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FOREWORD

In 1990, the Center began a series of field
trials and field demonstrations to provide
information to lowland rice farmers in the
Philippines on how to make mo.e intensive use of
their paddy ficlds by growing other crops during
the off season.  This Bulletin briefly describes the
project, and presents papers by two scientists who
attended a Workshen to discuss the project results.
One is by an irrigation specialist, and  presents
valuable information on the efficient use of water
resources, especially during the dry scason  when
water is scarce. The second paper, by a social
scientist, surveys the farmers who took part in the
project, and presents some of their comments. It
also discusses  concepts  such as  increased
productivity, and the different way in which these
may bhe viewed by rescarchers and by farmers.,

We feel this Bulletin will be of interest, not
only to those who are working to improve crop
production in the rice-growing lowlands of  Asia,
but also those who are interested in farmers’
reactions to agricultural development projects -
which hopefully means all those involved in such
projects.  The two papers were presented by their
authors at  an  international  Workshop  on
“Integrating Crop Production in Lowland Rice
Areas”, held in the Philippines in February 1994
and  co-sponsored by the College of  Agriculture,
University ol the Philippines at Los Banos; Central
Luzon State University, Nueva Lcijas and  the
Provincial Agricultural Office, Dept. of Agriculture,
Bulacan.



PROGRAM ON INTEGRATING
CROP PRODUCTION IN LOWLAND RICE AREAS
OF THE PHILIPPINES

I. INTRODUCTION

In 1990, the Food and  Fertilizer
Technology Center began o series of field
trials and  field  demonstrations  in the
Philippines, aimed at providing information for
farmers on profitable ways in which they can
make more intenstve use of their paddy fields.
Increased diversification not only gives farmers
higher incomes but more stable ones, since
they do not depend on a single commodity.
They can also respond more efficiently to
market forces, selecting relanvely high-value
crops Tor which there is a good market
demand, A further point iy that intensive
monoculture of rice does not seem 1o be
sustainable in the long term. On rescarch
stattons and 1noother areas where rice has
been cultivated mtensively for twenty or thiry
vears, i slow dechine i tertilizer efficieney
has been observed. This means that curient
vields cannot he maintained without higher
levels of nputs. The best solution seems to
be a more diversitied cropping system, in
which the production of rice 15 alternated with
other crops.

The project opened in March 1990 with
an international seminar at the University of
the  Philippines  at Los  Banos (UPLB),
cosponsored by FETC and the Tostitute of
Plant Breeding of UPLB. on “luteerated
Feclhimology Jor Freld Corn Production n
Paddy Freldy™,

seminar by speakers from seven countries in

Pupers presented at the

Asii described recent rescarch into the
production ol corn in paddy fields, the
problems encountered, and how these had
been solved. This provided the data tor two
vears of field rals, mainly in Pangasinan,
Central Luzon, the results of winch were
reviewed and discussed at an anternational
workshop held nocarly 19920 Discussions
with farmers and extension specitahsts at the
field trials showed that the main constraimts
were not technical but cconomie.  The
farmers” man concern was whether an off-
seitson crop ol corn woubld give them a
reasonable profit, 0 view of the fluctuations

in corn prices. They were also worried about
whether  there would  be enough  water
available for an off-season corn crop, and
whether there would be a supply of good
hybrid seed at o moderate price.

On the basis of these resultso it was
decided to extend the diverstfication project to
cover a wider range ol crops. Accordingly,
the field trials set ap in 1992 evaluated the
patentiol of & number ol crops: peanut,
munghean, cowpea. corn and sweet potato.
Two of these were on-station trials, at the
University of the Philippines at Los Banos
(UPLEB) and Central Luzon State University
(CLSU. There were also on-farm trials on
siv farms at San Ildefonso. Bulacan. and in
Munos. Nueva Eeija.

These field trials evaluated the potential
of a number of crops. including mungbean.
cowpea, and sweet potato, during the off
The results showed that ar UPLB,
corn, munghean, cowpea and sweet potato

Season.

could be grown successtully after rice. In
Bulacan, where generally only a single wet-
season rice crop is grown, the most pronnising
upland crops for mtegrating with a lowland
rice crop were green corn and peanut. Sweel
potato gave good vields. but farmers found
that there were problems of pests (especially
potato weevih and marketing.

A number of varicties of cach crop were
tested, but in general there were no consistent
and significant differences in vield between
them.  In Bulacan, the acidic soils typical of
the area had a pH o of 4 to 50 and responded
well to applications of Time. Unless Time was
applied, mungbean did not grow well, and did
not respond to fertlizer. Inogenerall fertilizer
applications on these acidic sotls, particularly
of inorgamce fertilizer, had 1o be carctully

Judeed 1o avoid damage to crops.

