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Conrvation in Pro BS: 
a land ma 

N JFlnvel-

Contributed paper to the 35th An:nual COnferellee of the 
A,lstraUan culttlral EconoDlicsSociety. 

Untlfcrslty of New England. 
Annldale. 2351. PebrotUY 11--14. 1991. 

The t'rulTetlt ~t\lIlCt'NC cUntlte d ~ ooo:sttatm ba:s ted Ute sua f:anH~Jltt!'!n 

St:1'Vtce cf NSW to undmake a ~" .4 tlll mltstt~1 famlw:g ;t~-am As pan oJ 
the te'ttew the SeM~ hu conducted a SU'f\-ey a( <.::J:nent ~mf,er".tatk;m r~*, 
pmcU1:'¢$. U t~ tmpo:rutnt to re.1ew the efff(;u'llt!nes.~ of past extenstnn etrlEln tn an U~ 
wbtch hM Hen. a ~nabty hfgh tl:\~i to! adnpfJIlft. of elt'lme~1'l !f.tt'mmg ~treril, 
The Lt~e~l PlainS was.R!eeted wttb. a vtew to amtystng the n!'~~ ror ette Qpr.at~..1t 
StJa!eSS and nne tuntng tbe futun exteMton effon to funt~l ~b'e a£m,"ta:n al 
co~ttnn fannmg p,raeUces 

'l"t:U$ pa.pe.r rc:'troM the reSt' tiS c.! the survey by tntcMew ot 81 fattd ~~ger$ QJ the 
Uverpool PhlUlS. ThesuA"ey was conduded dunn, May...Juty U1S9 n~e ptu~ were 
d~tdf.d nun 6 dusters 4f humogenous taridusc tb.e u¥erpncl Pkatns are a 
predcm1nantly CTop;,mg flRa tn northern SS\V It tS e.ndewl:d wuh rtdt de<:, bfa,:t'k ttJg~ 
and tl ellnlate WhKb enables betb summer and wtnter ercppmg 

The 5Uf'\~ sought mfonnatton on a r4umber af ClIJn&l!1V0.ttcn fannmg ~tm'~n rtfev~ 
artas The broad areas ~'~:red dunng the UlteMew ~lude: the pia(;e af p~twre~ 
the use of chemic:als. crop rouuon and res.tdne 'nafW,~menl, maehuterv Ie~ttl.~n, 

P~'e'puons of produetlvtty chnnge and tbe tand manager's !Ill6UfC'e of exte~kl:n 

truomlauon" 

The su:rvey results bave provtded com!n!te. obJecuvest"ppon to the 'gut !~t4ng~ tit 

11!.'q)ertenced wor£rers In the fleld. The sun~ bas also drawn aUents.on to s-everal a~a§ 
whlcb ItlaY bave othenqtsc been overlooked 

The 5en .. tce 15 adJtl$Ung its conservation fanntng poi1Ctes. where app'faprtue. to mme' 
effiCiently and effectively adw.m:e th~ adopuo.n of oonseNlluon (amurtg pra€\~"S m U'us 
area and e15ewh~re in the state 

~.ftr~~.~~-n;~~~~-r~-m-~~~~&~a~C~~~--N~~-mn~~~. ~··-.~G~f~,~m:W~~t~·~~,~~~~rtn~------------------_n __ --. 
~JeqftlHnu: The author JA.:nu1d U.ke to .. ~!V el"' ...... .,tk v .. Ufw",*, 'I/,ad tJ,""'J'Il- .g;C~i1<ll 
part to tM SUt\!ie"j and \!r5 Slw:t!... O<'u'lllldlllCfl fot her f'lOnutbYt;1lt:l;n l\~ tJ\r. rr,.~~~'t~" .. ~r 



CONSERVATION IN PROGRESS: A land manager sun"e)'. 

