
CROPPING SYSTEMS DEVELOPMENT AS A COMPONENT OF THE FARMING SYSTEM

AFPROACH IN THE NORTHEAST RAINFED ACRICULIURAL DEVELOPMENT (NERAD )

PROJECT :  PROCRESS AND LESSONS LEARNED
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Introduction

NERAD is attenpting to develop a farming systems reaearch

and extension (FSRE) approach appropriate for agricultural

developnent in Northeast Thailand. It is conducting many, dj.verse

activicies whicil are being implemented by 9 lj.ne agencies of the
l4i.nistry of .\griculture in 9 Tambons in ilortheast Thailand (Table 1 ).

FSRE has rnany different meanings to different peopte but.

as far as the cropping systems com.ronent of NERAD is concerned

the major elements of such an approach ar€ in line with those

descr ibed by Panothai  (1984)  :

t 
F""r!.ng systems specialise, University of Kentucky

Technicdl Assistance Team, NERAD Project, Northeast Regional

Office of Agriculture, Tha Phra, Khon Kaen, Thailand.
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Table 1

I E R A D  l c t i v i t r e s

DOA

Department of Agicultur:e

croppinq pattern trr.als, co{nponent

techno logy  t r l .a1s ,  f ru i t  t ree

Ceve lopment ,  ser r :u l tu re  improve-

rnent ,  improved r i ce  var ie ty  t r ia ls

)o.'.8

Department o: Agri;uj. tural-

Ex tens lon

Spec ia l j . s t  fa rmer  t ra ln inq ,

Demonstration field days ,

Technical support and follow up

for  p ro jec t  ac t i v i t ies

oAr

off rce of .\qicul tu-ral

Economics

Farm record keeping, nini-evalua-

l ions ,  econon ic  ana lys is  o f  t r ia ls

DLD

Departrnent of LaId Develop-

ment

Paddy land shaping, Compost

d€monstrations, weather data

co l lec t ion ,  Swarnp rehab i  l  i ta t ion ,

Embanlcnent structures, Sutxnerged

dams,  l te i - rs ,  Sha l low we l ls

apn

Cooperat.t ve Promotion

llarket neetinos, market price

surveys, group procurement

RFD

Royal Forestry Department
. 4 .

DOLD
Departnent of Livestock

Vill.age woodlots, pasture improve-

ment, watershed management

Native chicken rmprovement, cattle/
Buffalo j.mprovement, Pasture
lmprovemenc

- DOF

DeparE len t  o f  F isher ies

F j.sh Productj.on improvement, ViIla!e
aguaculture traininq, Fish in the
paddv



An FSRE approach is

extension personnel

phases of the work.

TNTEGRATED :

FSRE is an holj.stic approach which

inportant inleractions l.rithin the
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au integrated effort by research and

who should be jointly involved during all

,zt*"\
, / \

RESEARCH EXTENSION

should consider .rJ-L

iarm-f amily system.

HOLISTIC:

FIELD

FSRE worh should be conducted

that custs across departmental

It does not repLace specifj.c,

however, but should complernent

of  ass is t ing in  the def j .n i t ion

LIVESTACK

OFF.FARM

in an interdisciplinary rnanner

and divi.sional boundaries.

si-ngle discipline research,

j"t especially in the area

of research priorities.
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INTERDISCIPLINARY:

('*"i'""-\,^,,-.t,>.t""<J'
:. ] )"*'\*JIil "..-'

It focuses at the fafin leveL and should inclucle ,on-farm,

trials and research, where relevant, to gain a better

understanding of rea] probl3ms and of the performance of

nerr, technologies under actual farm conditions. The farmer

should be considered a partner in this phase of the research

and should be actively involved throughout.

ON-FARM :

It lias atronger 'bottom-up, orj.entation than the

technology based approach to developmen!.and thus

a gE€ater deiegation of responsibility to junior

and technic ians.

PROBLEM

traditio;al

regulre9

scient ia ts

FARI'IER

+

R & E
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BOrroM-uP:

TRADITIONAL

SIOI{

OPTIMISATION

Secondly, over-emphasiF of

proponents can either preclude

opportunifies or reduce or even

OPTIMISATION

the farm system by sone FSRE

sorne potential development

negate the benefit of some on

POLICY{ r
l l
t l

RESEARCH
a l

FSRE 
| |
t f

EXTENSION'l I
I t

FAFMER

There are al.so 2 characteristics of NERAD that are sometimes

mistakenly interpreted as being part of the FSRE approach. First,

NERAD is often vier,red as .-rn fSRE project merely because it

contains a large number of divei-se activities being implenented

by personnel from nany disciplines. However, unLess the different

diaci.plines are interactj.ng and working in an integrated manner
j.n order to ensure that dj-fferent activities complement and

support each other, then the ,systernic propertj.es' cannot be

manipulated for optinun farmer benefit.

