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•IRRI 	 CROPPING SYSTMIS PROGRA14 

Crop improvement efforts directed toward the Asian rice farmer 

have as their goal an increase in farm productivity and efficiency uith 

a resulting increased income to the farm family. 

IRRI's efforts have thus been directed toilard.two major areas:
 

1. 	 Better rice varieties and the production of technology to 

effectively use them; 

2. 	Development of a cropping systems technology to increase
 

cropping intensity on Asia's rice farms, making more efficient
 

use of available farm resources.
 

This second aspect is the focus of the cropping systems program. 

OVEtALL OBJECTIVES:
 

The objectives of IRRI's cropping systems programare:.
 

1. 	To develop research methodology in cropping systems and to 

extend that methodology to cooperating..programs; _., 

2. 	 To develop and assemble specific multiple cropping technology 

'for.our target agroclimatic zones. 

.3. 	 .To feed bach information on neededbasic. and developmental 

research to the concerned agencies . 

4. 	To encourage and assist national production programs in our 

* target aaroclimatic zones in achieving,.increasod farm 

.productivity through increased cropping intensty, 
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The IRRI cropping systems program should be evaluated in 1980 in
 

terms of the increase..in cropping intensity and productivity in target
 

agroclimatic zones as a result of IRRI's input into national programs
 

both in terms of program development and specific technology.
 

11ME POTENTIAL FOR INCREASE OF CROPPING INTENSITY 

Asia's rice is largely produced on small farms (1/2 of all farms 

are less than 1 ha, 3/4 are less than 2 ha) without irrigation. Of that 

portion i.ich is irrigated (19 percent in Southeast Asia), only a small
 

fraction receives year-round water. In these latter areas continuous
 

rice in grown, with 5 crops in two years being a common practice.
 

Partially irrigated areas produce one or at most two crops of rice a
 

year, depending on the duration of water availability.,,In a very few
 

such aieas the main crop of rice1will be followed by an upland crop of
 

short,duration which makes use of alimited water,supply insufficient
 

for a second,crop:of£rice.,,,In-rainfed'areas (which produce 70 percent
 

Pof rAsiafs total;rice) onlya :single crop,of rice, is :groiwn. In more and 

more of these rainfed areas ,farmers are ,beginning,to follow rice with 

Otherrcrops -to better utilize,their.available growing season.-

Data from Burma illustrate the prevalence and variety of multiple
 

'cropl~ing patterns., ,. ... ,
 
*crlf '. Area planted 

Croppina pattern-', ,(1000 ha) 

Rice-rice, I, R ,,ainfed,, 44 

Rice-peanut " 178 

Rice-chickpea " 133 

Rice-black mung bean " 58,1 
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:Area plantedCkrop pattern i "(1000a
 

Rice-other pulses Rainfed 44 

Sesame-rice 133 

Jute-rice 89. 

Jute-rice-peanut " 13 

Cotton-rice "80 

Non-rice double cropping " 267 

Non-rice mixed cropping 58 

Total cropped area in Burma 9330 

Thus about 13 percent of the area iL double cropped, including
 

the irrigated areas.
 

Other countries have a somewhat higher cropping indez (Dalrymple, 

1971) ." A close look at areas where cropping intensity is high will 

indicate that they usually have physical resources typical .of large 

portions of Asia. One can vven find, in Indonesia for instance, areas 

of low rainfall having an extremely high cropping intensity. Here
 

ppulation pressure on the land has forced farmers into efficient
 

utilization of their physical resources. 

Initial estimates of the portions of Asia falling into different 

,rainfall categories show that a major portion of the land area can 

support two crops a year as seen by the following: 

1/ Dalrymple, D.C. 1971. Survey of multiple crop#ing in less
 
developed nations. USDA, Washington D.C. (sample multiple 
cropping indexes: China 147, India 114, Indonesia, 126). 
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Percentage. of. land in Bangladesh, Indonesia, and the Philippines that
 
fall under 5 major rainfall categories.
 

Rainfall category Bangladesh Indonesia Philippines
 

I less than 3 wet* months 25 12
 

II 3 - 4 wet months 23 40 28
 

111 5 - 6 wet months 72 ,30. 37 

IV 7 - 8wet months 5 5 ,21 

,V more than 8 wet months ,, 2 

20nu or more per month
 

Research data combined with farmer experieiii'e in the more
 

intensively cropped areas indicate that with thre wet months, rice
 

and a short'duration uplandI crop can usually' be "groom. With 5'6r'ire
 

Vet months, two crops of rice are possible'if the first 'isdirect

seeded using an early-maturifg varietY. Five months of rain can support
 

a range of upland crops'follo ing'rice depending on soil type.
 

