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. KEEPING RESEARCH RELEVANE: - mmwcss WITH merm TRIALS IN TONGA¥
2Amanda Gyles, J, m:i.an Hardaker, Vila.ami Km °
 and Paul R. Spex,jeri-

m Tenga a 1ax:ga p:opornian of the pqpulaﬁim depend on fatming fm:

theix live:}.ihooda The t:aditianai fazmmg sgat:am is ccmplax. It is baaed e

_on fam;.ly—qpezated small"‘oldings, typ:.cally of about 3.5 ha. Crep
rotations are pased on buch . ,ﬁallowing to maintain soil fertility and
: typ:.caily in¢onpo:ate a wide range of arops, - These crops includa 1ong~

. term crops, ‘such as caconuta and other tree c:ops, mediun-term crops, such

as bananas and pineapplesf and sho:t-tam cx:ops. such as root crbpa and

; ‘vegetablea. Interc:oppmg, sequential c:opping and nmlt:i-atoz:ey crnpping
o are all practised. This system has developed to mu.t: the aubsistence and,
e (ti:adit:.onamy iimited} cash needs of Tongan :ural families. ‘

The objecuves oﬁ this socmety are changing‘ in many waya.. With the
incneaaa in :mcent years of both populat:a.on and western influence, there
is an incraas:.,ng need for food and cash, The growth of mn'-agxwui tural :
. sectors of the ecanomy (largely fuelled by aid and remittancec flaws) megns
; ‘that the do;neatic market for food is gxowing, creating new . oppoxkuni.tiea ‘
‘ ~ for come:cial famm production, while agr:.cultuzal exports continue to
acccum: for the ma:;omt:y o£ the -export incame of the caunt:y (Sefanaia

. * paper contributed to the 33rd Annual Ce..erence of the Australian
Agricultural Economics Society, Lincoln College, New Zealand, February,
1989, ~ ' ~ o '
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J 1988), chiafly in the; fm:m of c.opra, vanilla, bananaa. aqnaah and root.
eXops. ~ , E

%

Recent. dcvelopm&nt efﬁarm hav«; baen dixeched ac ex;:;nding some of

; these ax;)oxt,sr and there have hegn Bome »succasaam x{aquat, attempts to

1ntenai.£y* agrﬁ.cultural p:oq!uct:lon Lave not al;uays mat with the degm of
rmccaaa hoped for. Nar haa f,ha expmsian of agricfltural production for
the domestic market L‘man up to apeceatiqns of piaxmm:a 2nd policy makers.,

s Hm.eover:p there is grmtiﬂg contern about the pasa:.ble .1cmga:c term ,
: ,implicatxona of. dome af t:he chan,ges that are under way. ‘with the increazg'
- in cash cropping has ;som greater use of chemicals, such as pest:icidea and

mineral te:tih.as:m more machine culi;ivacion, oftan mcludmg land

: clearing w.ith damage €0, and awntual loss of, trees on farms, uhile the

lenigth of the fallow period and the pxact:ice of mtexcrqppinq are both
dpc:easmg. meu is an urgent onzd ta obtain more informahion about

jtheae changas md £o asaeaa tha s.npacta they axe :L:lkﬂ.y to have on ths

m‘E villagq paapm.

: Dﬁningl a recent study by the South Pacific éﬁhllﬁcidgr' Prbjéét
(SBZ), the ma;;ox constraints to the dgvelopmanb of smallholder iia:m:!.ng
systems in Tonga were investigated {Hardaker, Delforce, Elem;i.ng and

) ‘Sefanaia 1988). The study showed ‘that there is substantial vaz:iation $n

technicai efficiancy between farms and vinagesp suggeat:tng scope fox

i tramfer of teqhnokagies £rom better farmers to other farmers. The study
~also emphasised the. need for more praduct:.va farming technologiea,
,especially those that will increase the p:cduct:w;ty o£ 3.abour while still

b

he:.ng cap:.t:al econo:uiamg‘

* The complex nature of the farming system in v'réngag the chaﬁg’e;

\occuri:ing ‘that are mentioned above, and the requirement fc - improved

technologies for smallholders, underlie the need for effective and

* relevant agricultural research, This may be possible through farming

sgs;:m xe&ea:ch and extension (FSR&E); where an understanding of the

technical, ecologi,cal, social and economic aspects of the farm-households
 is used to help sinpaim; problems and pasai.bla solutions (Hardaker 1988).
 The FSREE approach (variously named) embodies as an essential component



the. bbﬁduét "azsuon-ﬁam tﬁala aus a means of impxoving nhu ;.inka mmmn -

i ﬁamm, mvia ry officers and :csm:nrchura. The puzpoaa of this wpax :I.s :

to quﬂlin the ﬁ)@‘a&!’iﬁﬁﬁﬁ& of a :@daatiy established program ‘of on-farm |

ted ‘as impimntad as patct of an. attempt to promote the FSREE ;pp:oach in -

: Tongn’anc! partially inndad amd uaiamd by ﬁh@ South ?nciﬁ,c Milhéldcn 4
: m;ojact;.