INTRODUCTION 

This paper puts forward the main findIngs of a survey conducted by tnteMew of 81 
land managers of the Liverpool Platns In Northern NS\V. The survey was conducted to 
ascertain the stage <If uptake of conservatJon fnr."nU'lg pmcU~s in the area. The 
tnfonnauon provided by the survey bas be used to nne tune the conservatiOn (arming 
actMuesof the Soil Conservation Servtce in the immediate area. UnUted extrnpotauon 
from thl$ ttUormatlOn n:u.ty also be useful tn mod.1fylng the conservation fannlng 
programs and extenston efforts in other areas With stmUar agncultura! ac:tMty and 
empathy for conservation rrumtng~ 

FundIng for the survey was provided by both tbe Commonwealth Qo\-emment. through 
the NatIonal SOU Consewauon Program. and the State Government through the 
Semcc·s Conservation Fanning Program. 

Surt'e,' area 

The region sul'Yeyed Is bounded by Qutnndl tn the ea.st~ Ounnedah to the north and 
Premer In the west. The sUl"\Ie)t region was dMded tnto 6 relaUve homogenous clusters. 
The cluster boundanes were determined on tanduse. geographic and demogmpbk! 
cnterta. Cluster! covers the MullaIey area.covenng Q portion of the Coxa Creek vaUey. 
nus area h~, black so11 slopes gradtng t.o red/brown sells. Cluste:':.1 c:ovcrs the Lake 
Comn to Breeza area. Thb 15 a centrally dra1nJ.ng area of deep black sons whiCh ts 
dommateC b'1 floodplamlJakebed eropptng. TIlls area Is currently the focus of salinity 
investigations. Clusters 3. 4 and S are a:~al$ centred around the tOMlS of Premer. 
Blackvtlle and Piu40 RIdge. Each of these clusters grade from the (ootswpe:s of the 
Ltverpool Range (SCS Land Capability C!ass IV and un \\1th some red/brown soU rtdges 
through to SCS Class U. black soil valIey floor I tloodpJafn cropPlng land. Cluster 6 is 
immediately south of Gunnedab and ts the eiuster most domInated by miXed {annms" 
The solis grade from Ught sandy sotls to red ndge country (SCS Class Ill). Thts area 
could also be described as haVing tired eropptng sells," Each cluster is separated by 
ridges of non-arable land. The iocautln of eaeh cluster 1$ depleted tn Map 1. 

SUfftY metbodoloa 

A sample $,ti,.1'C' of 100 was selected due to tune and tlnanetal ron.~traUlts The sample 
was drawn by geographlc frame Within each of the 6 clustp-tS A sample Ust of 114 
target propettte5 were thus scleeted whtch yte.kled 81 1nte~v respo.ooents, The 
sample s,tte (er each duster. 1 to 6 are 7. 14. 11. 11. 18. and 14 respo'ndents 
respectIvely. The three eUglbtllty mterta for tnclwnon tn the SUJ\l'ey were as (ollowa 

1 Area op~mted IS greater than 200 hectares. 
2 Arable area makes up at least ~~ of (ann area 

[Not neeessartly cropped at p.resenl:)., 
.3 Less than ~ of croppmg fs trrtgatC'd. 

The quesuonnaln: consISted or 40 questions and was mIed out b). the t:lt~Mt\Ver The 
question.naire was dMded mto B genera.l wptcs cf tnterest These w-efe 

I fu:nn structuldl tntormatton 
II the role o! pastures 
US t.be use of chmueab 
rv fe!J:adue management 
v crop rotauon management 
Vi peN:eptf.Ons of product~vuy cba.nge 
'\'11 mae!b~tety seta:uu:n 
VItl the land manager's source of extemlml mfannattun 



ne tnte~ wm: condueted by one lnl~~ fJ'Itcr a SSX WCt!k penodfm.m May t'O 
July. 1989. 'The S,fJ'V1(e wu not IdtntUled ·a9the otfgtnatt}l" of the a~,~~, Tbe 
tnten1ew wu tntnxlUCl!d _ bt.tng r.nlded by the enm.monw.:alth cO\~m=m. Tbls·~ 
dGnefn "n atttmpt t,o mmtm1te the btas inltoductd by tbemoruJ ha:atd or tbe Servia! 
Q~ ~l1SUOM about eoN~Mt£en., 1'bt q'Uf:"Ucnn.:u.re ar.4 fault$ (or tbe wbot" 
survey are ~le rtam the author CftnquUit. 