The project arcas are nuinly  rainfed.
Water deficiency during the dry season is 4
nor constraint o successtul crop production.
The on-Tarm triads were integrated with a
second project supported by the Provineial
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Department of Agriculture, Nueva Ecija, which
ts promoting the construction ot small tarm
reservoirs. These reservoirs can be used tor
fish production as well as o brrigate crops

during the dry season. A tvpical small farm

reservoir has o capacity of 10001500 m* of

water. This - provides enough water for 3000
moof upland crops drrtgated three or four
times. Inogeneral, the reservoir occupies
around 10 of the area it will drrigate,

The beaetits include, not only increased
crop production, but better control over the
timing — of crops. Often the mitial storage is
used for seedbed preparation. so that farmers
are able to plant. and therefore harvest, carly

and get a better price.

The two  papers published in o this
Bulletin were presented at a0 Workshop which
discussed the rechnology of integrating crop
production ne lowland rice e Participants al
the Warkshop
fickl triads and the feasibilits ol extending this
mtegrated technology o farmers ¢lsewhere,

assessed the resulis of the

The hiest paper discusses availability of water,
and how 1o best utilize avatlable water
resources dunng the dry season moareas
where these are scarce. The second paper
gives an acconnt ol the reaction of farmer
cooperators to the praject, and their comments
on the perceived costs and henetiis,
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Il. EVALUATION OF THE RESULTS OF THE
FIELD TRIALS: A FOCUS ON IRRIGATION

Jesda Kaewkulay:
Department of frrigation Kngineering,
Faculty of Engincering,
Kasetsart University, Bangkok, Thailand

ABSTRACT

Oue of the most mportant factors thar pluences the vield of lield cropy s soil moisture

availubidiry.

water Iy o sedirce o costly,

Lahen o aecotunt as IMportant  aQrononit

profection, onuitegrating crop production.

This is especially the case when crops are grown i the dry season in arcas where
The availlability: of water and irvieation practices hotlt need 10 he

factors, Aike tertilizers, plant density and - crop
Nemerous  comstraints also need 1o be investigated

Detore mitegrated technoloes v extended 1o farmers, particrdarly i caenfod Towland rice arcas.,

PROJECT FOR INTEGRATED CROP
PRODUCTION IN LOWLAND RICE AREAS

Areeent project studied the teasibihty of

imtevrated  crop production me lowland ree
awreas e the Plilippmess These ancluded both
on tarme and onstation alss Phas paper

discusses the rescarch approach e general

terms, and s appheabiliy to other parts o

ramted fowland Southeast Asia
Irrigation Practices in the Program

The project pad mnch attention 1o the

mteraction  between  crop o species, crop

hinds  of
trials,

vanetres, and  ditterent rates and

For the on station
Stall

sotrce of

fettthzer apphication.

eeation  water was o provided. farm

the
wdter e the

reservorrs o senved s nutn

supplemental nngation an lanm

tals. Land prepanabon consisted ot plowimng,
cither once or twace, tollowed by one 1o thiee
hartowaines Fhe munebean and cowpea areas

LITR

order 1o

ot the on station toals were mulched

with savin so1]

both the

e COnsen e

ok In on Lam oand on station

trals, the oft season arops alter nee nchaded

Key words. hingation  ccheduhng  water

divershcation, upplemental irmgation

defict,

corn, mungbean. sovbean and sweet potato.
The arrigation practices were as follows:

On-Station Trial at UPLB

after
plinting, usine an overhead tvpe of arrgation,

Green corn Trrvgated  nnmediatels

tollowed by three armigations  at two-week
mtervals.  Furrow angation was used tor the
fourth wngation.

Baby  corns Trrigated ammediatedy atter

planting, usig an ovethead type of amrgation.,

followed by three arnigations at one-week
mtersals,

Viunehean: Fust rigation two o weeks alter
ciergence using o CPerto-Ram™ nvpe. The

third cairied out

mtery als

second and Irations were

at two week

EFFECT OF IRRIGATION ON
CROP PRODUCTION

Wihen the wate does not et
Cropowater reguirements, water stress develops
- the plant,

vrowth, and womately cropovaeld,

supply

Fhis wail adversely alfect crop
Ihe eftect
of water stress o growth and ovield deperds

ingation  methods. small farm  reservoir, crop
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on the crop species and ve ey on the one
hand. and  the magmtade and  the g ot
oceurrenee of the water deticnt on the other,
The etteet of the magmitude and the tmmy ot
the water deticit on crop eroswth and vield are
of magor importance e scheduling mgation
with anavadable but linted water supply
during the growane peaod ot the crops and i
deteominme which crops should have prionin
for artrgation water.