&

The ESR&E apprpach xxns hxd, bm:h its vehamnt adwcatas and its R

g ~eritics (Chambats -and ‘Ghildyal “}.984, neinwan and Biggs 1985) . Homva:,

~ much of thq dabm:e has been conducted at a theo:at;icnl lawlq too often hy e
~those wi.th J.ittla ox no ‘first-hand axputa.enca of ttying to apply tha ‘
mat:?*pda. The idess had theiz ori.g:‘.nq in the well~funded xntamatiunal

Agricul’&ural Research Centres and there have haen rathex few reports of
_the successes and failures of FSREE in general, and on-farm trials in
 particulax, in :eaqum&-«:cnatrainad natiqrxal agricul,tural research syatems
- {cibbon, 1985; 12. E‘arringtou and Martin 198'7, 66-‘1}. Thla paper is an
o rattmpt to vemedy this Iaek ‘of ﬂaaabaek, drawing on tha expexience of the

early attempts to put a program of on-farm trials into opex:atipn witha

very a.:.miﬁgad budget *w & verg amall natwnal prog:am.

o ’mo Miuia?::x csﬁ A@g:icultu:e; Ei.shex:iea and. Eomst:n (W) in Tonga
is compniaed of a number of divisiona and. sactions. These include the
‘Research, Advisory end mveaf:qck, !?z.aher:.ea and Forestry Da.v;s;ona; as
: mau as a Piann.ing Un;it and a Women’s Sac.ba.on, among others. There axg
 two Reaqaxch statims and a numbat of adva,soxf districts (uhich have
; xgcem:ly hean zaduced in numbe:: a8 pgr:t of a zeat.xuctu:ing p:og:am
imlmntec; at the heg:,nnmg of 19891» ‘ ‘

‘Although there has been a {:x:bg#am of aé‘:ihialtuxai research in Tonga
for mang years, with substantial expenditure on the p:og:am {sisifa 1986),
,"‘tha act;unl benef.ita ta smallholders hava not baen great* ‘The reasons for

1 The work of th#"'sea was funded and supported by the Australian
. Cestre for International Agricultursl Research (ACIAR), Canbe.ra.



: :o;umu ‘has been commor
, -Ju&pm:t grops such as bananas, wani.;la. and caconuta, te the zalai:ivh

fcanucquentxy, thgro ha.s been 1

§
)

‘ 'm:w mx: l«va& oﬁ foactimusa m:et $milaxz tm t:hoaa pzavgiﬁnq im the
agricultu;nm mgea:clx syatm of mng davalopiﬁq Lmd somE dewlqpcd)
gountyies, xhay incl,um the fact that i:he ;Linkag@a betmn farmers and 4

the Advisory and newamh Divisions areweak (Sisifa 1986). Alsoy mu’
dity orientated and wo:k: has bemx concentmté& on

nogiect. of 10:@1 ﬁogdat:utﬁa. !-suxecmer, the work has baen directed towards

" the technical aspuctaa ‘and very Iitti.a ¢ons:.deration has baea given to i:hs e

aocxo-aconamin circunstances of famam (E'a"anunu 1988), $vm df the
techniques suggested to fazmra r&quixa& gmbshamia}. nhmgﬁa irx “j:i:ztudqa

~ of the small-scale subsistence farmexs with adaptatfiox; £G new, ;:elut;i.vely

complex production techaiquea in a:dgx to achieve high ;p,ialds,. B
‘,“;t:ad success dua to very alow rates of '
farmer accapt:mcs and. adﬁption (E‘n*anunu, 19381 L

b

In an affnzt to &t:angt.hen the linkage between th& MAEF Reaeazch qm;f ‘

' advisory Divisions and £am:sr a R‘eaﬁamh-hdviaoxy Liaison Oﬁfxcar ,

paait:.on was cxaai:ed in 1980, 2n exgm:xiat;a Mviso:g Officer from the
wongan-*semn Plant Erotection B:ajacn 1GT2) oczcupi«ea the poaitian.& with a

‘Tongan officer selected from the Regearch pivia:i.ori as count,expm:tm»~ 'rhem

dfficars ma:intain a high leval of contact with r.he aeaeazch Division and
t;hp Adviaory Division by a!:tending work P:chmng matingcy mking -
regulax field wisits, xunn:.nq xeqhnical training sessions, holping; ns.th
tarmr meetings and by producing radio and video docmntuti;ana la wall us

" technical bulletins. m ma:.aon Officer position haa bﬁm "valuabla in
strengthening the links between resgarchers, advisory cfficera and- »
- farmers: hbwavet, there is scope ﬁm: fm:ther, comﬁnnication batwaen t:hesa
;’g:onps (Sz.sifa 1985). ' T a

Recently thers has been increasing interest in the FSREE approach to

agz:iaultm‘al ‘development. "Undar: this app:oach, farmers, adviso:y off.ige:s‘
and ‘researchera work together as a ‘team to gain a better md@:stanﬁmg of

the situation of the farm family, the constraints to production faced and

._tha praduqt:ion ﬂpportunities available, These teams aze then able to pm~

: : »'point. 3inmportant problems that farm families face and can direct
s aqzif:ulhura}. rﬂaoaxch to help ova:cm these xent;ra.inbm An important