StmOlAllV OF )U;&VLft 

A sun't7 o.r this nature genmlesa lat'ge q d data. The d:~n5SlOn of SUf\."ey' 
raub tD tbb paperlS eonf1Mi co those wb .. major ~k~ for the ~. 
Tbeir s~:nte may be due to the $Uppolt t.bty '" . = pelley. or that 
they su.e3t a. vattauonol potteyb requ.irtd. Othu results .. th lntcmrung tn that 
they are· eontraty to a prim ~UM$. ate f)Ot dJseu. .. d, 

I Stnactun\l deW! 

81 land manage%$! "'''ere MteP1tWed The area they manage am.ounts to 138.673 ba or 
31 % oCtile total orea ~ by the $UfV~. 'The avuag~ a~..a operated by eacb 
rtSpotld.ent ts 1.712 ha. aUh(\(ygh .. the me-dlan i5 1n tbe category 1.001 .. 1..250 ha, ~tbe 
medta.n area pl"UenUy Ctd~ttd per property t$ ttl the eategoty 501 .. 150 Ita Figure 1 
dISplays the mean area per PRpmy of ~lM duster and the mean area prescr.r.t.y 
culUvated. Cluster 1 has the mean· property Sb'.e. of 2700 Ita With claster 6 
ba\i'lng the lowest mean ~ d bJ., Ct-ustetS5 and 6 a~ least cUiU'lated tit 
present tappra:dtmltely ~) whUt clusters 1" 2 and 4 art p.resenUy a:lt~~u:d to the 
70% level. Cluster 3 1$ ~tly 61% cultIVated. 

FIgures 2 dlSp.b.ty$ the ptt>ponton of tnccme det.1ved from U~toolt n.M gram at'lMttl!& 
for the whole sUr'V'e)". The graph Sh6WS tbattbe sU"""CY respondents ~,. Ula1nly gram 
growmg for tbett Income. C1W!tef 4. Witb the btgbesl Pl'CPOruC.n ~ly eutt!\r'Uted 
(75~).. has a mun income Cro,m 't~mg per prope.fty (.t{ 23%. ClusterS. WIth a 
proponton presently culUvatt:d of 52%. bas the tUghtst mean memne (rem ,~ per 
property or 51%.. Figure 3 di.,pmys the age dlStttbutiCn of me land mana~ s.urtteyed.. 
Clusler a f.s dcmuutted by ma.f1aget'$ tn the 31 to 40 years age g;roup n"t%t "lihUe aU 
othercJusttB exbtbtt a more stamtk'iluy normal dbtrtbutlon about the 4· 1 to 00 )~ars 
age grnup. 

Pnor to the $un--ey the ~mt.e p~ ter the sbeep_ bed· and gro:U1 tndusU*t5 
were reasonabl~~ steady. Tlt...e relat1\~ ecorwtntc pos;Iuou of the wheat. sheep and ~.eC 
ente.rpJ1SeS was probabSy sUghtly bl (41t'Ou.r cr the beet industry at the ume of the 
survey. Those land manage:s who """ere In a pcsltlOn to$Wltcb ~urces Ulto thIS 
actMty fOT mtrum.al capnal Quthy. \\i"trt: ~ed to have do,ne $0 The physIcal 
resources or the pla'ulS and t.he se!ecuon C11tef1a used for t.b1.~ st.UVe)" wtU probdbly 
mean that cropping aCU\"tUes wUl. ho\\"e\.'el". retna1n the dcmmafil enterprdt am~pt 
the&e te$pondc.nts 