When o water debicrt accurs during
patticular part of the total cromme period ot
crop. the vield response o water deticnt can
vary  creathy depending on how sensitive the
crop s at that partcalar yronth perniode i
:JL‘IIL‘I'&I|. CTOpS e more sensibive oo water
deticit durme emergence. Howenng and carly
vield tormation than they are dunng the carly
stages tveectatinve stage. atter establishmenty or
the Lte grovth penod  aapenimy s However,
the vicld response too water dehicnt can vary
ditferent varreties ot the same crop, in
venentl, hivh-producig vanctes are also the
Most sensitne e e response o waler,
tettihzer and other agrononne anputs. Tor this
reason, low producing vanctues which show
[ess response oo water s be more sunable
for ramted crop production e areas which are
prepe to drought. Tooattam heeh vields under
ration. 1oy necessars tooouse haeh vielding
vinreties which are the most responsive to
wader. sothat high water utthization ethicienes
per harvested  saeld s oblamed, What
varicties tooouse can be hased  on held
cvaluatton and selection rials

Crops miay be viown with supplemental
wngation. o owith tull ngation. Doorenbos
cfoal 01979y recommended  the following

schiedule o amgation tor selected crop speaies.,
Bean

When o bean drop s wrown with
supplemental amgation. the water supply
should be directed towands mecting water
tequitements  durmy the estabhishment period
and the carly part o the tlowenng penod.
When the crop s crown ander tall nrieation,
sotl owater depletron durme the tHoweng and
vield tommation perrods should not exceed 10

S of the il avarlable sorl wate
When the crop s wiown tor diy seed, the
depletion devel dunmy the openmy penod
should not exceed 600 7000 Wiler stress

4

the plant can be detected by exel because the

leives wirn a dark blush-green color,
Corn

To obrn o good stand and rapid oot
development. the root zone should be wened
at or soon alter sowing, if this sy possible. If
we o tahe into
cyapotranspiration  to o omeet  fadl o owater

account  the  lesel  of

requirements. the  water depletion level s
about 40 n the establishment  pertod,
35 - 053 dunmy the vegetative period, and
also tlowermye and vield tormation, and up 1o
NSO durmg the ripening pertod.

Where vanbadl s low and the supply of
irrrzation owater s orestricted. arrrgation
schedaling should  be based on the need  to
wmoid water deticnts during the tlowering
period. and also dunny the veld  formation
period. I severe water deticit daring the
flowerimg period s wmvordable. water may - be
saved by reducie the supply during the
vegetatne penod as well as durnmg the vield
formation  peritod. without ancurring any
additional vield losses,

Groundnut

Depending  on o the level of  crop
evapotranspiration  and  the  water-holding
capacity ol the soils rrigation intervals should
vy from 6 B odass dor sandy ~oils, and
up 1o 20 days tor doamy sorls, wath shorter
mtervals darng Hlowenne when depletion ot
the avalable soil water should sot exeeed
40090 In the case of supplemental arigation,
best results wre obtned when water s apphed

durtng the tHowenng pertod.
Pea

For optinam sield lesels, the sl wate
depletion i most chimates should not exeeed
A0 ol the total avarlable soil water.
lrogaton hrequencies of 7 1O dass are
common.  When owater s e short sapplhy,
wrigation should  be adequate durimyg the
Howermye and  vield tormation penods, wath
posstbie savines dutmye the verctatne  andd
npeminy penods, D Trequent wngation s ol
posstbles the vater supplhy should be seheduled
abpre rreation, e dlosery and ar the vield
Tormation  perod, I there s only one



irrigation, this shoald be ar least 30-60 days
after pre-irrigation.

Potato

Where rainfall is low and the supply of

prigation water s oorestricted, drrigation
schedieimg should iy o avoid  water deficnt
during the period  of stolonization wnd  tubel
imtitton and - growth,
can beorestncted during the carly vegelitive

The sapply of water
aid npenmy penods. Savings can olso be
attined by allowmy the sorl 1o din out during
the npening penod. so it all avalable stored
water e the oot zone s used by the crop,
Fhis practice may also huasten maturity .
Correct ununy of mgahion Ny save one o
three wneation apphications, ancluding the last
HUeauon prior 1o est.

Soybean

Sovhean s usually not grown under full
wrigation.  Under some chimatie condinons,
however. one or more supplemental rrgations
durmg concal grosnth penods will substantially
increase sicldss It only one appheation can
be wivens the best nme tor s e the late
Howerme  pentod  when small pods are
bevmnime 1o appea It twvo apphicanons can
be wvens s usually wise 1o eive the st
dappheation at pre emergence o assure rapid
estabiishment ot the plan oo third
apphication s possible, it wilt pive the best
sesults ot wmiven at the begmnimy ot pod
titling.

Irrigation Methods

Selection of the best nmigation method
st b mito aecount the topography, sail
condiions and tarm size e the Tow Lands
where nice s being cronn dunne the wet
Season [he fureow basme and b methods

are most Iikely e be saitablke

Svstenms which
provide water ander pressure. sach as <primkler
and dop systees mmeht be comenieni when
measuning the gquanbty ol water supphied an
freld tals, espeaiatly when a expenment sechs
o amabvze Grop o wowth and sield response
urder didterent amounts of water However,
they are asuadly oo expensive ot on- L

tse.

Adaptive Research on Crop Response
to Water

Adaptive research on crop respanse 1o
water should determine tirstly, the manimum
vield under  condittons of - tull water
reduirements, i which other growth factors do
Sccondly. at should look
the cetieet of inted water on vield over the

not linmt yields,

wtal crop penod. o duting important stages
of . This formation will allow  us 1o
assess the refanonslnp between vield and water
tse.