'pn:t; of. ESME is to try out: agronomic p:actice,s in fa:mexa' ;E;elds before



| formulating extension recomsendations (Muriithi 1980), On-farm trials are
used ta test techniques judged to offer solutions to farmers’ problems.
© These selected techniques fay hawe undergone -extensive development’ and
tm}tmg on a research tam, or t.hcy my aimp!.y be best-bet options ghoser
7 on the basis of existing knowledge as ba.’mq likely to be successful, 'L‘ho
idea is to speed up the processss of t:et;hmlogy development and nptake by
 establishing early in the dmel'.;_". it stage whether it is :Likely to be

suqs:asaﬁul under the conditions farmers F.aqa anct 30 whethier they will be

ylikﬂy to adopt it. Theze trials provido &8 key 1:Lnk betuesn mambars of
the FSREE ‘team, ancm.ng toqdhqck both ways -~ nmra learn of better
methods t:m the research and axtmnai&n paraonnax by trying out new a.deaa..
in their own fields or by seeing thcxn int:aduced in the fields of their
, m:.qhhoura, extension officers leaxs more phout ‘farmers (inciuding more
about anccﬁssfuL indiggnqus te:hnolchem and about the work of thaiz:

colleagues in maoa;:ch, and x;esaarchqra 1¢au:n mxe abotit the mals.tg ‘dqsm aa

on t:lm farm’ so thot, not culy is tha dnvelopmnt of ‘the specific
technology kept on track, mxt dlso they can learn thmgh farmer ‘:ont:xctn
what, the real problems are and so what researci. priati,tiaa uught to be
(Evatmnu; 199&) . '

1n May 1988 the SP2 assisted in the conduct of a workshop on
SParming Systems Research and Extension’ in Tonga. Extension officers,
researchers and planners from the MAFF attended, as well as staff from
other agricultuifal organisations. The aim of the workshop was ta .
inﬁ:od.uw the ideas of FSREE and to establish how thj.a Qanept; could be
incmtao:hted 4nto the werk of the MAFE. An expanazan of the existing
rather limited program of m-fam trd gls was seen 2s a first step to
aahiaving this, ‘ i :

et ?I:hzum have hﬂn number of on~farm trials zrun in Tonga in :@cem:
~years and, a4 is commonly encountered in other countries, large ;
dxﬁurmc«a hnvu b«n pbserved mtwen yields in trials in farmers’ ;ﬁiald,a‘
_and yields of sinilar treatments replicated on the research farms (Savelio
' 1967, Speljer 1988). This is because of the laxge varistion in
_anvironmental factors and management pxactmea, as well as labour and
“capital restrictions on Tongan farms, compared to the relatively
"‘s:mtmm»é envizonment on the research farms. The e;uat;ence ‘of such laxge b



L mviaim or m in Uuae a,saa to wmmm m@ m»ommu the pm

~ this we kﬂm; m;ci :m m—«f.um tr:im nxtiqu; was :ppam ¢d to the Adw w:y:

txipa m:x m:kamqw‘ Regula: viaiw are ‘M’ toV tha txialﬁ m v.iﬂaoa un&
axim are talmx mr dcnmz;nat;iam By nowm: 1988 a tm;u of 12 txiﬁa

g " in the pé:ogxm m:q unda:: way or l:mglamdq v«mm of 'the trml& m

S m&: htwiz ideas for on-farm mm, and are then m;u:.md to aubw&,t,

~ given in the Appun Funding for the trials so fax has come from
 warious sources, manq MAFE, ACIAR mu sm and the mougm*@amn L
a},um: Emtection Pmﬁwt: (6TZ . ' : ' :

Extmum md xgamm& Qtfimra axe anqoun;j' Lo mx t,u famezs tu i e

, moaoam ﬁo tha ¢n~£am triala q::imx who. ¢ xganigma :mmng. ﬁtt‘.enaien, e : "
tcnamh anﬂt and iaqu ka as a t;qt.m to duswu and mxxs.th thn ‘ L

© trials. Farmers, who are selected by menaim officers tn zin a tedal on h

“theix land, are usually alzeady plming to ylam: the m:op dr mm tm & o
~ .anisaly that. ‘aze belng tested and sust show enthusiasm for running the .
tzisl. The understanding in usually that seed, fertiliser, pesticides and

"0 other ipputs are supplied for the furmer, while he or she provides labous;

t;ho output’ s zﬂtaim by the farmer, Basily mcqqninbla aiqms 2re

e plamd mizai&u t:ia}. a&tm o inform pecple of tm.ig purpose, rumx:

. fw.imim are ngms«&by the local aduisory cfficer or the on-farm trials
 officer. The MAFF personnel involved are encouraged to record the :

" opinions ul;wt ‘the technologies Being tested of both the farmer upon. whose

© land the m:m s being run and’of viaitina farmers. It has been ‘
o f"aﬁﬁs&ﬁaﬂd ta)itt; asking the participating taxmr:a' friends cnd nai,ghbou::a :

© may be a better way of getting the actual opinions of the farmers who may
' x‘law only positive nnpaqt:a of the trial to research and extension

o _p,gmm., but who may be more forthright »it!: othexs.




e

 for potatoss, whi
e market. The t:ritl ahwad, that very high yields are achievable in tmn@m' S e
o fialds, particularly with regulax advice zxom research af! mmw | i

| ,nﬁtimxa, "However; £urthe;: txiula are needs
"mmndatima for farmers can h& dax;we&y

' 'succ&snful m

ipl .