Figure "' dlsp.la)'S the tandu!1e s.tabiluy 01lJ-eT lnt'!' ~ast £) ;~am and the stated proposals to 
Increase grazmg tn the future. ~er tbe las,t ft\"e )~ears I~ of respond.ents Ul\e'te~tsa1 
gratn produt:Uo:n and 4()t'd> h;.lvettlcreased g~ Cluster ~ was tbe must s%.abie ~1tb 
82.% repo:u..'-1g no cbangc.. Both clusters 5 and 6 ~re least stable !3S1'b a.nd 36ib 
repottnlg no change res]leCuvely) wUh 66% U'temas.tng gnumg m cluster 5 and 5~ 
tncreassng gta%1ng in cluster 6 4gt;b of ail f1!spondents lndtc.ated that they dtd not 
propose to UlCte3$!! the proportJon oCtile prnpeny used for g~ wtute 3mb tndtt:ated 
that the lJX."ft~se \\"Ould be between t and 2~ In cluster 2 only 21 % m rt'spn,taent5 
prcposeno Utt'ream:: ln graztng. Cluster I <1.nd 6 p,ropose 00 change 'Ill the' 86~ «md 
71% le\-el respeeuvely The retnaUuzlg :3 ch:5ters ;JJ'Opose no change at ;;}pproxunatdy 
the ~ leveL ThiS re$pon1ie \.\"U5 regtstered be!on.- tht wooS tndust~; problems of late 
1990. 



Apptoxtmately scm. of respondents In aU clustc.l'S c:onstder that a pasture pbase wUl be 
necessaxy In future rotations on haUl red and blacK. soils. TWo improved pasture 
spec1es were ldent1fied. lua:roe be1ng most often reponed except 1n duster 1. and clover 
being reported by more than SOOb Ul clusters 2.. 4 and 5. F1gure 5 deptcts the 
fmproved pasture species currently used by an respondents. The advnnJ.ages of 
unproved pasture were seen as producUon and sol1 Improvement. The dtsndvantages 
were reported to be bloat (reported across all c1u.sters) and lack of petslStence (reported 
in clusters 3 and 5). 

PastU.fe establtshment was not generally perceived to be a problem. probably due to the 
species and method of establishment currently used. Figure 6 depicts the most 
successful method or unproved pasture establishment used by all respondents. The 
same two methods of improved pasture establishment domtnate each cluster. 'Tbe most 
prefen-ed methods or seed bed preparation are finely worked. stubble free. sptll. barrow 
56%. (FSFSH) with ...• drUl. harrow. (FSFDH). also menUOn.ed (14%). and undersown 
With cereal crop_ 46%. Only one respondent In cluster 5 reported u.sing presswheets for 
pasture establiShment. The cross-tabulatiOn or method of estabUshment and 
cstilbUsnment rellabU1ty mcilcated that 6O'HJ of respondents consider thelt methods to be 
9O-l00% reliable. 

m Chemiecl spra,. 

There was a very hJgh a.dopt1~n of chem.lcal spray tcchn.otogy 1n aU clusters With aU 
respondents reporting use and 62% reporting haV1ng spray equipment Figure 1 
displays the Situatton In which Chemt.cru sprays were used. Pte iand post .. emerge. nt 
spraying IS reported by appro. .. <1tnately 80% or aU respondents. The bigh level reponed 
for the use of chemlcalsprays for salvage OpetuUOM may be a feature of the wet 
Conditions dUrUlg seedbed preparnUon over tbe last few years. The major adva.."ltagesof 
herbiCides are seen by all respondents as belng weed control t94%} and less soU 
damage (26%). \VhUe all clusters :regIStered btgh response rates for weed control there 
were slgnlfkant dUI'erences between Cluster respellS" rates for less soU damage as an 
advanwge of herblclde usc. Less soil damage was seen as an advantage of herbtctde 
use by 51% of cluster 1 respondents. clusters 2. 3 and 5 reported approxuna.tely 35% 
response rate wbUe cluster 4 and 6 showed tnstgnUkant levels of responses. MOISture 
control wa.$ recognised as an advantage of herbiCide use by only clusters t. 4, and 5 
(apprOXimately 301*). 21% of respondents were coneemed about the use of herbk:ides 
ror reasons relatltu,1 to both environmental issues and crop damage. 

IV Crop residue 

A h1gh rate of retenUon of crop residue 15 apparent in the area surveyed wtth only 2 of 
the 81 respondents not retatntng crop residues as a general part of the fann.lng 
program. 