The expermmental program should be
oriented towards solving problems. Theretore,
tiest of alll an analysis mast be made of the
present vichds morelation o the agronomic and
irrigation practices o farmers” hickds
CAISING  projects., s would nclude an
analysis of crops and therr vaneties: the
present vield fevelss the planimg dates and
growing periodss crop husbandry prachices sueh
as plant populanons. cultivation mcthods, weed
control. pestand disease control, and
harvestmy techniquess as well as the frequency
and amount ol angation, With special
reterence 1o mmeation mcethods and practices,
mtormation onowater quadity and sok ternhiy
i~ needed to determime possible Ly
Lactors 1o hrgh production. and the adverse
citects when miproved  water schedules based
on - experimentatlhy o deternuned relationships
between vicld and water use e applied m
the field.
frield practices waill mdicate the vanables, m

Furthermore, the analvsis of presemt

addition to swater supply. wineh oy need (o
be metuded mothe expernental desien

{he L‘\[K‘IIIII(‘IH.!' stie should be selected
as ully representative of the Climate, soil and
water conditions o the wea where the resabts
will be appheds Nreas wath steep slopes, o
low Iving areas subpect o Hoodine, should be
excluded The sonl should preterablyv be deep,
without hard pans o dense Lavers, and with
no - physical o chencal limatations Areas
with e dueh water table shoald be avonded,
eneept where such Iitations o part ol the
expenmientai teatment Fhe drnnaye sastem
iy melude whatever s necessany fhe site
shoald abso be wabim an aenculiural aica
surronnded by pngated crops A\ tully
controtled and vianteed swarer sapply should
be avanlable.



Table 1.

Constraints to diversified cropping, and measures to overcome them

Constraint
Unrehability of water
distribution

Soil suitability problem

Inadequate water
storage

Inadequate existing
infrastructure

Drainage problems

Lack of good quality seeds

Cultural practices favoring
rice cultivation

Salinity problems

Interference between different farm
activitives

On-farm development

Potential remedial measures
Better system of water management,
study of suitable control

structures, antensive traming

Research on soil stntability,
advice to farmaers

Study of additional water storage,
increased water use efficiency,
advice on crops that require a
hmited amount of water

Improvement of nfrastructure to
meet changed objectives,
improve flexibihity

Improvement of dramage system,
advice on crops that are tolerant to
water logging

better vanieties

Research for

tncreasing farmers’ confidence n
irrigated crop diversification

Good dramage and water control

Water operation planning, study
of variovs farm  activities

Farmers' patticipation in cost
sharing and maintence programs

Eaxperiments should be conducted with

high-prodecme vanenes well adapted o the

prevatline  cimatie condittons: wath o an

adequate plant population. sord dertdny and
crop production [o obiun results that e
statistically meammnetuls cach neatmert should

have ~athoent sephications. Typreal aneation

treatments mivht andlude

o One wel treattnent™s o teatment with

noowater detici over the ol srowing
petiod

o One “div neatment”™ which mvolves

considerable water deticre throughow

the total crowme period
o Ome o anore “mnved oeatients”, with
water aviilble donmy seleated growth

shaees only

6

Small Farm Reservoirs

1 1U8K)
small

Guerr of al
dissemination ol Farm

technology o new  areis can

thear

vreatet

Farmers  mncrease taarm  mcomes,

provide them with SeCurityn

farminge acbhivities,

The benetits o small farm

technology over other arigation systems are s

follows:
the
ricceland, the sl

s b dry season rrgation

farm reservorr s

least five times cheaper than

wells, run ot the tives

the mvestment cost per hectare in

suggested  that the
reservolt
help ramted
and
their

Ieservolr

deep
teravity)
SYAtCs. o sutface pamps s regirds



SeIVICe dred.

o The productivinn of stored water s
high. since it may be used Tor fish
production as well as tor wrigation,

 Smadl farme reservoirs are financed and
used onoanomdividual basiss Phis
woids the orgamizattonal problems
wherent m publich tunded  irrigation
schemes with many benehicnries,

« As dong as there s owater in the
reservon, there are nooorestrictions
recardine  the timmye volume, oy

frequency of water use.

o Since noo permanent  stractures are
molhved e the design of small tann
reservorrs, the cost ol construction s
low., and 1t gs casy 1o enlaree the
reservorr at o bater date when more
funds are availahle.

o The SKills and maternals imvolhved
reservorr constraction are locally
avatfable,

o Reservous store tane toand act as
sediment trap. H sutficienty arge
munbers e wwed they help o reduce
flooding and  siltation, and icrease
cround water recharge.