A wo::kahcp uaa hum in Kavmbe: 1988 to qvaz,uaw the pxagmaa o!;‘ the

n,~£¢m trials pxogm to dm;m u::mq tn. w:}mhop x dsa;::ipti.an of each ,
triaL uu pxeﬁcntad by t:fm dyisory qf.ﬂmx iwolwd; uainq vidﬁq ﬁlm andv o

suaaa of the trials to enhanos eich pmacntatiqm The triala were ;
discussed and evaluated by W« group of advisory and z:n@amh offi”xa -

attending the workshop, (Perhaps it would have been better if some :
farmexs had also been predent, but the workshop was :mmnded p:imr:ily as -
a J.camim experience for MAFF personnel and this ohjective might have ‘
been compromised by the 'pros@nm ot fnmrm) A brief diaquuai,m uf ‘ench T
 trial is pmsénted below. ' i

",7{'&} - Irish potato vax:iety trial, This trial vas i;ii an area where Ll L |
; ‘,poutoau had not baen g:own befors. It was successful not. only ;.!,u tdsti.ng .
‘these varieties under farmer C:Qﬂ»ﬁi.’hiﬁtkay but was a good mmonst::atiozx p]ieh :

.ch are not. !‘idlkf grown despite an cxpandius; local

{b)  Sweet potato cultivar trial. This trial is a result of an
intensive selection p:a'gﬂiu on the research farm. One trial was
; nat::at:ia? these new cultivars to farmers, although the
t:iaz, mw not yqﬁ been harvested. The other trial waa abandoned, 8 :aaum:»

of pmr farmex qulchi.on. ‘¥nrther on~farm trials have been ;:hntecx on
other farmexs’ tiexda to test tuthm: t:tmse cultivars under a va:iqty q£
qamitiqrasq» o

{e) $mi.1qt trial, The W:ianm and zasul.t:s of this trial were
not: «xmm to other farmers. There was no. ;{nvalvomx\t of research ataﬁf

‘and, as a result, the design and, ampl;lmg methods were inadequate. The
oost of t:ha tzial was high while the benefit to othex producera was 1am

In h,ﬂdit:.im: the Muﬁa valus aﬁ the mxuli;a was reduced bacauam the

1 to obtain rnaulta f.z:m uh;.e;h_‘w



B

: gmnt, ima;tatim Qt lm-pm.m chiaknn mam has cansed lucaL b:oilax:
: *f'pmdﬁc;tim &a Tonga to cease. ‘ :

: @ ana cqvem oxop r.ra.nl.» ‘!Mxo ia ;Lit,tln ﬁmrch}. ifmmu
"pxoduat;im ;tn wvam where the trail was gonducted, so this trisl was mﬁ
examining & px:om« commonly faced by ;gamm in the area. However, tm\\
twhnic;uﬂ cold be applied to other areas of Tonga. The results showed
- the tqahniqua to ba technically and. ocanomicglly successful, Aithongh
further exaniration in other farmers’ fields is required to confim this
finding. The trial was done in an area where the legume used as a cover
‘mmn ias Mnmlly amun‘:inq, which is xmt a common situation in other . ;
 locations ©Of banana grocxt:ctim.

(e} Panana nematocide trial. This was mainly a researcher
signed and implemented trial. There was little farmer or advisory
otﬁ,cm involvement, although the ‘Banana Services Section did take part in

. the trials. The results of the on-farm trials successfully completed

confirmed xeuultu of those run praviocusly cn the rzesearch farm. The large

number of trials abandoned because of the problem of the Bunchy Top Vim ,

suggests a need for increased research on control of Bunchy Top virus,
obwiously a far more important problem than nematodes. |

x(‘ﬂ Vegetable intercropping trial for insect ¢ontrol. The
selection of this t:w:i.a:t. is questionable conaide:lng that a similar trial
pzamted on the xqamch farm at the same t:lm of year px:ovnd unsuccessful,
As shown in the on-station trial, there was no significant effect of
intercropping onions with cabbages on the infestation with diamond backed
moth = & major pest. The accuracy of data collection wag low: if such a
- trial is to be repeated it should be done on a smaller scale to aveid big
- ~losses in thms of inputs and time and effozt of thosc involved.

{gl Intercropping of beans and watermelon., No maoax:ch‘ officexrs
m;:e inmlve@ in this trial, and there were aoficionalua in trial design
and layout. The crop was nffected by pests and disease, possibly due to
the farmer using too low ¢.rqentration of the chemicals he was provided
_with. It is suspscted that the famer used some of the fertiliser and



~ yieldas of the txial pléts. mmm:‘ on-farm mais. with iw#:ow&
'V‘wmxitm;ing, are required bef
' these echa as int;umxcm m b@ mda cq tam:m

: a3 m test human manure as fertiliser, uhich is a p:acticq o am
Aarmera, nmm:; the original pian vas abmdmaa due to an outbreak of
h typhoid and qnammx zisk of in:mt:s.qng and poult;rs manure was used
~ instead. There was littls regearch invdlvmnb in the trial becsuss: the
' agm mianﬂiat was on leave, ‘Although thq trial was not hazvested st the
. time of reporting, it appears that one treatment was affected by shading.
: &‘urt:hm: trmla m neaded befom :alimq mzmndatiqm can !pa madn te
k famxm R

4,

prays providad on his own crop of vatermelons, with a marked effect on .