Reduced eroston was the most common reason for reta1Ju.n,g st.ubble reponed by 
approx1ma.tely 6()q'b of the survey respondents although cluster 2 reponed only 42%. 
Clusters 1. 3 and 6 report that they fetaln stubble because it reduces erosion (6mb • 
10%) but only 30 • 40'*l of respondents tndlcate that eroston is reducing their 
'Product1vu~y. The second ranked reason !orre"'"ltntng stubble was soU tilth/structure 
(58% or all respondentsl although clusters 3 and 6 reported approXImately 40% each. 
MOiSture storage was reported by 32% of respondents \-'1th clustets 4 and 6 regtstenng 
tess than '0% each. Nutrient benefit was supported by cluster 2 (21%) as a benefU of 
crop reSidue retention while only 28% of cluster 1 respondents regarded nutnent tic up 
as a disadvantage of stubble retention. 

While retatning stubble 15 a Widespread general famling practice. a higb proportIon of 
respondents h.ave burnt some stubble 1n the paSt five years. The respondents repon 
that the main reason for bum.lng stubble was that they had too much straw (21%) with 
disease (17%) being the other main reason. 



V Crop rotations 

Crop rotatlons are wen estabUshed With only9<*> of the total survey respondents 
reporttng continuous monoculture. FlgureS deplctsthe most common rotations (or all 
respondents. The 3 year fixed rotaUon. usually Wheat. Sorghum. Fallow is the most 
commonrotatlon across the sunrey as Q whole With the range from cluster 3 reporting 
91% to cluster 6 repo~ 57% usage. Cluster 5 reports 44% use of both 3 and 4 year 
tlxed rotaUOns. Pasture in a rotation is used the most in cluster 6 (64%) with 
practiCally no reports In clusters 3 and 4. Opportunity cropping is stgntflcantly 
reported in cluster 2 only (36%). 

The whole survey reports that the major reasons for follOWing a rotaUo.n are crop 
nutritlon and weed control with approximately 509& reponmg each. Cropnut11Uon was 
strongly supp:nt(.~ (50%) as an advantage of totaUeD in eacl1 cluster except duster 3 
(18%). The dIStribution of reasons between the clusters 1s quite vanable. Cluster S's 
predomtnnte response ts moisture conservation (54%) whUe cluster 1 repottssou. 
conservation (57%), nutrition (43%) and ts the only one to report yield (43%). Cluster 6 
reports nutr1tlon (57%) and weed control (50%). Cluster 2 was the only one to include 
soU structure (21%) among the reasons for folloWing a rotaUo.n. 

VI ProducUYity 

There Is a high reported use of soU tests in all clusters With only a few respondents in 
clusters 1 and 6 reponing no soU testing. Cluster 1 reports only a 300Jb use or ferti11ser 
while all other clusters reported 50% or better. 

Just under half of respondents in all clusters constder that soU eroston is !!!U affectfng 
produCUvity. or those who recogniSe decUntng produCU\f1ty due to croston. guUy eroskln 
is the most reported (onn pan.tculatly In clust.ers 3 and 6. Sheet eroston is regarded as 
a factor tn producUVlty decline by apprmdmately 30% of all respondents. 

Nutrient loss (49%) 15 the dominant fonn of non eros1on producttv:tty decl1ne recttgnlSed 
by the whole survey. 43% of nespondents did not recogniSe any fonn or non .. eroslon 
productiVity decline. Figure 9 depicts the survey responses to tbe question: -Do you feel 
that produ.CUUtnJ is decltntn.g Jor soQ related reasor" other !han eroston ? Productivity 
was nm recogniSed as decUn1ng for soil related reasons other than erosion by the 
majority of responde.nts In clusters 1 (71%) and 4 (64%) while the proportion in clusters 
3 and 6 are approXinUltely 401*>. In clusters 2 and 5 only approxtmately 25% of 
respondents do not think producUvtty is decU.ntng Cor soU related reasons. Nutnent loss 
is the most recogntsed r;:ason for productiVity decltne in clusters 2. 3. 5 and 6. 
Ourtng the survey tbe salinity problem tn thiS region was not publicly d1scussed as 
tndlcated by Us very low recognlUon as a source of soU related productivity decline (5 
respondents). It 1s expected that the recentrevemUons concerning riSing water tables 
in the area may tncUne the landmnnagers to give a more sympatheUc hearing to the 
proponents of pasture in their rotations. 