Numerous stadies ine been conducted
on the potential utihzation ot smatl tarm
reservoirs, especralhy i the Phibippines. One
mterestine study concerned with mitegrated
crop predoction e lowland nee arcas s that
by T Saveo of al t19sY),
conducted o Facdac, Central Luzon, during the

his studs was

TUSN PORY iy seasan e order o develop
optinnal - croppine decons tor ramted niee
tarms with smadl on farm reservons, A
strateey o achieve the opnimal atihization of
Lind, waters capual, and - Lumly Tabor e the
cultivatton ot rniee e combmation with non-
riee durmy the diy season was pursued e the

study,

Constraints to the Development of Crop
Diversification

influence the
development of  crop diversitication in an

hY RTINS factors

irrgation ssstem. These tactors may be
stractural or nonstructural.
diversificd cropping are those with a good oil

Suitable arcis for

suttable for upland crops, winch are free from
Mooding and have o dependable water supply.
A Bist of common constraints, and the
measures which e help overcome these, are
listed e Table 1 tTongthawee o aly. There
are other factors which e not directly aelated
o rmgation but are major constraints o crop
diversitication. These include marketing,
mhrastructure, and  farmers” willingness 1o
adopt a more diversitied tvpe of production.

REFERENCES

Doorenbos. 1oand Ho Kassen. 19790 Yield
lroigation and
Draimage  paper No. 33, Food and

Response 1o Warer,

Agriculture Oreanization ol the United
Nattons. Rome, talv, 193 pp.

Guerra, LLCLOPGo Watson, and S Bhwvan,
[USN. Small Farm
Technology 106, 19pp. Phitippine Counil

Reservoirs,

for Agncultural Resources Research and
Development. Los Banos, Philippines.,

Siveoo LB HLD Angeles. and S Bhuivan,
(989 Optunal - Cropping - Decisions tor
Ramted Rice Famms with Smadl Onc-farn
Reservons,  Unpublished paper presented
at an IRRT Satardiy Seomnar. 11 October,
[nternationd Rice Rescinch Institute, Los
Banos, Laguna, Philippines.

Tongthawee, Nuhool er ol Triigation Manage-
ment for Diversiiied Cropping in Rige-
Based Systems in Thadand.


http:2.1114E.oI
http:111AS4414.4.11
http:11III1.I.iI

III. INTEGRATING CROP PRODUCTION IN LOWLAND RICE AREAS
OF THE PHILIPPINES: A SOCIAL SCIENTIST'S VIEW

Blanda R. Sumayac
Departiment of Agricultural Education and Rural Studies,
College of Agriculture, University of the Philippines at Los Banos.
College, Laguna, Phiiippines

(Chinese Abstract) 1% 32

HIRE— R R FR—EFE R R RN RGO RAERAKN EARAH TR
v AR RS B o) £ S M Ll S RAT ity 8 o KX E B4 B K RIRAGIE AR 16
FAEAYAI SR o 47 0
1% g3

(Japanese Absiract)

PO N bR A LD LR EERED B CUENE AT 0w, I(H"‘l—
AP C S DML CUMti A T AR H S, KIERO B 2 nb S e

D YRR AT

(Korean Abstracty

7Hzo] wolGoliz Al 417140]uh ol o] e 2hebabgol Wi set AR chE wit
wol A& WIS A1 GHR) RR) olsle] We Aol Teislelot Wl Al 4
A A71ES] R o 5B EaE

we| #E M glel] ulitel
o] ILS

HEHEL Alotol 4l Zlojch, o] & oleltt WaolA Welll ulipalxe g FHoZ

TPA N AA E Abw R ot}



ll. INTEGRATING CROP PRODUCTION IN LOWLAND RICE
AREAS OF THE PHILIPPINES: A SOCIAL SCIENTIST'S VIEW

Blanda R. Sumayao
Department ol Agricultural Education and Rural Studies,
College of Agriculture, University of the Philippines at Los Banos,
College, Laguna, Philippines

ABSTRACT

It is now a fact that the farmiers” views of an agrrcdtural echnology or innovation, which
inomost cases are different from those of the researchers, are u very significant  consideration
when ovaluating said technoloey unovation, for o the fial analysis, the farmers are the end of
all agricultural - development effores. The present paper Aleaned  very heavily on the furmers’
assessment of ntegrating lowland crops after rice.

In 1987, the Warld Commission on resources. mputs and  oservices which are
Environnient and Development (WCED) applicd systematcally o produce desired
souded this call: outputs.”Ie i an imnovation, according 1o

“The agnculial systems that have buth Van den Ban and Hawkin's (19881 definition
up over the past tew decades e of an ideas method, or object which s
contrtbuted  ereatly o the alleviation of regarded as new byoan individual, but which
hunger and the vavime ol Living sonot always the resalt of gecent research.”
standards, [hey have  served  the Integratimy new crops atter nee conld open
purposes of o smaller. more faaemented new  doors tor faeme househiolds. Transterning
world. New realines requae agnculioral hnowledge about s wechical option and
systems that focus as much attention on combimg e lorces of tamers, extension
people as they dooon wechnology . as workerse and rescarchers i studving the
much onresources s on production. s opportamities - and - limtanons ot this option
much on the lone e as on the Short would detmitely plin a0 signiticant role in
term. Only sach ssstems can meet the sustinnable aericaltaral development.