,l .

i mmmlqm fcttili@w tzial, The o:iqin&l aim of the txial

(5-)  Vanilla S;nt:e‘wmiag. ‘x‘huu p&atz& qn:q more akin to

‘dmnm;:atim plots than on-ﬁm trials. mitoaing of the plots mda to

be improved so emr, exact y.mlda, incomes and o:w: upo:ﬁzm; fuc!m:a ax:e

o xcca:d-d

o

There is scops for making future on-farm trials moze relevant to
farmex needs. No propcaala for trials came dixectly from farmers,

ﬂtmugh thﬁ proposals £xom aﬁv,ﬁam cﬁﬁxc!xs in some cases reflected tzm

ideas of farwers, ¥Nor, in most cgaua, was there axxy anhpmpt, to apec: tg
formally a target group of ‘farmers (or ‘recommendation domain’} to whom

 the results vere expacted to be appl cghlm Increased attention naeds to

be gimm to the selection of topics “ox oa—fam trials, im:luding‘ more
thought to allocating priorities to tne id..s brought forwaxd. Gxaa!:ar

 participation of farmers in the identification of problems will help
, dixwu zqmmh towards the mab important issues :med by tam families,

The selection of farmers proved impo “:t‘am:, showing that ‘pkibrity

: should be qivmx to farmers who are phnniﬂq to grow the ¢rop ox the type
of livestock being examined. :L'my need to be gquinoly interested in



a:

t.hcy m«t to ;w mmamahlx ‘:wxoaontat:iva' of other ux;mrs iu tmix azea

o te pmvidu a vamd taat-bad for the propoved tnchnologg. In a nunber of

& trials, close friends and relatives of the MAFF ataff were selected as the
‘ ‘p;:tioiput‘img fam:w and at least one trial was carrisd out on the land

- 'of the Advisory Officer involved, Such people are unlikely to ba

:up:&sumntl«n of the population ar umra and such bias in ﬁhmx

ulqctfr.em ahquld bu wmead

The most auceaantul t:rim gom:ally involved good co.‘!.hborahion

 batween extension and reseazch personnel. There is a definite need to
~improve the involvement of research staff, to utilise previous on-station

trial expe riences, as well other sources of knowledge such as ovarseas

~work of 2 similar nature. Ressarcher inputs are also important to ensure

J purpose. In farmer-managed

that tzial design is adequate for the intend

‘trials, which most of those reported above were, complex experimental

daesigns ar& claa:ly ;tnappmp:i;tg. On the othexr hand, some attention to

layouit of the trial may help to minimize po:saibla b&“y as obanmd in thﬁ
,watnmlon :a:;tmliaw trial, ‘

The Gﬁfnctiﬁé‘aeﬁ of the on-farm trials will also be improved

) cox;sidcrably i.ﬁ r.hcy am dncorporated into other work of tha various

mqt;iona of the MAFE «.o complement other programs, espaaiilly of the

Reseaxch Division. mhi,a is not to say that the selection of trials showld :
 be determined by the exist

ing prigrities of the Research Division, since
an objactive of the use bﬁ on-farm trials within an FSREE appxqacr- is to
influence and, where necessary, redirect this work to problems of most

' impo:tancm On the cther hand, unless on-farm trial topics are aclacted

w:l,t;h close attention to the néeds of the majority of farmers, the program
actmi:w adopted may tend to. bias tlw work of the Regearch Division away
t:om what in mang important,

 tThe ‘xi‘a.k of ‘failure’ in on-farm trials is sean as high by some,

- usually researchers, and, as noted above, many of the trials begun did not
 produce tha sozts of results looked for, However, there are always
 lessons to be learnt from experiences in the field, which could be
_ valuabls in redirecting future research, both on farm and on station.
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Reseazchers may take some time to become accustomed to the need for simple

muz,sg which fit in with mma‘ practices, and yet which allow useful

= mmll;a tc» ve e&tam«udq Horkiug out just what ia possible is clearly a
 wmatter of axpanimnca since it will depend on the skills and interest of
’ the cuwma:ing farmer, the inharent complexity qf the technology :ttaalf, |
o {e.g. it u more dj.tﬁiqult: to do l:x-ial work with tubex crops that axe
. typxmllx pxwmsaively hmvbstad than with grain crops that are namlly
o ,ha:mgtad on a single dayl, ﬁm( on tka supzxoxt services ¢££cmd to the
t@mx h:f MAFF, : : n

, m axpwitmea of these t::iuu cqnﬁm gha axgmmum that: &
propostion of on-farm txials will be abandaneﬁ due to lack of farmer

couoperation, unaui!;able climatic aondi,tiana. pqm; in!qatatiqn, ‘Oor other

tmwm, In planning &n on-farm trials program, tha:ef:az&, it dis

necessary to agcount for the fact mmt about 50 patcmt: of nnala wxll nokt.
be ;:awlcted as phmm&. , < A

. The experience from this pilot program of work points to the nead
for much more smphasis on replication of trials. " nainiybqeaun of
financial constraints. too much of the work so far done cqmgrieqa ainglm
isclated triax,a which provide insufficient data to make reliable

 recommendations to other farmera. Tt is advisable that trials be ;
replicated through time and space to provide a firmer data set for drawing
‘conglusions and to allow comparison of results batween different
~ situations to gain a better undamtanding of the important factors
"'ceat::‘:ibut:ﬁng* to the success of failure of the technology, For thia to

gceur, there mi:sh be soma co~ordination of wtiv"itiqa between advisoxy

‘diptricts ai well as vith researchexs to ensure that the trials are
appropriately « oigned. Tha liaison section is the suitable body for this
task. ' ' ' ‘ ~ '