'Iti 'evident that there is great 'scope for increasing 6ropping
 

.
intensity in the rainfed and partiaily irriAted rice iarm& in A&Si~a 

The crops that are most suited to the larg po of these ion'' 


areas and fo'rk ihich markets are most readily available ;a*e, in addition 

to rice: 

The legumes 1. mung bean 
2. soybean
 
3,, co pea

47 peanuti 
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Coire gian- : .5.-cri n.'
 
6. sorghum
 

Root crops 7. sweet potato
 

89-cassava 

'In'portions of the region sesame, chickpea, iheat," jute,, or' 

cotton are 'major cropsith rice. 

It is estimated that the above list includes~roughly,90percent 

of the area preseatly double-cropped with rice', with vegetable making 

up most of the r'eit. The first 6 crops probably ' over" 75 perceht of '1 

. • 

" !
the area as a whole, and in the warmer humid regions they are 'almost'

exclusiveiy used. 'The fist 8 cropsare being used in IRMI s'core 

program, while some of our cooperators use-one or more of'the others'. 

IRRI PROGRA4 ORIENTATION
 

The relative attention given to different'aspects 'ofthetiopping 

systems'progran changes over time as objectWves are accomlished.and ds 

'coopeating national progrins become functional.' 

. .... . 1/: 

AGROCLIMATIC ZONE DESCRIPTION

"Cropping patterns and crop intensity are higily 'environment

specific. Key factors determining their make up are: amount and duration 

off. wateravailability, soil type (determining fertility, drainage and" 

tillage characteristics), farm size and labor density, and markets. 

It is essential, both for purposes of locating test sites as well as 

.-Project Leader - R. R. Harwood, agronomist-.
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for extrapolation of test results across areas, that, the critical
 

parameters be suitabliy described. Work to date has concentrated on
 

delineating rainfall zones having given crop potential. During 1976
 

and 1977 the rainfall and soil classifications %rill be largely,finished
 

for Southeast Asia. Present cropping systems work is now being con

ducted in specific zonepclasbified'by wcter.availabliyrpnd sil type. 

Vi, Cind. that,these twR parameters give the smallest,geographical area, 

of£classification, while marketavailability and labor density give the 'I 

higheut. 
Theinitialapproximation.of soil and water classification was
 

donebya consultant team in 1973., DuFing 1974-75 the Bangladesh. 

climatological survey was completed. The climatological definition 

of the Philippines and of Java will b completed "in 1975. le have, 

,1n,,1975, 9 man-months ofa,climatologist's ,time. In,197,6, asenior 

scientistrwillbe added for 6 months anda.joint program carried 

with Reading University withODA suppot. During 1976,also,fa ul. man

year of senior scientist time will be devoted to soil classification. 

Tho classification of socio-economic parameters rill follow:
 

.tA,:time profile-of ,this total classification effort.is as ,follows:
 

o-work . groclimntic zone 
description78 

190;.4 576 77 789 8 
IYear 

-

http:Theinitialapproximation.of
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DEVEWPNENT OF CROPkINd SYSTMS RESEIRCH THODOLOGY 

The development of environment-specific cropping patterns and the
 

variOUs-aspects of,their management requires an approach oriented toward
 

the antirepattern rather than ,toward individual crops as follows:
 

Systems approach 
by discipline 'Crop A 

Crop oriented approach 
Crop B Crop C 

Crop sequence 

Fertility 

weed management ,1
 

Insect management
 

Economics' 

The entire program integrates,research in both directions, and is 

alw ys pattern-oriented. 

While components of a cropping,systems may be researched in the
 

controlled environment of experiment stations or,even in the semi

,controlledenvironment of research-managed trials in farmers' fields,
 

the entire system can be evaluated only under farmer management. We
 

have thusdeveloped the concept of "farmer-participant" research,
 

where the farmer becomes amember of the research team. His particular
 

contributions to the,team are his skill inmanaging his oin resources,
 

and his keen sense of judgement in evaluating" dsiitable'technology In his
 

own enviromene. 

These research techniques have been worked out and are being 

extended to cooperating programs in the region. 



-1/.
 

CROPPING SYSTEIS 	 NETW K 

"Justification:a 

a The key elem"int in the"IfRI nettroricprogram is"the esiablishment 

of a network oi experimental 'ste s in major rice grding'"areas i Asia 

in-collaboration with national programs. The teSt' sit'es'are"carefully 

selected to represent the major areas of responpibility for our colla

borating national programs and the agroclimatic zones of the rice grow

ing areas. At least one test site will be selected from each major rice 

grotring country. 

