
lntegrated farming in the lowlands
lntegrated farming in the humid lowlands briqgs to mind the image of small,
intensive and diversified agricultural production systems. ln this issue, we refer
to humid lowland tropics as rainfed or irrigated farm lands that are flat or
gently undulating, usually at an altitude near sea level (Durno et al, 1992). The
production system which characferrbes lowland humid tropics in Asia is rainfed
and irrigated rice, often in combination with fish, livestock, vegetable and tree
crops. ln the case of Africa or Latin America, Iowland production systems are
more varied and more difficult to characterise in general terms. But in either
case, there is more than just rice.

Editorial for monoculture paddy rice with chemical
inputs, That approach contrasts with the arti-
cles in this issue which describe efforts to
combine technologies and practrces to sutt
varying environments.

Among the unwanted effects, erosion of
loca knowledge and 'armer decrsion naking
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Revolution was based on the transfer of tech-
nology model whereby technology devel-
oped by scientsts, was packaged by exten
sion services and transferred to farmers for
adopl or, lt frrlher led to a failure 1o recognise
the significance of indigenous inventiveness
(Richards, 1985) However, not ony were
farmers rarely involved in the development of
l^e lechnologica pacKages, but the ;ntroduc-
tion of these packages often led to the loss of
n n a l  e r n n  r r r r , o f i o c  l n r {  r a c n r  r r a a  m t n a n a -

ment knowledge. This means that when
problerns arise. the farners are ir equipped to
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Population pressure
Roqnr rrno rlon.er]:tion i. the lowlands is alsov v y  u u u u v "  '  ! l

the res-rt o{'ncreased population pressLrre.
The pressu'e towards ir-tens,f'cation is acute.
average farn size 'n Cenkal Java rs 0.6 ha
(Van de Fiert & Wlanto, p6) while in
Bangladesh it rs as ow as 0,4 ha (Karno,
n2O\ I rm.tor-l afI farr nnnonun,tieS leave the

majority o' fanr farr lies w'th few options to
ncrease household incomes, Traditional
resource management practrces, lke collect-
^^ ^^+,,.-r r;^h ̂^^ ^-,^'^ceans from canalsi l  v  r  r o t u r o r  r o r  r  o r  r u  u r  u o r o

and paddy ''elds, are threatened by "tensifi
catro^ ano pollutio' (Gregory & Guflman,
n15\ In qnmc.aqos lho nredicamenl  o ' loodP  v l , " '

insecu'iry is furlher aggravated by ttre lack of
| .el rosor r.cos In Ranolaclgg^ animal nanure
is used for fuel thus breaking another source
of onJarm recycling of nutrients (Kamp) The
inevitable result'is a degradation of the farm
resources and a loss of household income
rnd fnnr- l  con r ihr \A/alorc 'rnA .1^f^r^-1.+i^^
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also leads to unreliable water sources, salin-
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use of chemical input no longer solves
r^c'eased Qest preds'ns A corbr^alion of
debt, migration and low mari<et prices for pro-
duce (higher risks for monocropplng farrners),
leave rura communities with no butfer Urban
sprawl furlher aggravates the situation The
result is an erosion of the socia fabric, the
shared labo-r and group decisio^ rrak ng tra-

ln nany areas, t|-e 'elalive abundar^ce o'
I rainfall and the flat topography allows for
Ithe ntegration of fisn oroductton oun.g
nqrt nf thc crnnninn r:vn'c The wide varialion
in the rainfall patterns of the lowlands leads to
a great diversity in lntegrated faming
systerrs. Th s dive'sity is also due to cont'ast.
ing srze o'fa'ms and lenure arrangemenls.
proximity to markets, and access to credit,
.nfrac+n taTt tro znn rnn, ta Th^ . ]  g^r^-.  . .^^ ^f' |  l l  u J l l u u t u ' U o l  l u  r l  l P u . o  I  V U I | Y l Y  I  U ) g D V l