MT'LTIDISCIPLINARY

MULTI-COMPONEMT

INTERDISCIPLINARY

HOLISTIC
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farn act iv i t ies by fa i t ing to consider  of f - farm interact ions.

The farm household. sJ,'stem is undoubtedly nuch larger than merely

the land area for irhich title is held. ?he northeastern farmer

vlews sur rounding forest or cofiunon land, roadside lrerges, water

sources and off-farn employment opportunities as potential
'esources rr i thi.n his system.

SYSTEM

H I E R A R C H Y :

WORLD |.IARKET

NATION

REGIO}i

VILLAGE

ENTERPRISES

There are a nu,nber of key aqro-ecotogicaf characteriatics

of Northeast Thailand that have important implications for FSRE

program6 in the region. Some consideration of how these irnpli-

cations are translated i.nto strategic and tactical responses

within NERAD's cropping systems component h'il l be made here.

Firat, the subsistence rice crop is undoubtedly the key to

cropping systems deveLopment in the Northeast. If improvenents

can be made to the rice crop, then constraj.nts will be removed

enabling farmers to diverslfy their cropping actj-vities. Conversely,

any croppj.ng syster,l technology .rhich interferes erj.th the subsistence

r ice crop is  unJ. ike ly  to  be successfuL (Cra ig and p isone,  1985) .

Most of the najo'- advances in rice-based cropping systems develop-

men! throughout the world have come through the j.ntroduction of

new rice varieties. In most cases these have been short durationr

non -photoperiod-sens i- tive valj.eties enabling planting of rice to

be adju;ted for tj.mely planting of pre or _post-rice crops ( Dalrynple,

1971 ; carangal, 191 t'1. However, in rainfed enviroruflents such as
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the Norcheast ,  the f lex ib i l . i ty  of  photoper iod sensi t ive r ice is

essential to ensure a croD and thus thj-s type of breakthrough

is unlikely. NEMD'S focus has been moving more towards component

technologDf work on rice itself and exploring the potential for

stabilizing and inc:easinq ri.ce yields by selective pre and post

r ice crops.

Secondly, it l.rould appear that nortsheastern farmers are

highly skilled and their traditional practiccs are already weII

tuned to local  ag: :o-ccologica l  condi t ions (KKU, 1982,  a) .  The

impU.cation here is that rapid, revolutionary breakthroughs in

cropping systems devolopment are unlil<el-y. NERAD's approach has

been more of atternpcing to nake small irnprovements to the farmers

traditional practices in each locality based on the farmers'

problems and taking account of the constraints facing them.

Many papers ha1'e stressed the extreme variability of agro-

ecological and economic conditions overboth tine and space in

the Northeaat  (KKU, 1982,  b) .  f t  is  therefore unt ikety  that

cropping systerns can be deveLoped which r.Jill give optimal returns

every year or hrill be suitable for the entire region. Rather'

the approach should attempt to identi.fy for each specific

location a series of low-risk, 'robust' technologies which give

at least adequate roturns all years. These technologies wiII

have to be fovr-cost ar-.d purchased-input levels should be adjusted

to$rards risk minimj.zation rather than yiel-d maximization.

Finally, most Jf the cropping systems developnent nork in

the world to date has been in irrigated areas and has been

synonymous with incr-easing cropping intensity (Andrews and

Kassarn,  1975;  Anon. ,  1975;  Dal rymp]e '  19?1 ) .  There is  a lways

the danger, howe.,rer, of over-ernphasi sing cropping intensifj 'cation

as the major objecti.ve of this work especially in rainfed areas

wher€ the potential for inore than one crop per year is often

extremely limited. Previous paPers have,cfearLy shown that

allhough there is a potential for nultiple cropping in pome
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situations in the Northeast, many of the current probl€ms facing

the traditional monocrop systerns ar€ extremeLy serious and warrant

higher research prior:itlr than cropping intensification. IE is

anticipated that NERAD'S cropping systems vork in the future will

focus more towards tackling these prob).ems than attempti-ng to

increase cropping intensity per se.