VII MacbJnery 

Farmtng machlnety whiCb has the capacJty to be used in a 'soU friendly' manner 1S 
avaUable to a large number of the respondents of the survey in total. The fanning 
equipment that land managers have Is dJspl~ed in Figure 10. The cbiSel plough 15 the 
most common tmplement reported by 83% of respondents. 

More lmportant thnn the ownership of eqUipment is the use to whJ~h 1t 15 put. or the 
range of equipment opuon4J used to control first weeds unmed1af~'Y after harvest. chtsel 
ploughs are used most orten by 68% of the whole survey. nw, ts also renected tn the 
cluster O.gures. Wilban e:..~ept cluster 6 reponing approxunate ly 15%. Cluster 6 repons 
only ~,% use of ch1Sel ploughs With one .. wuy dlScs (11%) beUAg their most often selected 
equipment to control ftrst weeds. Off ... set dtscs are preferred as an opuon to control 



nrst weeds by 12% of managers aged less than 50 years and 38% of managers over 50 
years of age. 

Control of secondary weeds or seedbtd preparation 15 domlnated tn cluster 6 by the use 
of scarJflers (93%). All other clusters reflect an even spread of implement cholee with 
appro.~teJy 40% for each of Widellne. scnrtncr. chisel plough and chem1ca1 spraying. 

Winter crop planting equipment is shared between Gyral Wf.dr!lne (36%). 
culUvator/wideUne with airSeeder (23%) and combine (35%). Sununcr crop planUng Is 
domt.naled (approximately 55%) by row crop planters in clusters 1. 2. 3 and 5. Land 
managers 10 cluster 4 prefer Oyral wldeltne's (47%) while cluster 6 preferences are 
eve:nly shared With appro:d.mately 25% of respondents us1ng each of combine. Gyral 
WideUne and row crop planters. 

vm Extension methods 

It 15 apparent that most of !hie general information about rural mdu~tries Is obtained. 
by tbe survey responde.nts. from three sources. The three med!um~ are "The Land" 
newspaper 72%. field days 57% andprtnt (magazines) 26%. Figure 11 depicts the land 
managers sources of general tnfonnauon about rural tnQustrtes for aU respondents. 

The Serlke IS not perceived by the respondents as a source of agronomic advice. 
SpectJlc agrono1T'~c advtce Is sought from the Depattment of Agriculture & Fisheries by 
approx1mate.ly 50% of respondents 10 all clusters e.'CCept cluster 1 (28%). Another 
source of agronomic advice Is the chemical re·sellers. The comblned chemical re-sellers 
are approached (or agronOmic adviCe by 75% of respondents. ThiS level of contact is 
consistent across an clusters except 1. where only 43% approach chemical re-sellers. 

DISCUSSION 

The results presented above are tnt\~rest1ng 10 that they gauge progress towards the 
theoretically unattainable. ultlmate conservation farm10g community. The ultimate 
consetvatton fanner 15 one who conttnues to r:mtntatn economic levels of agricultural 
production while not d1mtn1shlng the short and long tenn viability of producuon from 
the ava1lable resources. As this Is an ever mOVing target. due to economic and 
technologtcal change. we can only gauge e.'lC.tenslon success by the diStance the land 
managers have moved from their past pOSitions. TIlts can be achieved by effectively 
promoting less erosionl degrading practices and taking a longer tenn View of the 
productive capability or the resources. 

The land managers surveyed are using many of the conservation fanning practices 
recommended for their area. The sUlVey has contributed the follOWing challenges for 
extension workers. Some of the challenges have been fuUy or partly address.~d by 
previous extension work. Some challenges have been identified before (Penman and 
Patrick 1987) and remaln to be effectively addressed. 