scarce land resources, tnewide crop and ani-
mal diversity, and many resource flows within
rho f:rm ,r^r-l horrnnd qhow I^e fgrllgrg' 5(illI  u  v  v v y v '  , v  u '  ' v

cn.l e"eati\iihr to rrakp tho mggl Of t^,S diVer

sity
lntegration is more than diversification, it is

tar mnrc enmnlov Thcre are traditiOnal fOrmS
of integration which farmers in countries like
Indonesia, Vietnam or Bwanda have devel-
oped over many generations, There are also
cases of "new" integration driven by newly
introduced ideas and technologies The case
or fish ponds is an example where farmers
learn to manage water, nutrients, crops and
fish, More environmental pre-requisites need
to be assessed before decidlng to try lt out
Also, learning to keep fish is much more diffi-
cult than handling a new crop vadety,

High yields, low profit
This agroecology, however, is also associal-
ed wrth the significant but short-lived yield
inr  roecoc rn r i .a ^r r- l r  rni inn onahlod hrr tha

Green Fevolution ol the 1970s, Rice yields or
5 Vha and above under a monoculture, high'
input production system have led to signifi-
carrt food ir-creases. pa'ticulady i^ As'a. Tre
'esults. however. have also caused Ta.ry
-nwanled side-effects: inc,eased pest nc.-
dence, environmental deterioration and
l-ea'th problerns, increased socio-econorr c
diffora^noc dor.aaco ^ nutf ent feCyCl:ng

ar^d oss of bioove.sity, In recenl years, fo.
- ^ ^ . ,  - - ^ t  ^ ^ - t ^  { - ^ ^ " -  + h ^ - ^  ^ ,
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have meanl lower orofrls, even in high ̂ put

s(ualions. The debate beMueen the hgh-
i^^ r:,^^. D^',^ ri^n .^vOCaIeS and itS Cr.tI  v v r v i v v L

ics has been oarticulaly ntense witt regard
lo rf-e hur d ow'ands because o' rheir high
nrnr- l r  nt  nn nnionrial  /Caroq lr  ' l \ / -  Ar rnr rai

1995) Tte Green Bevoluto^ esse^fially
made the environment suitable to the technol-
ogy, In other words inigation was brought n

ditions, In some instances, mechanisation
had resulted in a redundancy of women's tra-
ditional skills and a reduction in their income
The question then is, are there solutions to
these problems, or do we need to understand
the prob/ems in a different mannefl (Duno, et
al 1 992)

Redefined problems?
The article by Elske van de Fliert and Wiyanto
ls a story from Indonesia on how one farmer
has overcome the above pressures and
learned to adjust, trusting his own judgement
The story of farmer Pak Yanto is inspiring
because he acquired a capacity to adapt and
guide his production system towards ecolog-
ical and economic sustainability, The central
ro e of the farmer is one of an expert, a skilled
r lorrolnnor nf .nlonretort  Af+^. - l lu 9 ! c r u p c r  v r  i l  r L U v r o r c u  J y ) t u l  l r J ,  n r L v L  o r l ,

each farmer is a specialist capable of juggling
the fa'm resources optrna ly to fit he' or his

own circu.nstances. This message is com-
mon to many articles in this issue, lt is not sur-
prising then that many of the authors describe
exper,ences where {armers are closely
involved in developing solutions, Their mes-
saoe is consistent: the diversified and inte-
grated production systems described are
rdanior j  in lnnal nirnr rmot^^^^^ ^^. ]  ^-  ^
ouofrLou Lv rvuor vi l  uur ,  rJLql luE- ol  lu dlE d
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ldeas for integration
The exoerience gained in the Phii ipo nes w'lh
tilaoia oroduction stimulated the Cambodia
experience described by Nandeesha et al. on
page 1 (. Lrkewise, the rdea of growing trees
and legume crops o^ dikes n Bangladesh
came originallytrom Indonesia (Kan'p) These
- l l ^ r ^ ^ l  \  / ^  ^ ,  / - l ^ m ^  h n ' , ^  h a a n  d o r r o l n n o r lo i l g i l  t c t  v v  D y J t v l  I t o  I  t q v E  u g g r  I  u 9 v E r u f r g v