‘ Improvement in the «ba:;im:ing of trials is necessary to allow

appropriate analyses of the results to be made. Close supervision of the
. farmer by the extension and research officers is important to see that the
‘ ":ﬁmmt infcmtitm is recorded and to provids advice and other help to

the farmex to maintain his or her enthusiasm. It was also found to be

2 important to ensure that fazmers use the funds or inputs provided in the




'J'nmt;#d mm«m uucmam\ticm of th *@'.xial.a thzough vi:dedm !slid&s and
‘ faxmnsicxi ttxmuqn tﬁm: \t;laim gsx:cmd nlu&b).a but is not & aumtimw oﬂ
“ : nc;mmm mc:oxdiw of qummmtive d:m i inp\ma md and om:put:

. ux%xiem:a of t;hegag, nmaxa shnwad i;ha acopq th: impmvmnt of

the mmiou of trial expaziences w the mmmg cmntw khrough m‘“‘l e

.o :cmily azqanim fmm vi,aiw; through dim;ua:im aa vinas:e -
: :mt:inga, radio. innaxviwm and by Q“har mi;hod& :

m:z.a tna nl!:mata test,a a: my tachnalm is ii;s upt;nke hy ﬁamgm.
ar aesmnt and. us« nﬁ txiﬂ results is a very important component of FSRRE
o :miht:ne the ,'Ewdback cﬁ infomhiqn to mzide fu:ther maaaxch« ‘

;-Repm;ta m edch trial muaﬁ, be written up anc'& dxsi::ibuted ta :eiwant

~ gchla. Rm;e rather :t:.t,tie time ha; elapaed since the start oF tha bt
pmgmm in Tonga, there are alrudy qrounda £or concexn that in a :
: pz:apcm:ion of cases this will not happan Meana to anr:.aurage and aaaiah
i:,hp pax:amnel a.mzolvgd to write up i:hai,r: mx:k. need t:s;: ke foundf '

‘The ﬁimnainx cost M& px:ovisﬁ,on ot uaeful mam:r.u vuriqd widoly

* among the trials, It is dnportant to kesp the costs of each trial low so s

that a larger gmgx:am of ozz-v:am m:i.um, with a gmat;w nnml;e:: of
replications, can be run, The am:iance in Tonga shows how much qan be
done within a very, modast budgﬁt; and there is no ﬁquht acop& to impmve , ‘
on this ea\:ly experience.

The «:xs.ala 20 far have bean on two qﬁ the min ialanda.; with :Lit;tlea
attantion given to more remote lmsationa. x‘anringt:m and Meztin (1987) ,
have m;gwd that communities xemote from the principal commercial centres :
provide much potential for ressarching possible improvements in the o
hxndis;ioml farming ayatsm and that :amx-ariam:amd research should be
conduamd' in these nmms. Clearly, the costs of work in more remote
' lccaticns will be higher, and/or the types of trials that can be attempted
| will bé more xixﬂw:t; due to the extra difficulties in getting personnel

L and materials into y}.ae:q fcr the conduct of the work, Yet these are just

the d&!ﬁiqulnms faced by m fammers thamalve: in their everyday lives,



, f‘sm txiuls m sm:h situat:z.ons may #xovi@e not only x:esults about i:mmved ~
: mthodao ’but also inaight:a va.mabio to: palicy makers about how some of the ‘
= -moat: b:.nding cmacmints facmg theaa cmnitias may be eased o: liﬂ;ech

(;qmitmamt to thu mnn:i-ng“ oF oxz.-fam txiaia ia negeaaazy :i.f !:ha

i 'ania c«mcapt to become pa:t o£ agm.culw::al davaiopmnt in '.cenga“ Tha

o full cc—operatiun and ent:huaiaam; of the advian:y officer i& ctucial as

: ,‘potem:iany succesaful on-vﬁam tma‘la to be xun,

g

©  they pﬁ,ay a key role in commnicatim between thu p;x:ticipating farmers
and researcher as uan as haw.ag xea;zoaibility for extending uae!:‘ul t;a,aL e
'fiﬂdinga to other famrs in the district, Advinoxjy officers Have & ' large
inumbe:: of responsibilities, and for this reason, the number of txials in o

each district ahould be limited so tbat the neceaauy time is devoted ta

®ach trial, ‘Research officers also. have numerous responsibilities;

however, on-faym t:iala should. ba aaan as an essential element in ?:he:.::

' duties = £o0 be zeﬁlecmd in their duty atatemnts, promtion cr:.teria, L
o m;c. Finally, “the comitmnt of funding and support from the planning and

senioxr levels of mr :La neceaaa:y to enzble a- prog:am of relavant; and

o

_Ag in awat davelopirgg countzie;s; funds for aqricnltural reaea;:ch in
Tonga are aho:rt, Therefoxe, research methods that will be most cost-

aft‘ective in qenerating economic¢ benefits to the nation and in rais:mg the
‘ incomea of the pcéa:e:: :ﬁamex:s are required. A E‘SR&E approach may be one .