The extent of pastures on the plaIns 15 expected to ebb and flow wtth*n the cropping 
rotation as the relative short tenn enterprise economics dIctate unless the long tenn 
advantages of maintaining pasture are effectively extended to the land managers by the 
Service and others. The advantages Include soU tilth/structure. weed and disease 
control and water balance implications among others. 

Though half the respondents recogniSe that a pasture phase will be necessary in future. 
there 15 the 1lm1ted experience with improved past'~re gi1lsses (see figure 5). This could 
be overcome with identification of appropriate sp':cies. demonstration of reliable 
establishment methods and extenSion to the land managers of the role of grasses in soil 
structure improvement. 

Lucerne and clover may be close to their adoption l1m1ts. 62% and 41% respectively. 
Presswheel technology for both crop and pasture establishment may prove to be a 
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significant technology development to enable the cost effectiVe establlshment of pasture 
grasses. This could be the focus of future e..xtenslon campaigns. 

The impact or spec1llc crops. crop rotations and pastures on the water balance. water 
tables and soU structure in these catchments needs to be investigated. The areas 
which are anticipated to have a high water table problem in the near future may be 10 
a position to ameliorate the effects with pasture. 

Extension effort could be fruitful in raiSing awareness of moisture control. less soU 
damage. timeliness and labour saVings as advantages of herbicide use while 
encCiuragtng proper ar.d careful use to counter environmental concerns and reduce the 
riSk of crop damage. 

Past extension efforts have apparently been successful in that stubble retatn1ng 
practices have been adopted by the land managers. The extension effort hast however. 
apparently not engendered a fu.ll understandIng of the reasons for dOing so. ThiS would 
account for the relauvely high regreSSion to stubble burning when conditions deviate 
from 'ncnnal'. 

Some extension effort could be plJt to raiSing the recognition of the relationship between 
crop reSidue and molStun status. Ie. stubble reduces runoff and increases tnfUtraUon. 
nle poor relationship between stubble and soU structure needs to be highlighted and 
the beneficial impact of grass pastures on soU structure emphasised. Extension and 
demonstraUon could be ~cted at overcomfng both of the nOminated reasons for 
stubble bumtng. The demonstration and extenSion of advtc~ regarding stubble handling 
techniques and machinery should contribute to a reduction of stubblebumtng. 
PrcmoUOn of the disease cont.TOl features of a crop rotaUon Is also required. 

As in the case of retaining crop residue. rotauonal cropping is wen established but 
e."Ctension effort could effect better decISion making if the managers understand more 
fully both the advantages and disadvantages of theIr rotaUons. The relauonships 
between the rotatton. dAsease and moisture control. if better understood. may offer more 
sco~ for opportunity cropping. The extension to land managers of the relationship 
between a crop rotatton and water balance could contribute to overcommg problems 
asSOCiated with rtstng water tables in clusters 2. 3 and 4 particularly. The relationship 
between crop rotaUons and nutt1Uoll. with respect to pastures and legume crops. is 
apparently not clearly understood and would therefore be a worthwhile topic of further 
extension. 

Research programs need to be develcped which address both the shon and long teon 
questions of the productt~ty Smpact of rotaUOns. stubble retention. eroston and other 
foons of 5011 mod1llcauon induced by agricultural actiVities. \Vhen this research has 
been completed. effective e."(f.enslon in a clear and conctse fonn is reqUired. ThiS may 
involve demonstratlon In local areas. Due to the lack of Service resources and profile 
In the agronomic e..'\:tension field. a more effective method might be to use e.."<tension 
personnel Crom other organtsattons. 

The majOrity of land managers are. apparently. not convinced that productlvity is 
declJntng fo" erosion or any other soli related reason. This may be the case due to the 
Inclusion of a producUvity gai1l directly attributable to technological change. If. 
however. we could accot.,nt for the "technolOgical change' component of the production 
equation (Males et a1 1990). productiVity may be decllrung due to erOsion or a number 
of other reasons. This IS a subject worthy of further investigation. 