through,nteraction with o"tside expe'iences,
rhe rnteraction, howeve., has been produc-
tive when tbe outside technology is intro-
duced resoect{ully. This rrrea.s, allowing that
the farmers themselves are able to integrate
and adapt practices to their farms, The term
"adoptron" is no longer appropriate This is no
longer the way in which p'actit;oners and
farners interact, Insteao, we now f;no
ncreasingly often reference to facilitation and
joint learning,

A  i ^ - i . - h l ^  . ^ t ^  { ^ .  ^ , , + ^^  uur r ro r rw I  J re  ,u r  uuLSlOef  fesea 'Cnefs  Of

field workers support ng farmers is refened to
as one of facil i tation (Dowall, p13), ln many
cases, however, this role is difficult to attain
Field workers have no training in techniques
to ?cilitate farner.based expe'imenration.
Moreover, those who have received f.ain;ng
are often faced with working conditions where
bottom-up planning, and learning wth rural
oeoole lead to no orofessional rewards,
Facilitation requires a new professionaiism to
allow rural work-ors to gain respect from pe.
lorni.g their new roe (P.etty 8 Chanoe.s,
1993) lt would appearfrom the adicles in this
newsletter, that such conditions are found
predominantly'within international prolects,
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universities and NGOS,
The insttutional dimenson also refers to

farrner organ,sa'ions, especially where ra'rr-
er-lo-fa'mer exiension 's raking place.
Dowall's anic e ton- Ca'nbodia nakes refer-
ence to farmer clubs as a mechan sm for
eych:nnc o' eyne.ipnr.cs In these local
- -^^- i^^r i^--  +tr^  ̂ .  ^ i - r  ro le o i  women isv t  g q t  i l o q u u t  t J r  U  t u  u r  u u r d l

hinh ,nn-ed csncr-iall'r as 35"/o of households
aro  hoar1od hr r  r r rnmonu )  v v v ,  I  r v

Facilitating farmer experimentation, howev-
m n r a  h r n  .  c r  r n n n r l  n n  i n c t i iu r  ,  r u l _ l u r l u D  r r r u r Y  L '  o r  I  o  J u l . J l . / v r  r "  r v  I  r . r l u

tional settng, Concrete methods for earning
with farrers are needed, rools to guide the^r
n structuring and building on the r existing
declsion-making experience (Hamilton,
"QQA\ Sr r rh lnntq nrmre g5gfgl  t -  le f f fs  Ofv v v l ,  v v v '

reouc ng isk [.e exoe'ie^ce by Cregory et
al in Cambodia is an example where an
assessment too s in the makng, Ths tool
helps field workers and farmers identlfut the
condltions which make it worthwhile to nvest
captal and labour n rish c-lture

This new role for the outsider conveys a
rusr n'armers capaciries, Bedefinng 'oes.

n rhis se.se, is pan of "edefr^ng orobrerrs.
The'eaoer wil l f ind 1^al nany o[ rhe arlcles
oen-onstrate a redef'ned problen wirh pro'n
'q ,^c c. ,  r l  nnc rnrhinh : ,o v iable both i r  ecO-

logcal ard economic terrns Fu.thermote,
lhe'e rs 'etere^ce in the story of farrrer Pak
Yanto, thar an aLle'aal ve productror- sysrepl
wh ch is viab e in both econom c and ecolog-
cal terms, also provides farmers leverage to
nanni aio i rr i th l rnel lnrdq