txiala a:e an agsential part of thia apprcach-» &he pilot: nrogram of

o t::iala descr:.bed was there,fare an impo:tant emrimnt. L

‘The program was sguccessful in increasing the £low of information
between farmers, advisory and xesearch officers. The lony~term bensfits

to the farming community of the trials are difficult to measure af this

‘ -éé‘xly“atagam ‘Ultimat&lm adopt:ion by farmers of the tested techhologies

. ) will be a test of the success of the research. Meantime, lessons have

begm learned ahxout improvement:a needed in tha design and running of on-
*‘a,rm trials in the futu:am Improvement in the identification of problema
£acecl by farm ;Eamn.liea J,s neceasary, S0 that axeaa of gxeat:est pauentn.al
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bmeﬁ:.t can be pin»paintad.» m’hia may be ac’hi.évent hy f‘gz:eate‘i bpafti'éiipa‘tion
- 0f farmers in the research pxoccss and by incxeued collaboration hahwaan =
, ‘ttm :esaarch and adviapzy ataff. o hava the maximum banefit, on-farm 4
o triula should be carefully dea:lgmd and clcaely monitored. The maximum
' use should be made of experiences gained in :amiating racomndatians to
farmers, in das:,gning agxicultuxal dovalopmnt. pz:oject; and in planning
;Eusdche:: reaea:;:h. -

“h

. 811 the trials so far conducted mﬁ‘é“ dealt with production
‘questions chiqﬂy of crops. Ina _country such as Tonga, which is an ,
island archipelago, remote from overseas mtkatﬁii and with severe domestw

| transport problems, msrketing looms lazge on the list of farmers’

e melema In’ fw:uxe. t;he:&fom, it: would be uaeful to .laok for

‘ffcppoxtunimea for p:mr.ical testing of some novel marketing technblogieq
or mthods ~ as part of & ptogtm of aq:icult;uxal mzkatigg syatm
. xeaaarch, : :

Tha cn—fazm t:x:.hla px:ogram in ronga ia hy no. means & ﬁunaaca:l.q
: faxming ayak;ema maoa:ch amd extension p:o:qct.g Tbes& t,rial.s zhculd ‘bﬁ
aaen as the fi:at atep in the process of getting farmrs, ext:enaign
R pe:sonnel and x:eueatch ahaiﬁ more invalvad 4in the davalomem: of
- appropm.ate xechnclagiea* Further changes in oxgamsatn.cm and ope::‘ation A
of the Mz.niatty m.ll be naeded if :u:. is daci,dad to implemem: a full-scale -
FSRAE appromh. As noted, some major changes in MAFF have been made
; mcantly but it is t;oq early to ponment on their i:.fkaly consequences.

 Despite the many limitations and deficiencies of the trials so far
conducted, as discussed in thia paper, the pilot program may be
su‘.bjact:;.vely as;essed as aucc:aaa,ful provided that it is seen and uaed by

S ‘MA!‘E p:;manly as a learning experience, What is needed next is for the

Mi.m.stxy to deyelop a ccnt:inumg program aﬁ work that builds on this

. e;:pﬁrienca and that ultimately ;lepends upon the growiug axpertiae within

' Tanga ;3.n the conduqt of such studies, rather than on outaida assistance.
It is encouraging that this need is recognised in the MAFF so that it is
pa;sibl,e to be optimiatic “that the eventual outcome will be aacalerated =
dw&lopment of techniquea that will help xmprover ag:iuultural p:oduction ‘
V'mﬁ :.JQCMQ: of Tongan smallholder families, ‘
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i Swge& p@tgho cultim ttit1.~ méﬁam’triaiﬁ of ﬁai?;xinm of sweet
"pota.to &gvelopad £rom a bteeding pxagxam on the xeaeaxch ﬁnm (mufabofua

et als 1986} are being tesmd nnam: :tamm: manngemni:. These vaziet.ms

o hm been bred for :eaianmce, to scab {m.siaou batatas), high yields,
;agrcmsmic cnamctarianica and, cu;tinary qual:.ty, :l'ha:e iuwa been ten on-
' fam trials aincq Octmbez 1986 for qoma:ianu. of the paszamnce of four
_ zew varieties with the Hawaii vaninﬁg; which 1 \auﬁxenbly the main sweat
: patato. va:icty in ’xangm , maultzs ahw there ,ia a vax:,ation ;.n the
‘ pq:fomnce of aach specz.es v,mx diffemnt 1«%1.,; of managament and under '

ditte::em: envixomntal canditions* Two on-fam txiala of tlm hteat: ‘

‘varieties in \mm planted; in mid 1988, ami furt:hex trula ‘were, b& plantad:
in late 19834 Lo - ~ Sy TER L

2. TIzish pqtata varief:y trial. Attmr four yeax:s qf xaaem:ch on J:riah

potato, the Research Division has zacqmndéd foux; va:iqtiaa iqx anga‘ B
Two of these axe old varietias (Red. ’Bontiw and sequalaﬁ. ‘the c;thm: two

: a::e ozp c:,anes (Sex:r:anna and nalisax) that are believed to ;ga.eld uau in
: ‘ronga put havu never been grown by farmers. Higheat; yialds were achieved\
By the Serxmm vqri.ety (42 tcnnea per acre}, followed by Red Pontiac 35
, &onnes per: acreh Sequoia {31 tonnea per acre) and Dal:.aay (26 tonnes per
- acre). E‘xn:rha: trials are needed to test differen* times of planting
gis env;.:onmental conditi,ana and methods of amz:agg and seed productwn :
4 (presentiy ae~.}d pa;;at.aea au;q ixpoxted eaah year).