The 	objectives of this network are several fold:
 

1. To provide a mechanism for Joint program planning and review 

be e major iatibrial programs of 'the irgion ahd IRRI. 

2. 	To provide a series of,data points on the Asian'agroclimatic
 

grid for determining the caoping " "' a
 

zones of the r6gion. 
van oextendecnoog 

3. 	To enable IRRI to' extend relevant metodd1ogy andechnoogy... 

into national programs. 

4. 	 To'provide a* mechanism for' long-term upgradingof natioiial 
efforts. 

,,Sumnary of accomplishments: 

Seven experimental sites are operational in 1975. These are: 

1. Oton and Tigbatian, Iloilo,.Philippines , rainfed and partially 

irrigated rice;' 

Project Leader 	 V R. Caralgal, Network Coordinator and 
R:ILR. Harwood, Agronomist
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2'.l Uanaoag , 4Pangasinan, ' Philippines - nrafed andipartially irri

gatidrie 

3. Tartauan, Batangas, Phiiippines .. upland' vice; 

4. Indramayu, eitJava,''Indonesia - partiaIlly irrigated rice 

area;
 

'5; 'Central Lumpang;g Indonesia  upland rice; rainfed and,partially, 

irrigated rice;
 

6. IJO'ydept ,,Bangladesh"- reinfed and partially irrigated rice. 

W"!e-have idetified'this year 'four sites inThailand (allrainfed
 

and partially rice aieas), three'sites in Sri Lanka (rainfed md' partially 

irrigated rice ar'aas) and one site , in Malaysia. Next year' additional,,, 

sites ill' be identified'in,India, South Korea, Burma,, and,Nepal. By.-,
 

1977, we expect to have a network bf 20 experimental' sit es collaboratively 

workipg with IRRI in the' region.-,,' ' 

Collaborative planning: 

A working group was created to help IRRI develop general plans for 

collaborative research in the network, review research results, evaluate,'
 

and where appropriate, modify the research program and develop annual
 

,ork plans. The virking group is composed of proggam leaders from 

collaborating countries, the IRRI program leader and network coordhator,
 

and two scientists invited from outside the network. 
The present
 

members are the following:
 

1. Richard R. Harwood - IRRI 

2. Damkhoong Chandrapanaya - Dept.,of Airiculture,-Thailand 
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I,, P3.',Diosdado Carandang Iiniv,. of the Philippines at Los Baflos 

4. Walter Fernando - Dept. of Agriculture, Sri Lanka 

-i't6.L'.AJit'.Singh Sidhu, r - ,ARDI, 1Malaysia. 

7. Sjarifuddin -: CRIA, Indonesia
 
8. "ZahidulHoqu. /.. -~,Bangladesh Rice Research Institute 

9, B. Krantz - ICRISAT, India,, ,, 
,--10. "-,Dave!Norman.,, , ersiy, Nigeria 

."The group-first-met after the croppingsystemsorkshop. at ,IBR
 

d,'will -meet'again ,inIndonesia on November 3,to,8, 1975. We,plan to
 

at'in countries whre,the collaborative work is underway.to give ,the.
 

bers,anopportunity,to -see each other's,work and, also, to visi, the 

tional cropping,systems'research program. , ,,, -

Periodicalworkshops and seminars are a plrt of this program., 

Recommended procedure in each site: The cropping systems methodo

gy developed at IRRI was further refined in the ,recent cropping systems 

:kshop at IRRI (March 17-21,'1975). The worling'group recommenided a 

ra-phase approach including the definition, design, and testing of 

stems technology based on farmers' involvement. 

Experiments will be done in firaers' fields with farmers..involv
 

conducting the experiments. Some trials will be completely m'n-g''ed.
 

reseurch workers but all the cropping pattern'trials will be manag'd
 

farmers with assistance from the research wozkers. The major
 

search work in each site is as follows:.
 



1. Study'existings conditions;
 

2.' Development of improved cropping,pattierns;.,
 .
 

-3. 	 Fertilizer, weed control, insect. control experiments which 

are, superimposed, in most coses on the, croppipgpatternz 

experiments; 

4.- Varietal-evaluation of food crops (rice, corn,, sorghum,
 

soybeans, mung, peanut, cowpea, and sweet potato); ,,,., 

5. Socio-economic surveys anid analysis. 

-The studies mentioned 'above are ,,being conducted ,in, the' three philippine 

outreach sites. The details of these.studies will bedisucssed by the 

scientists concerned in'their presentations. In Indonesia, the workr,, 

started in August, 1975 and a surveyof existing conditions, in ,the two 

sitesr~is, finished. ,Plantings startedin October, 1975.. 