challenee of the tatue™ (WCED TUN7,

cited e Renmtes, Haverhort, and Waters High Productivity: The Farmers'

Bayer, 1oy : Viewpoint

These thiee mgor concerns should Tead
us 1o the queston How car owe escarchiers The overall objective o the Project, as
respond 1o the necds ol smallholders o stided e the esearch wam's report. s o
approprte technoloes and nnovations whicl wentifyapproprite cultivies ad - nanagement
will fead o sathaent d selable vields bt pracuces that can make these crops pertorm
wil not deplete the sesauree base upon which better atter tee and ook at the econoniig
they depend aspect ol ahie croppimy pattetn using some

Inteeratmy cop pooduction e low land parametens™ dhabtos e af 199350 Clewly it s
e ateas i the Phihippines s both g mercased production and Limeis” mconme thint
technoloey and  an rnovation, Itoas a are bemy tareented
technofoey accordinge o Regnies, Haverkhon. Botle the on station and o B Uials
and - Waters Baver's o993 detimition of showed that come munebean. conpea. sweet
tfechnology s “specthic knowledyee, productine potato. and sosbhean can be vrown alter e,

Keywords  Farmers' response, field tnals, ntegrated crop production. on-fanm gk,
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Spueeitic varicties were adennitied to give better
vields ander certiin fertilizer desels. The
vanety and tertilizer tals also adentitied the
varieties and  the fertilizer rates (organme o
iorganicr that vave the highest net benetits
pesos (habios o ol 19930 Integrating these
crops alter dowland niee appeans theretore 1o
be o pronusing techimeal option. But whose
poit of vies s considered when one talks o
feh sield o tigh productovis ! S Van den
Ban  odratt ol o torthconmmye book  on
Eatension askss “Who deades on the basis ot
which crirena what s betters vood. usetul. an
pnproscment. o destrable divecnion, cultaral
and socal development!”

Productivity v one objectine ol larm
houscholds  (Renntes. Haverhort, and Waters
Baver 19950 as aie sohidanits s continots . and
comnntment  ode Haan 1993, But winle
rescarchers  vencralthy medasure productivaty
teris of total biomass vields vicld ot certam
cotpeacnts. coonomie vield or pronmabiity
Fartiers and tarme tamihie o bave their own
Wass of assessie produchiy iy Fhey do not
measure 1t solely meoerms of marher values,
but accordine 1o o swade anee ot imdicatons,
A\ one ftarmier oamvolved o the projedt
connented, sweet potate s ot a heehe aelder
because ot et he stored o fone s beng
vulierable e weevd attack He added that
when the tber e attached by oweevids, not
cven ammals wall cat them \nother farmer
sardthat b chorce of what arop o0 plait
depomds on whar could o b more
HiCome He detied Smore ancome” not an
terms of hehe oeld bar o erms ot the
number of Lanmers wowe e aop He
aited the Case of sweet potatos as beiny
unhbelv e vnve b more mceme becanse
many othier farmers e o vtowme the crop
At the same tine o vdea of hieh anconwe s
o avord  vrowe e same copowhich s
bere crown by the magonty ol farmers

On the other hande the productivaty of
corn s e by b e havime several
dinenaons, whch b nore benefis e s
a tood Ter both e and anmale T e casy
o plant. the plantie procedure beny
desenbed wrophv o “arares Lines tadhme sl
o plos ok the holes tor plantimy,
then plant the weed [he care o comn can
e cold ar gy staves e vaune oF nnatue.,
ated e any manne Hanveated com o casy

to comvett b cash ad can be stoied for
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long time. Simularly. peanats can be stored
for a Jarly long e o that the farmer can
wilt tor o better prices Peanuts also have
many different uses.

These  situattons show  the variety of
indicators tarmers use n viewang productisity,
Outsiders tvie 1o help fnmerse researchers,
extenston workers, o any development worker
tor that matter should become aware of
and aceept these. as the obective reality of

Baroung as L oas the trmerss are coneerned.

Crop Integration: A Low-External
Input Agriculture?

Fhigher productiviy s asually  given
primars attention n agncaltwral development,
Fhis s because billions  of - people will be
added o the human by e the remaming

vears ol this century, Henoeo an annuad

mcrease e global tood production ot 3 -y
s thoueht o be necessary (WCED 19870 cnted
- Renntyes e oal 1993, But there s a

danger in pushimye productivaty too e as the

coosy e mas bhoecome (l\'}.‘l.nlx‘d and

eventualiy - cotlapse Heneeo even s veny
noble ntention o mcreasig tood production
should be analvzed trom the viewpomt of - the
farmiers,

)

Why ancrease prodactioty Pethaps at |
pose this qaestion o development workers, the
tesponse Tl eet s o mcrease fanmers’
incomes, by producmy more tor exchanee or
for the marhet”™  But this may not necessanilhy
be o the way farmers themselves e thimkaing.
A~ one fanmer nvobved e the project sad.
I plant othes cropes alter e it swall only
be tor iy fannhv s cotamption Fhere
not much water avabble even b b had @
stad D tarme reservor o s would he enonel
for me” Another tarmer cemarked tha b he
Wit plant othier crops atier e vess he
would doo tor fanime s s woiks his Tlde
Groswane  eane crops would keep fime busy,
einve b everceses and prevent lome from
gomye atound and Tmakipaesicte” docal enm
ton enyavimye anodle atk s