The reason for non-use of avatlable equipment 1s probably associated with the whole 
range of agronomic factors as well as personal preference and habit. A number of 
these factors (crop rotaUons. motsture and weed control. soU structure. nutrients etc.) 
have been addressed elsewhere In this paper. It does not appear that the capital 
1l'lvestment 1n machinery Is a l1mlt1ng fact.or to the adopuon of tbe more soU 'fnendly' 
cultivatlon practices. Age of the land manager (e,'Cpertence) does have an impact on 
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equipment use. Thls is probably the h<.,rdest factor to overcome in the adoption of 
new I dllTerent practices. 

The pecul1arities of cluster 6 With respect ~o soU type and weed problems ought to be 
investigated to see whether thiS cluster sht..'lld be the target for a special extension 
program. 

The Setvice's conselVaUon fanning and general extensiun effort should target the three 
sources of infonnatlon. The first of these is the ltatewide circulation of the rural 
weekly paper The Land'. The research sectton of the Service is addresSing thIs through 
the recent appointment of a Research Uaison Officer. It is understood that there has 
been an opportunity offered to the Service to take up a regular spec1al1st column in 
The Land'. Local Infonnatton and Public Relation OffIcers are effectively ga1n\ng 
exposure in local newspapers PC\ well as in 'TIle Land' newspaper. 

Ma.'"dmum opportunity should be taken to 1nt1ut;~ce the subject matter of. be included 
in and conduct field days. 57% of respondents get general information from field days 
(conststent across all clusters). Approaches to those conducting fit:!ld days should be 
made with a View to iIlfluenctng the program or being included as a speaker. Care 
should be taken to ensure a professional presentation and that high quality and 
infonnative documentation is provided. 

In a concerted effort. the Service could target the 10 or so chemical re·sel!~rs by 
inviting them to a 'specialist workshop' for initial exposure to soU related agronomic 
infonnation. After this initial phase, contact could be maintained with these people 
encouraging access to the Service as a consulttng ~ert on soU related agronomics. 
and to be included in field days and small group discussions. 

AgronOmiC adVice is also sought from other farmers (48%). It is important for all 
e-~ension staff to be aware of this fact and treat farmer contact with the appropriate 
respect. 

It Is considered that there is suffiCient known challenges to fully occupy the Service's 
e-"denslon program as well as the research program. Further surveys of this nature 
would undoubtedly contribute additional locally specific challenges. but they will be 
ineffective until the underlying. already identified challenges are overcome. A more 
effiCient and effectiVe approa.ch would be to have greater confidence in the local expert's 
capacity to modify (USing gut feeUng) the already known challenges and develop local 
strategies to address them rather than regular recourse to costly surveys to re
determine innovation adoption/rejection theory (Yapp and Connell 1989). There is a 
place for the survey as a tool. among others, for deter.m1n1ng the demographic 
charactertsttcs of the target population. The tnfonnatlon required 15 more akin to that 
of market intelligence. This will enable extension services to be directed to the relevant 
land managers. rather than using a 'shot gun' approach. 

CONCLUSIONS 

The survey results have provided concrete. objective support to the 'gut feelings' of 
experienced workers in the field. The survey has also drawn attention to several areas 
which may have otherwise been underestimated. It now remains for the Service's policy 
makers to adjust pol1cies. where appropriate, and for e..xtension staff to more effiCiently 
and effectively advance the adoption of conservation farming practices. 

It is recommended that further conservation farming surveys, where necessary. be 
aimed at identifying population characteristics. This wUl enable the pr'!clslon deUvery of 
extension services. 

The Service with its interest and e-"'Cpertlse prinCipally aSSOCiated with the sol1 resource. 
is contributing by proViding structural solutions and e-'Ctenston in the short tenn. In 
the longer teon the Service is tnve~ f-.gattng both the negative and pOSitive Implicatlons 
of man's moc.Ut1cattons of the enVironment. 
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MAP 1. LOCATION OF SURVEY CLUSTERS. 
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FIGURE 3. AGE OF ~ANO MANAneRS. 
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