamry-ot sia
lorm e$h,res over rme b be apprais€d. Of rh€ avsitable data- 38 fits e€'e
maintained ar coostarf srocriry rver thc p€riod 195{-tm, and ts€ d;lured an
aveage oI ll lim€s dumg ihii period- linear rcgKioD irdic-ar.d tbar 2l pbts
expenenced a .!gni6-{ incr€as€ in site f.'m ot er rime, t3 pk'ls r€v€aled no significant
charee,and4flcFeakdasignitrca detreseinsitcf.'m.Th€rar.ofclaogeinsi.e
forn averaged | .3 cm/}€ar (ruAe | 5 ro - 4 c'',/yEar). ad is mr 6ncl'r.d wi-rh ei0ler
$ocfiry (*erts/ha) or ffir site iorm. Adieor plots erhribitcd .imir,r partcm ot
dranSe h st€ rorm, suggetinS a cornpoMr ol r€al sir€ .hrnge.

Sel€dive ktSgi.g somerin€s, but mt always, infl|Eed th€ giimate of site form by up
to one neFe rnore or les, !t rhe time oflogging- Tt€reyas no Etatidrship betma time

' F. G. slrahnetrq. Ql|€GEl,r Re€i@dofieBut@of Merc@t At,



6 COMMOI{WEAI-TH FOR.ESTRY R.EVIEW

==>-

-'-.-----_-.-.._-.-

FrgurE3. .h,ngeinEstimat€dSiteFoImover4oy€ars.

since lad logginBrnd site forn. sinit rty, esthares oflite fofm vrc indep€odcnr of rhe
yerr of ne3surc, €rc€pr duing tfie y€rrs t9{8, t966, l Z ad tg|l, ;hi* rerum€d
lgnif-ndj' lowcr 6rina.€s. Tt|e hrv esrinares of l94a ard lql may he aribur€d to
fio6t d.nxge in 1946 and rorhc dichacL ofrhe effly ryr{X- 

'

- Thiming ir eveFag€d srads ofcyprG pire hrs r Ef ivety enall €fr.d m site tiorm
itr lhe lggg icm. Thiming dctrs€ ),olmg srandr (!Fan heighr 6-7 b€rres rod t|'cd d.b.h.
5-7-m) tom Zm b zx)-4{nsrcns per tectan, giB d ivcnge rcductior of 0.6 trr6
b ete lorm (Darimum obefled I .8 m). Hlrevcr, in drrds ehcrc rhe iririrt 3rockins
exce€ds 2m srms per h€ct E, rhhoing may €use.ubt trtirt d€creas€s in sir€ to;
€snDAles (Ftgure 4). This k cmsinc eith opccrarihs, as selccrir or retaincd seDs
would hvour dominants with Bood croryn dcprh dd gr€at€r t Fr. Howcr,€r. tunter
.nmnrng |n srands where m€an d-b.h. ercc€ds 15 d h6 ooly a very stighr effocr d site
form. The rhinn€d stards icnd ro corN€rge !o a siae form soDe;haa-bxer the that
esarnar€d ftodr d|e odginal pre,thimiry slrtrd, ebite the unrhimed stands |emir at the
saln€ l€yel (Figure 4). Esrinares of sire tom apDear to irsese as srstr& €oier the zone
or mt€[lie cmEttrd

. R€er€srion nah€s r.veitcd a stronB poBirw @nEtation betqeo sit€ fod md t ee
damel€r nsemeni and bere€en sir. f.)m ard stand b6.l aE incremflr. Sre form is a

' Ct?rcs dieba.r h6 b.a attflbured ro waGrlogtii8 and rh@Lt bc rcg.ld.d d , natu6[y
(fuirgpheo()lr'c|n xriiir€ e aotrsqkEof t|tmal flEru rm m dE dvi|1]|4nt (Ldb
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Figue4. Cl|angc in Enimrted Sne Fo.[| aft€r Thinniry-

siSnitrcant varirbl€ ir th€ folfling equarions ehifi FEdicr srard b6at rtEa ed
irdividual .rc€ diamcter ircrenen.s (Vanclav 198$:

sBAr = 0.046t' RAte x e-,* ^ ,, ;^ ^

frw.- I
D, - (-o.ft357 + 0.ul,&Bsf, x, o{a6e x D | - -rl x r om'o

L D  I
wbereSB4IissNardbasalarea a(xI('km (n lhalat,'/-),BAissrandb€salaRa /,flrar, Sr
i5 si.e form (n , D/is diEnercl ircrsn€nt (ort@), ad D'tsdi,mjct|x (6 t I'ttobl.

Johnsron O9t, udtrg d equation oftblc'r taEH = a + b r,8 D food rh;t thc
gradi€d of the height{ianerer relatiodship varied eith tocatiry. ard atrribur€d this to
differences qatrnud F€cipiratio.. Thus rlErc is sufEcienr cviire to suggEi thar sire
fonn is a vaftt m.isure of sitc prodEaivity.