Economically viable
The search for economic viability within nte
arc la r l  o r  n  n^ ,^ r lh /  an t  rnd  ^ ' - ^_ i -^ .  io  r  nnnq  o L s u ,  s U U  u V  e c l l y  o v u l  l U  P  d U I I U U J  l J  d  U U  I

lra, tneme in Ine ar1ictes from rhe P^i ,pp ̂eS

ff/elarde, pl0) Bangladesh (Kamp),
Camboda (Dowall, Gregory, Nanoeesha et
al) ar-d Malawi (Noble). Of these, the artrcles
n\/ r)^\^/2lt :nd \/o':relo nflef deta led house.
holr-l hr .dccls rnrlh da-a on the return on

labour, For instance, Dowall's data shows a
US$ 5 60 return per labour day compared to
larn aoourwages of ab)oul Us$ 1 60 per oay
in  , (and:  nrn\ /n.6 ( larr fg l  3.  O" the Othe.
n . n n  \ / a ' r r n o  n r n r r i r l o c  ^ - m ^ ^ / a + n  / ^  ' - 1 . + .
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across rhree years of produclion, 
-he 

p.o
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ma.y wdys, b-t .rost nolrceable is Lhe facl
lnat ofle. lhe prs6u6g be t f ish, ice or veg-
^ t  a h l ^  ^ . ^  ^ ^  |  ' . ^ r ]  + ^ /  c a l [ - a n n e .  m n r i n n  n rvtdurv ud '  uv uJUu 19'  -L i l  uvr rJur I  |J.rvr I  vr ,

r  nr i rac rro nnna < atnJ r t  l  local rrarket,  Local

^ - . . ^ + ^  ^ t - ^  h ^ , , ^  r h ^  ^ : , , ^ n + ^ ^ ^  r t r - +  l ^ ^ - l
I  Ldt \urJ dtJU r tdvc i l  ,u duvdr rLdgc I  dL LUl dl

^ , ^ f ^ '  l ; ^  r ^ - + , ^ r  l ^ ^ a l  . , - . i ^ 1  ^ n
u u t  t - u t  c t J  p  c t u r  t  u  t d J L r u t  l u u d r  v o  r Y L  g o ,
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con'nand berter prices the use 6f rulLiple
^nn, i^-  ^f  f i  -^ |  '^aA in ^nrrore nf iho n:norc> i J q U r Y D  V l  l l D  U D U U  l l  r O U v c r o  u r  L l  r u  V o P U r o
r rna .an,n^^nr -  /_^^h^^.sn for  d 've.s i f ica_q t J U  u p r u D U  ! L  o  r  l u u r  r @ l

tion, The Nandeesha et al aftcle from
Ca.nhndi :  t  .nhor ovomql f ,es dvefSi ' iCat 'On

by ment'o.ing over 20 farrr by-products and
in'r.on ents , rt,liscd lo {oed fish. D.verS 

' 
Cat o^

^ l - ^  - ^ ^ ^ .  { i a - l i n a  ^ r ^ r t i ' r o  r r c o c  f n r  o v i c r i n no t J U  L  t u o t  -  i l t  t u i l  t g  u r Y q i l v g  u o g o  r w  u ^ r J . i l  r v

resources; this is the case from India
described by Chinnamuthu where pigs are
r  rcor_l  ln manado nr t  cor in,  , - .  - - -Je.

Fish-driven alternatives
Severa arl,cles in this issue describe erpe'i-
ences where rhe c-it ivatron of '.sn was i^l 'o-
duceo, or re inroduced, ard became a focal
po nr. In Van de I liet and Wiyanlo's Indonesia
case lhis was possible because fingerlings
could be sold for cash, In other words there
was a short term, market-driven motivation,
This is also the case in the article by
Nanoees^a et a'. {rom Cambodia, In the
Malawi example (Nobe, p8) fish ponds are a
focal poinl for inproving natirlSl rssgupaa
management, namelywater sUpply, In this situ-
alion tne pop.r,ation p€ssure is coupled wth
the deterioration of traditional production
^,.^r^-^ Th^.^{^.^ -^^:ttroduced idea hadJ y J t v t r J ,  r r r g t g r u ! 9 ,  I  g r l

several advantages: reducing risk and flexible
^^^^+^ l  an  ln  nanAi t innn  c r  rnoo r l i f fn rnn l
d u d p l d t  u L  L U  u u l  l u l L l u l  l J  d u l u J J  u l l l u l  g l  l l

farrrs and durir^g dirferent years. The local

Farmers separate termites from the soil to feed
them to their fish.