Farmer Strategreg

It would appear that the majority of the tradltional

cropping systems in the Northeast are 'expl.oitive' in nature and

the farmers' strateg'y is essentially one of mining the natural

soil fertil ity buj.lt up when the land was under forest-cover

(Ragland, et a]., 1983). Purchased fertil j-zer in the rice crop is

zero or minimaL and the predominant upland systems of kenaf or

cassava also genera.L]],, reseive no fertil izer. A review of the

soil fertil.ity levels for 4 NERAD Drincipal villages shown in

Fj.qure 1 gives some idea of how long this exploitation process

has been ooinq on in cach Province.

combi.ned soi-l.s anal"si-s data for NERAD Principal villages,l983

Figure 1.
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h Roi Et, where the land has been cultivated for the

longegt time and where soj.1 fertil ity levels are the lonest, cropping

intensi ty  (  F iq 'ure 2. )  ie  surpr is ingty the h ighest  of  a l l  v i l lages.

This is due to a IocaIIy evelved strategy for dealing with declining

nutrient levels and decreasing rice yields. FarmerB comnonl-y plant

watermelon after rice, not with the primary objective of earning

cash but more as a neana of ,,stabilizinq,, rice vieldls throuqh the

residual fertil ity from the manure and fertil izer applied to the

water melon plots which are rotated between fields fron year to

year in order to spread the benefit over alJ. the paddy land.

Figure 2. Cropping intensity indj-ces for NERAD principal

v i l l a g e s ,  1 9 8 3 .

In Sri Saket where fertil ity levels have also declined

markedly the strategy appears to be one of apending more money on

fertil.izer applied directly to the rice crop (Fi.gure 3). This has

probably been made po8sibte by the higher proportion of the rice

harvest w\ich i€ sold thus generating caah to purchase the ferti-

l izer  (  F igure 4) .
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Figure 3. Money spent on fert.il izer applied to rice

the NERAD pr inc ipal  v i l lages,  1983.

Cho i yophum

Figure 4. Percent of rice harvest sold- in the NERAD

pr inc ipal  v i l lages,  1983
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In Chaiyaphum and Nakorn phanom where the land has been

cropped for a shorter period, soil nutrients have not yet declj.ned

to such low levels and farners are following the strateqy of imining',

soil nutrients with continuous ]ow input mono-cropping. Figrlrs 5

indicates that all 3 strategj-es produce apporximately equivalent

rice yeilds. However, the dominant strategy in Chaiyaphun and Nakorn

Phanom of mining natural fertil i.ty is not sustainable in the lonq

tenn.

Figure 5. Mean rice yields-Farmer estimates (Kg rai)

for  NERAD pr inc ipal  v i l lages,  l9B3

. Farrnera also have various strategies for dealing with

the uncertainty of rainfall in the region. For rice these include:

use of photo-aensitive rice varieties; emall, bunded fields; rice_

storage and by folJ.owing what can best be temed ,,compensatory,,

croppi.ng atrategies. A good example of the latter also comes from

Roi 8t uhere farmera plant kenaf in the paddy before rj.ce. In dry
y€ala the kenaf produces higher yields firstly because water_l.ogging
problonr8 are reduced and secondLy because the kenaf can be left in

the field for J.onger as rice tranaplantj.ng is either not possibLe

or ia at least delayed by tack of raj-n. Thu6,, there is some com_
p€naation for reduced rj.ce yeilds in dry years by higher cash

earnings fron kenaf.

z

o

o



Results

NERAD has been running cropping system triala for 2

years in farmers fields in 9 tambons j.n 4 Changwats in Northeast

Thailand. Two sets of triale have been conducted. FirstLy, cropping

intensification trials have been conducted over the entire tambon

following DOA recomnended practices for planting dates, fertil izer

rates, etc. The second set of triaJ.s were conducted in onl.y one

principal vill.age per tanbon and were designed to aolve curent

farmer probl.ems identified during an interdiscipJ. inary, needs-

assessment conducted in each vi.Ilage. A surmary of the results of

last year's triaLs are preaented in Appendix 'l .

Almost 100 trials, generally replicated over 5 farmers,

were conducted with varyi.ng degrees of succesa. Available reaourcea,

hordever, were over-extended causing problenre of inadeguate data

on which to base decisj-ons for improving ttre ayatems and a means

of prj.oritising the trials in order to concentrate effort on the

technologies erith the higheet potential for benefitting farmers

i.n each tambon wag needed.

To achieve this, a technical workshop wa6 held to reviert

the results of aLl the trial.s conducted and to claaaifv the tech-

nologies in to 3 categor ies:

1. successful technologies which are considered suitabl-e for
' expansion through extenEion demonstrationg.

2. Pronising iechnologiea which st.il l require further testing or

modj.fication by colrponent technology research.

3. Technologi.es ,hich under present or expected future conditions

are unlikely to significantLy benefit farmere.