Ther€ is one appsfttrt cooarrdidi}n bete€ar the tradni(Mt E€aluE of siL inder dd
site ftom b evm{ged staids. It is irtrdrrn€nol to rhe bethod of ire idq stiDation
lhal heighl groq,ft dcpene only upon age ard sitc. In ddrrdt. diarEter gro*rh Day be
d€pendenl l+on age. site ard stocking (oMber or ft€s d bsat a@ per hcdrre), ad
this app€ars tocootr"adi.l th€ assumpriD rhat site form is b&pededof stoctdng. This
n€€d ma onstitute a conoadicrin if .lle heightiirDcrer rEtationship is r|ot afiectcd by

CYPRESS PTNE IN QI.JEENSI.AND
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stocring. Evidmc€ hom f.M rhindng studi6 in .tq-aged $rds ot cypnss pire d
S.a.e Forcsi 328 itrdicates rhar bo$ sit€ f6E ard .op hciihf (.nd h.tre';r€ ird€r) e
influeEed by srocring. AX sirtcd ptors in rhesc sruiries werc ihimed ro th€ nmirar€d
socritrg (sten5 per he{rar€) in l94l ard maiorair€d at that srakitrr tor th€ fotk wiru
ftrty y€ars. In | 981 , rhe €&d oI $ocfiry yas rcfled€d ir borh silc tom ad r@ heirht:
A rryEssiotr ol $e fomln Lf Y - o + b aae Sr.xki"S tfx;utred h a sr.di. iot0.-126
(slatrtlard cmr0.0l6) for sitc forn. a[d of4. LtO (s.c. 0.mD tntop hethr. Thb inptis
lhal:q ygcbfs!s{ubicd,sirefcmtririncl!;bye*,-anaoiru;for*ilacoLce
by 9%. Evii. ly, both sitc irdcl atrd sne form arc idu€oaed c.i,"$Uy extrto* "r
sran_d deGity. frespiae ibis irteractid with d.,.+inA, 3ite haen bs Otioistrarea great
utility as |n asurc of sir€ prodEiivity itr ptdratiot|s. rd rbcrE i, oo eyidocc .hai sitc
ronn |s s.nously coopronis€d as a m.".ur€ of sire podrctiviry ir iDdig.no6 ronsr..
_ The 6nal rcquireneni for a ne{s',r€ ol Fodcliviry is rhat'h stbrfo be uletut. sire
bfm bas Foven i6er ir this .€gard in Qcrsland. It k a co|[|onefr of rh€ gcneral
volume.€quatbn (Equarior l) rhic$ b suFrkr !o. and hs;,:plac€d the devioirsregional ode-eay lroluDe liE. Fleld siafi mal€ €"teGive e or sir€ forn ir;bcdng
foresl arcas .o b€-silvioJrulrlly trear€d. tt b an iDportanr yariable in grofln Dodets fo;
ield prediction (Vanday l$5)- Sir€ tnm ha b€come a frndament t-cmDor|eni of rlle
cypr€ls pine yicld regurr.iotr system. rtd is rourinely derermin€d in an ir;enrory mrk.

Cmduion

Sit€ fod, th€ exp€ct€d heiBhr oJ a rr€e of 25 m d.b.h.o.b., is sh.'m ro b€ a Ktul
indicator of sire produ.liviry h indigemB stane or cypress piE in lourhem
Qhree6land. Unlile sire index, sire tom is nol bas€d on age .iO rt ui tras p"t-ti"t tor
,King site Fodu.livity io stands of unln(,n s ut|eveo ac€. Furihcr i€gtlh is
warranled !o itrv€$igare irs por€nrirt in other tor€si ryp€s.

Part of ftis yort v6 rEs€arcbcd ar d|e Cm|m.N,earth Fn€srry IEritur€ in ffod
white om ol.he authors (Vatrclay) vas rl|e r€cipie ofa Ru!..[ criEy.d€ priu. Th.
Trusre€s of rhe Russel Grirnade Bequ.r are tl|adcd tm prolriding lhis opponunity,
and ft€ statr of rh€ C.F.t. Ubrary e rhant(cd for rheir rsiira"*. rrl,. O. M. wft"i,
Distirct Forester. Dalhy. Save Facricat suppon, pwidirS rddilihat data rrd
d€ooEtratinB lh€ .dimatim $rd us€ of site f.,m b routin€ f.JBi managmor. The
ref€rc€s are ako thanL€d ror ah€ir @Btrr|ctiv€ diticiss of an alis veGion of this
paper.

_ Thh wo* folnls pon of rh€ rEearch ad deeLoprn€nt prognnrme of rhc eu€€nslard
DepsrtDctrt of For€stry. and wE joitrtly sporuor€d by rhe Divbions oI T€chnial
Servic Ntrd Fores Mrtrageneni D€vchpb€nr. PerDi$ion !o pubtsh rhis paper is
actnoq,led!€d.
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