r y l n n . ^ l , a a  i n  - i m n  r n r i  c . r . a  a  i m n n r l 2 n lo u d p L o l r u  l l  I  L l l  I  v  d r  l u  J i J u u u  J  i l  |  P v '  . u r  r ' .

r ^ - -^ .^  +A^  i  f f ^ /I iJil ilurs lr dt rdlje Lr ru u ere^l pono ano crop

inlegration ditterenty eve^y year and ad ust to
climatic variation, In dry years n \,4alawi farm-
e's chose to grow vegelao e crops in lf'e
nutr'ent-'ic^ ponds whe'e there is less r.o's-
ture stress,

Gregory and Guttman describe how envi
ronmental degradat on becomes a threshold
forfarmers to switch nterestfrom col ection of
natural fish, to aquaculture, Th s shift is sum-
marised oy the authors as Tne o'ffe'ence
befuueen "uncedain -nanagerrenl" and "'nan-
agerne^r of -nce'tat^ry" The fi"si case re'e,s
to the existing practce of harvesting of fish
from tbe w d, and the dlfficuties encountered
as the env,ron'nenI deler orates, The second
case refers to a flexible approach where
'arrrers capac ries lo adapt to t l^angi^g con-
d Iors is pan of the rnanage^renl p actices,

Conclusion
A larmer leo pace of t'a^s'ornatron towards
integrated farming is a common theme to
many artrcres ,. lhis ,ss-e, r^ thrs corlexl,
"susla,nabil iry" rele's Io r^e capacry of iarn-
ers to adapl to c^anging eco-orrc condi-
tions a^d to resoond to c^anging, ofter dete
'ioratrng. e^vironrne^ts, There appea.s to be
a trend away from the technology d ssemina-
tron aQQroach and a grow'rg t.terest in
enhanc.g iarners' decision naking caoac-
i r i a c  T h o  l n e l a n o c i e  o v n o r i n ^ ^ ^  ^ ^ ^ ^ r i l a ^ ^  r h ^
r . r g o  r '  r g  r r  , J w r  r c J r o  u ^ v u r  r c l  l u Y  u g D u l  l u g o  L  l v

impact of the farmer field school as a n'rodel
for extension, part culady in terms of lntegrat
^ ;  ^ ^ ^ +  - ^ ^ - ^ ^ - ^ ^ r  T h ^  N l ^ ^ : ^ ^ - h -  ^ +  - l
u u  p c 5 l  I  l d t  L d g u r  | u r  t t ,  I  Y  r \ d  u u g > r  r o  Y r  6 L

arl cle mentions that farners received gu de-
lines on afforoaD e opl'ons at a tra ̂ ing centre

Farrre's were encouraged lo keeo
records, nol "aoopl". I rkewise, the Ph lrpp res
^ , , ^ ^ . i ^ ^ ^ ^  ^ ^ ^ ^ . i t \ ^ ^  t a , ,  \  / ^ t - , r ] ^  m n n r i n n
u ^ p u  r g  u g  u g o u  r u Y U  u y  v u r d r u u  I  s ,  , L l u l  I

training as key components The complex
prod.rclion systens described are all adaot-
ed to site-specific agronomic, social and eco
nomic conditions, The expansion of such
larming systems can o.y take pace if ru'al
corn'nunities are given the oppodJn,ly lo
shape their own integrated farming and
decide if they should grow rnore than rice,
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