As a regult of this "triage " procesa, technologieg

assigned to category 1 will b€ demonstrated in an extenaion phase

by DOAE with technical support from DOA. Those trials claeeified

a6 category 3 will be discontinued or passed back to the research

stationa but regularly reviewed to determine if technoloqical
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advances or econonic circr.mstances have changed sufficiently to
warant further testing. The project,s cropping system trials
progran will concentrate on category 2 with an intensive series
of on-farm trj.als includi.ng superimposed, component technology
trork to solve the remaining problems and develop the systems until
they are ready for the extension phase. The overall cropping systems
strategy will be implemented according to the syarem sumarrsed
in F igure 6.

fnstead of reviewing the results of aI1 the triala, some
examples will be chosen to il lustrate the trj.age process, to
denonstrate the importance of understanding traditional cropping
strategies and to assess the potential for cropprng systems de_
velopment in the Northeast, These examples are presented in Tables
2 - 4 .

A green manure trial r.ras implemented rn Srr Saket to
address the problems of Iow soj-l fertj.l ity and.the high coEt and
associated risk of applying fertj.l izer to rice. Both the objectiveg
of j.ncreasing rice yield and reducing fertil j.zer requtrements rrere
met by the trial . Although yield increaseg were only moderate r
the farmers' response was exeremely enthusj.astic and the technoLog,y
is al-ready being rapidry adopted in the area. rt 1s berieved that
the reason for this is that it sati.sfies the farners, ri.ce yield
stabi l izat ion object ive but  does so in  a low_cost ,  Low_r iak manner.
Cuban kenaf before rice is also consi.dered ready for extension for
similar reasons as an improved compensatory system for fluctuating
rice producti.on. At present prices, Ehe :.47 Baht net returns frorn
kenaf represents over 350 kg rice per rai which rs an acceptabLe
yie ld level  .

Yield and returns from the direct_sowr rice and the sesane
b€fore rice technologies were rather variable and well below poten_
tiaL. How6ver, they represent viable compensatory and income sta_
bilization strategies respectively with considerable potential for
meeti'ng these objectives in their respective areas. For this reaaon
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Ecamples  o f  success fu l
ex tens ion  phase

technofogies to be moved t-c the

1. COWPEA (green nanure ) - RICE Sr i  Saket

FARMER PROBLEMS
IDENTIF]ED

1 .
2 "
3 .

Low soil, ferti i ity
Hagh cost  and r isk of  fer t i l . iz ing r i .ce
?re-rice season underenploynent

OBJECTIVES OF
THE TRIAL

'1  .  Inc rease r i ce  y ie lds
2. Reduce ferti l izer requj-rements in rice

RESULTS
( m e a n  o f  1 5
p lo ts  )

C o ' - ? e a - R i c e  1  5 - 1  5 - 1 5  2 0 k g l + N H , S f " y I E L D = 5 4 3 k o z . . a r
( D M 1  0 5 )  i 6 - 2 0 - 0  r a i  1 O k g 7 r a i

F .  I  lov r -R ice  1  5 -1  5 -1  5  2Okg l+NH,  SO,  y IELD=467kq, / ra  I
( D M 1  0 5  )  1 6 - 2 0 - 0  r a i  1 0 k q 7 r a i

Fallow-Rj.ce+44kg (rnean ) ferti I i  zer yf ELD= 444kq,/r ai
(  l  oca l  )

-  y ie lds  a . re  s j -gn i f i can t ly  d j f fe ren t

CONCLUSION I ,OW-INPUT,  LOW-RISK'STABIL IZATION,  STRATEGY

CUBAN KENAF - RTCE Chaiyaphu]n

FARMER PROBLEMS
IDENTIFTED

1 .
2 .

Unstab le  r i ce  y ieJ .ds
Roct rot dj-sease buj.ld up on fimited uplanC
ar:ea where kenaf is continuously monocrooped.

OBJECT IVES OF
?HE TRIAL

1. Identify a pre-rice cash-crop for the paddy
l c n d .

2 .  Tes t  a  roo t - ro t  res is tan t  kenaf  var ie ty

RESULTS
(mean of 5

Cuban Kenaf yield=zB0kglrai net return s=1418/r ai
i lp land Thai  Kenaf  (contro l )=2e.7 kq/rat
Rice af ter  Cuban Kenaf  = 46 kg,zra i  .4  p lots=O)

CONCLUSION INPROVED COMPENSATORY SYSTEM
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they will recej.ve high priority for further on-farn conponent

technology trials to overcome the renaining problems. For direct

sown rice this will include Flanting methods to obtain better
plant spacing to facj.litate h'eeding, herbici.de trials and pLanting

date trials. For sesame the component technology work will. concen_

trate on planting dat€ trials in an attempt to avoid r.rater_logging

and drought.