Vanilla s.ntamropping with kava, ynms a\nd bananas. Aftexr following

. 'A aaﬂ,wr mq«mudatiana to mnocmp vanilla, iams are now iubﬂ:oropping :
2 vanina with a w:iéty of crops in the first four years of p:odnehion‘
‘ Recaxding; nﬁ several plots of vanilla :Lnt;excmpped with kava, yams and

bananas is taking place in Vava‘u. The effect of intercropping on ’hhe ‘

""gmtn of bpth vani!.la and tha intc:crops will be maaaut&d, and an economic
cEd anaa.ysis mu be done aﬁt«: hameat.. '

e ‘nmmgg intercropped with dwarf beans. The aim of this trial isto




m&m hhn yiam qt mmmxwa :’mmwxmcd wi.t,h mna uithwauml,om
‘ fgffom a8 & WONOCKOP. ma benefits of the crop combination is nxpeated £

" be improvement in aoil fertility as & result of the :ixxw of nitmgten in
‘the agil by the beans, with. paaaibla imbrovement in wlt;cmlm y:lﬂ.da '
. "mgut:hcr wit;h additiml incm trom aelling m beuns. o

m bainsr Compa
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5. Banm and cover exop.s The yiqld £:on; b&mn&a in a clean weeded block
: red to that of bananas with a legume cover crop, centrosema
C icent;mqm pubescens). This cover crop is expected | to increase the

2 f.a:t:,u:}.ty of the soils, reduce the laboux mqﬁimd fox weeding and pmwm

the soil £m q:au;lom Banm yiolda and mtmrna WOre tound tn be’
aignxficmtly highu for t:he ptot; witn cmtroaema caver c:op conpamd to

‘ ‘ t:ha clgan m«d p}.ot»

6. Broiler Prod‘uct:.on. A group of 100 chickens were raised on chicken
 starter, and then the gx:qm:h of those fed :iniah«r xation compared to
those acaveng,inq were compared. &he :azulns ahovad“that. undsx the

mm:icuh: farm cnndititms, agavangmg chickens ‘were 11gh;or than thcsa
fod :inia!mt ration, althouth it was more Qccmcal not to ﬂmd the

ffimshmz ::m:io,n. z‘m;thex“*m:iala are neaded tn r::cuxfim the: fﬁ,nd.ing.

: f*I xmtqqide treatment of banamt,;‘ *Rnsulm of & nmtaaidm compa:iaan
‘ "tm.al run at ‘the research faxm in ‘Tongatapu indicate that. tm nmt;acidg

Oxamyl givaa b&t‘;tez; control of the banana nematods kﬁadppholus similis}

the famﬂa field, signi,ﬁwnnﬁ dij:ﬁexancaa 4in mean buucn wbight were
ohse:ved in Oxamyl treated 9101;3 and the control plot witlx cnrbatmn. o

 Blso, the numbex af bunches produced per mat was highar in ehﬁa Oxamyl
3 ‘m“aateﬁ plotaq These :asulta ‘conifirmed the results of the on—atati.an

N
g
'

tx:ial, A numbdar of t.he on—far;a trials vere abandoned dua 1:@ severe Hunchy

Top prohlm»

8. cabbage and carrots 3.ntercropp¢d with onions, Methods of zeducing the
_need for pes’»iaide: whers qxqwmq vagntables are raqua.mci in ‘fonga. Onions
 have been known to zeduce infestation in other crops by re.‘iqasing

: :zepauant cdcuzax In thzg trial the aﬁﬁm’; of intexcropping cabbages and
L ‘c'l:x“\‘:ts with onicm on disease zmd pest incidence was measured. The trial
: um haaviiy infnst;ed with ;)imond Backed Moti: as a reault of late p:.uﬂ:ing

© than the currently reconmended nematoc;ida Carbofuran. In tha» trial rus §n

&

SO



',and lack oz gv;i,lablc apr;\ys. wuom was no significamb difference in the
’pesﬁ dmag& of. @x;opa xha‘thm they mm into:rcmpged wi.tlx mi&ma m: not.
9‘ mamm fmmm 1:::1:‘345 The am of t’hi& ta:iui“ia to compare the
' response of watermelons cultivated using chicken manute, manufactured -
ﬁqx:t:iziaor m-wq and a mixture of the two. At the tim aif w:iting. the

' ?cmp ha& not Baan hamaat:ﬁ.. : N S : 4 ‘

Mmﬁomaﬁxy tr-’t.ux., The aim of thia t:::ml ia to Mip aupplmnt
ragidly diminizhinq fom;t wvegetation, to reduce the effect of wind
k ‘@vaporating and to help maintain the supply of firewood, ‘This is a long-
: t«m trial, ag any b&mﬁta will not bq evident fox,- & numbef of years. ‘

& 19 mm':miow. With the reduction in the fallow pc:m&s, ao:.l
:Eaz:tilify is said to be decruaing in some areas of Tonga. This problem
might e partially mmmm ir J.egumm Ware Sown dux:ing the fallow peried '
to xeatem nitrogen to the soil. There are some native legumes that have
~ mn grown traditionally dnx:ing the fallow mriad;n such as the 'nenqan bmm, x
in Ha‘apai. The aim in this trial iy to encoursge farmers to plant
lugumes such as the angm bean on their fallow land, Any results £rom
. these trials are not nxpected go be appaxmt For nqvm:al ynm azt;em tlmir
inxt‘:,atiom s : : : S

12, Paper mulberry. Two varieties of paper mulberry, which is used to
make tapa tba‘rk} cloth, are being compared for ‘{:héi# gzowth, “ Methoda of
pzopagatinn (#uckam mmm cu:t;:!.ngs) and thimm apacing are alao beiuq ‘
tesi;@d.
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