Phis viese o Lo as vrowane crope
lor purposes other than moreaanye tanm
production tor the maket hoahl not be niken
as contra deselopmental. o a0 showang
resistance 1o Chanee, Tor e the lone tane tie
view s Bikely o0 e benetonad In pets

commodity production (PCPy ity ol Labo



and capital (el the means of production s
within the production unit of the furm
houscholdy s characteristic of most Farmers
taking part i the program.,
the use values which iy the onentation ot the

I this case, s

PCP. vather than the exchange value. which
determmes how Bamers are hhehy 1o react to
the technology  Clolentmo, torthcoming Ph.D.
dissertation i Rural Sociology . Flinders
Canversity, Australio, Generallyv, when
Birmers  grow crops dor home consumption,
thewr cultural management practices do not
sive ampressne resaltse siee they do not nse
much tertthzer, chemical pesniaides, o
mmproved  varieties, Fhis low external- mpul
agricubture, or LELN oy Rennties of ol 11993
catl it does not thicaten 1o degrade the
coosastenms, and henee enables Limers (o
survive much donger wath the resources  1hat
they have,

There could beatendeney tor crop
mteeration o fean more towards gh-external -
mpet aenculture GHELAY than towards LELA,
Rennnes e ool b9y desernitbe HELA us
dependimy heavilv on chemicals and  other
ontside mputs such as tertilizens, pesticrdes,
improved seedss machimers which uses tossl
fuclsand often also nnabion. There s now
abready substantal evidence ol the hontations
of wmihiaal terhzers ey ahe elobal risks
arsine Trom the ceiecwe of mtons onvde o
the atmosphere. the “wreenhouse eltect, ™),
pesticides: and cven amproved  seeds, The
question o sk e could Gropmiteeration: atter
posstble low input

tiee be studicn o L

agricuit mal system?
Prospects for Adoption

ftertation of Crops alter ree seems o
have vreater prospects of adoption in
houscholds wine o fabor sorplus. One L
openly expressed b desae 1o merease (RIS
meome throoen ~ources other than e
e swhen he cand UWe e tive e the
fatinly - and st s e produciny now s ot
ol W pecd aboul Tnve Biectaes af Land,
ot ebse need o line some aedelime” e wan
mowhich Jocad people reter o other sources of
tcomer that whs s progedt s vood”
e be nrued theretore that e dareer e
L howscholds the ~toneer the propensity o
taheonaddimonad Loy activ e Henee,

e wreater ahe Bbkelihood that miteeration of

crops would be an appropriate technical
aption.

Fhere seems o be evidenee also that
more mtensive agricwdural production, e this
Case megration ob crops alier fiee, mnersses
where there s more than one wdult vencration
prosent on the e This s the case of two
tarniers whose nnuried childien were living
with them The aechnology s proving 10 be
e mportant part o the smvisal strategy for
these  rural houscholds. Hloscever, itis
possible: for them 1o adopt ar because  they
e o small tom esenvoir, and - water s 4
Vit requirenient of these ot season crops.
Phuse ntegration ol crops s onhy possible
when water s avatable, Fhe clums ot
Lumers o the program that ey sometimes
didd ot ver vood resuliss especially with
muangbean. because they were Lale i planong
and theretore there was no more water, shows
that water s an mporcant constramt o
mtegration.  Fammers mentoned correct tmnny
or il phmtmes and perhaps o study ol
ctoppmye patterns e these areas waith o view
o manimizmyg the use of water mmpounded
the smadl tarme reservons meht be oasetul
Good pertormance on farms wath sl farm
reservors would be the best proot tor otlier
fmers e the area that these resenvoirs are
ceononneally viable,

While small fm resenvons may not e
4 vontponent ol the present program,
neverithieless, thes brime an added  (dension
when we consider adoption of the technoiog
by frmers. Aoanterestimg - observation hy
Rolings (1988 v aelevant o adoption ol
novatons by farmers. He ponted out that
rescarchers and progressve Lamers attrac
cach other Iike maenets. The same can also
be sid of extension workers, Fhis mceans
that farmers who we wardly noted as the fist
o adopt the mnovatons tested by researchers
andottered by extension workes tend o be
the Bovones ot developiment worhers
The same man alsos be e ol thies progect, m
thi the cooperatons teetted for the project
woere those who have access o0 sl faom
Tesety ol

Cooperatimny fanmers recalled that then
st o reservons cost about LSS0
1000, (P IS.000 10 P2 000, N ble over
peried ol hive veans B bammier s one ol
the bt tacacrs e the area 1o own g siall
e aeservorr, tus s a0 clear mdication tha