Although net returns from siveet-corn before rice were
acceptable, this Crial was based on the erroneous assumptj-on that
farmers wish to increase cropping intensity on their paddy land.
Farmers in Nakorn phanom, however, have plenty of underutilized

upland area which they prefer to use for cash croppj.ng where it
does not interfere with their subsistence rice production. The
objectives of the mungbean-before-rice trial are considered to be
valid and in Line with farmers, objectives but currently the avai_
lable nungbean varieties are not suitable for 1ocal conditions due
to their preference for clay soils, sensitivity to water_logging

and their susceptj.bility to comnon pests and diseases. It is
therefore considered that more on-station breeding work is necessary
before further on-farrn trials of this technology are considered.
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Table 3. Exanples of pronising technoJ.ogies for r.ntensive on
farn testing and component technolog.y trials

1. DIRECT SOWN RICE (UPFER PADDY ) chaiyaphun

FARMER PRoBLEMS 1. Unstable subsistence rice production.
IDENTIFIED 2. Upper paddies planted only I year in 3

OBJECrIVES OF 1. produce rice in the upper paddies every
THE TRIAL yeaT

2.  Ident i fy  s i tuat ions where D.S.  r ice wi lL
give higher or more stable yields than
T . p .  r i c e .

RESULTS D.S. Rice ( RD6 ) YIELD=1 54(g/rai (Rat+weed problems )(mean of 5 Net returns = i 2? Baht,/r;i
p lo ts)  T.p.  Rice (contro l )  y lE lD=0kgl ra i  ( Insuf f ic ient

water for transplanting )

CONCLUSION CCMPENSATORY STRATEGY FOR DRY YEARS

2. SESAME-RICE Roi Ft, Srj. Saket

FARMER PRoBLEMS 1. Lini.ted market and uustable prices for
IDENTIFIED present cash crops (water melon and vard

Iong b€an ) .

OBJECTMS OF 1. Test the potential of a traditional
THE TRIAL technolcgy succeesful elaewhere in a

situation with similar agro_ecological
condi t ions.

2. Identify a viable pre_rice crop with high
. and stabl-e price6.

RESULTS Sesame YfELD = 90 kg,zrai. (intermittent water logging,/(mean of 5 drouqht )
plot.s) Net cash returns = 74? Baht,/r;i

Rice YIELD _ Unaffected bv sesame

CONCLUS ION PROMISING IN@ME STABILIZATION STRATEGY
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TabLe 4. Examples of technologies unlikely to significantly
benefit farmers

1.  SWEE? CORN -  RICE Nakorn Phanom

FIRMER PROBLEMS 1. Underutili zatton of paddy land.
IDENTIFIED

OBJEcIMS OF 1. Increase cropping intensity in the paddy
TI{E TRIAL

RESULTS Corn YIELD = 2924 saleable ears per rai
(mean of 13 Net returns = 476 Baht per rai 

'

plots) Rice YIELD - no detectable effect of sweet
corn on yield

CONCLUSION TRIAL OBJECTTVES DO NOT FIT FARMER'S STRATEGY

2. MUNGBEAN - RICE Roi Et

FARMER PROBLET/IS 1. Declining scil fertil ity
IDENTIFIED 2. Linited na::kets and unatable prices for

traditional cash croD ,(water melon)

OB.'ECIIV ES OF 1. Improve aoil condition by incorporation
THE TRIAL of legune crop residues

2. Stabilize returns from cash crops

RESULTS Mungbean yield = 44 kg per rai
(mean of 5 Net returns = 88 Baht per rai
p lots)  Rice(y ie ld = 348 kS per  ra i )not  s ign i f i -

Rice(contro l )  = 344 kS per  ra i )cant ly
different

CCNCLUSION STABTLIZAT'ION CBJECTIVES NOT ACHIEVED IN
TRlALS
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NERID CAOPPING SIST€fl llrD COI'IPONEN? T8ctlllo(fit tilll,s
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NERAD CROPPING SYSTEI{ AND COHPONETTT TEC'INOLOGY TSIALS

RESULTS 3UI{I{ARY
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NERAD CROPPING SYSTEI'I AIID COMPONENT TECNNOLOCY TRIALS

NESULT€ SUM|{ANY
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RESULTS SUhXARY
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IIER,AD CXOPPING SYSTEI{ AXD COI4PONENT TEIHNOLOGY TRIALS
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