Lo v o ditterent cateeory than the othar
farmers i the study arcas The mrermbon ot
crops e these nee tarmine weas would  not
theretore have  the same mmpact on all
categories of Larmer. Ieoas Bkels 1o create a

greater ditterence between  the more
progressive trmers and e fess progressive
ones. Within the existimg tarming systemn, this
new  techmeal opnion may be taken up more
taprdly by more prosperous Lanmers who o can
abtord ~ome ol the prodaction mputs sech as
resenvons. seedse tertlizenss and o some
chenmocalss Howesers o past expenence i the
Pinhippimes wath hieh vicldime vanetes and the
use ol dernhzers Bas shown that smalter
tarmers tollow  the example of  the more
progressive tanners fbarly soon (Rovers Y83,
Henceo the posable adoption ot the wechnology
of antecrated  crop producton wall depend  on
who s able and walhine o make use ol this
new opportuniy . constderime  also anarkes
prospects b tanmers decide o plant crops for
sl s ot fer development workers 1o
il farmers what 1o do [he fmal deaision-
tmaker muost he the fommer, whose virtues
mclude entieprencinal skl chioee, tisk. and

mdividoal achievement cde Haan 1993
Indigenous Agricultural Knowledge

Aobasic i ot rutal people e then
strugele tor sunvinval s 1o produce cnoueh
tood tor the tannls and 1o maontam the
productive Capacity ot the Land i this
struvele. they have x]\’\\'|\l‘u'(' therr own
technoloss thronsh therr own expernnentation,
and by oantertatine new antormation with the
exeiee ocal aenculturar bnowdedee Flus
Labetted

tRahne

forme what s o popalas
Sndireenous avncultaral Enosedee
JOUNNY

Pt of the andeeencous aercultural
bnewledee ot the sdy areas e the erowmny
of watermiclon atter tee Ome Larmer eported
it v more dithcndt o produce satermelon
tan tor prodoce corn However he telt more
michned o0 plaot watenmcton becan.e 3000
q ot b planted o watcrmelon e an
meote ot L SSOl0 P o ne oty winbe the
e area planted o corn could carne arond
LSS e b o tele thar watenmelon e an
approprede crop tor the wreas althouele atter
oo o three veas the watermelon plants

wete athached by pests o e opped plantin

the crop tor o vears woogne the land some
e toorest s Lrmer espressed a0 wash
that the eftect ot agestng the Lnd should be
studied by rescarchers. since he felt that
farmers e s arca did not know mach wbouwt
this or other techmcal aspects of growing
watermelon.

Two things are ol anterest an the
connnents of this farmer. Fost it s an
caample of what s called “Tarmer demand-
driven research” (personal communmication, Dr,
van den Bane 19950 Thas s o reversal of
comventional wdeas about research. In the
model whereby bimmers eenerate resecarch.,
research s conducted, oot because sciennisg
want to know  swhat s best dor farmers, but
because tarmers demand  answers 1o thaerr
questtons and solutons 1o then problems,

The ~second and aebted wdea s it
rescarchers  take an anterest in locally
developed tanmy  systems and mdigenons
agricultural knowledees These should be seen
as e osource of sound rdeass usiye cultivars
and pracoices adopred 1o Jocal conditions
which nueht lead o the custnnable use ot
local  resources., A Rentges o all (1993
sugeest, andieenous arncudtrel knowledge
contarms  many ansiehis. observations and
muntions related o the environment. often
mcludme donar o solar eveles, astrology, and

metcorologeal and veoloscal condimons.
Gender Bias

Women play o stemticant role in
agncultares particubarly i deasion making, in
[abor allocation. and cven e prodoctive and
meome genctatime  activies, Farmer
cooperalons adentibied speaitic activities o crop
production  that e approprately women's
work plantimy s weedmes Tuarvesting. and
marhenny Matketiny was vven particula
cmplisis byoone tanmer. when he snd " Ang
mavhente oy trabahione pambabae neann
swalane maranone <o Lamda” o NLoketinge s a
wornan's jobh o bot o none of them [eletnme 1o
the women e b howschold] bnows how o
do Fhee o one area oo which the
extension ssstenn anehe pas aitennon e the
dittaaon ot ahe technoloey, One other
possaable avenue for mtevatime women s
post hirvest procesane Perhaps researchers
and - extenaon workers could eet some cloes

trome the question raised byoone Larmer. “How



can sweet potatoes be stored for a longer
time™

A Final Comment

The on-station and  on-firm studies on
crop ntegration have piven us adequate
answers o the agronomic questionis raised by
the  researchers. We can now  therefore
conclude that ves. these crops can be
integrated  into Towland  rice  areas.
Nevertheless the siudies appear 1o fall withe,
the deselopment of - conventionl technology,
bemg orgamized o oterms of disciplines,
especratlyagronomy, soils. and - entomology,
rather than in rerms of the totaling of  the
tarm. - Henceo af the resulis are (o be passed
O tooextension st for them (o transmit 1o
farmers, there may be signiticant constraints 1o
i adoption, 10 view  of other soctoeconomice
aspects ot the farm households. How  may

these be addressed?
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