Compositionof,,the research team:, The team, in each site should 

have a'minimum of'five professional staff,composed ofalcoordinatoi,', 

to agrnomists, an economist, and a crop, protection specialist plusq 

fic!d': assistants,. The, number will, vary, from, site to site ,depending on 

the volume of .work. ' The team will, live 'in the projecttarea. in,,order, to 

'nsure efficient, implementat. on, of the research ,projects . , ,The extension 

worker covering the' selected ,villages, although ,not a: regular,,member, of' 

,theteam,-, should be involved in the baseline survey and in, splection of 

farmer cooperators'., He, should be, infomed. of the: research, developments 

in,; the;.project.', , Likewise i the extension chiefs at, the, ptovincia. level 

should bre involved in selecting,,thei expe Frmental ,sites and,'be,informad, 



. 12',
 

of the progress of the' research. This +way'research'findingk can easily
 

be fed to their on'oiijt.roductiod'programs.' 
thnational research'systems:, The collaborative research
 ++'j+,Teup 


In some countries, the
 is conducted with national research programs. 


collaborative research may be the beginning of a 
new cropping system
 

research program while in others the program hopes 
to strengthen and
 

intensify present research efforts6 

In the Philippines, the tthree'sites are considered 
part of the 

directly mahaging: the sites 
natfonal research 'program.- IRRI ,staff are 

in cooperation with the Bureau of Plant Industry, 
a research agency of
 

'The-IRRI program leader is a member of
 thi4Depaitment of Agriculture. 


the 'Natidnal Multiple Cropping Management Committee, a coordinating
 

committee composed of representative from different 
government agencies
 

involved in multiple ,cr6pping iat' only 'of rice-based but also corn-based
 

=IRRIib also involved in'the'applied research and production
systems. 


programs'in,the'Philippines.
 

The two experimental-'sites +inIndonesia are partof the national
 

res'earch' system. 'The'project leader is also the hiad-of, the,cropping
 

+Central Research Ihstitte6, for Agriculture, the
 systems 'project'in 'the

'i'nstitute implementiig the cropping,systems,research!program. 
With the
 

reoearch'will'be intensified in cropping systems
'collaborative proje6t ' 


'
 :iith emphasis on rainfed and: pirtially 'irrigatedrice.,areas, ,It+includes
 

'i'aining of extension workers not only in the two research 
sites but also 

station, and a'mechanism-for'establishing applied researcha'&t' 'the IRRI 

in key locations similar to the two test sites.
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Obviously,tho tie-up witn national programs will vary from country
 

to country. It will depend on the existing",research programs,_ th- orga

,nizational set-up of the cooperating agency, and the nationalproduction
 

programs. We ill not set up an inidependent program but will work with,
 

existing organizations.
 

Future plans: 

By 1977 approximately 20 siteswill beloperationali, The IRRI 

program 'inputs-will then begi ,to "give more attention' to-support-of~r;t 

forthcoming-national-production programs. 

TRAINING-

Justification:
 

The training plement is critical to the strenghtening of national
 

program capability,,in cropping'systems in basic and applied research as
 

well as in production efforts. Several'avenues are available for this
 

training, in the form of seminars, workshops, short courses, individual
 

in-service participation, and degree and post-doctoral fellowships.,
 

The central aspect of this training is the formal training course,
 

conducted by staff of the Rice Production Training and Applied Research 

Department. , 

Aimedat training research' and production extension personnel for
 

the IRRI outreach program focusine on the develoment of strona national

programs.
 

l'Project Leader'- L. D. Haws, Senior scientist".
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The training component of the cropping systems program is designed
 

to train personnel from cooperating countries in research and extension
 

The first two or three training programs are organized to
techniques. 


train research people in research methodology. This includes establish

ment of field plots, collection and analysis of data, and writing a
 

final report.
 

The second phase of the training component will be to train,teams
 

of trainers in extension and production technology so that strong train

ing programs can be started or strengthened in the art of, cropping,;
 

systems.
 

Objectives:
 

A course in cropping systems was first offered by Dr. Bradfield
 

in 1969 at IRRI. Since that time, 96 students have been trained in the
 

The course was taught in that departtechnology of multiple cropping. 


ment until 1975, at which time the responsibility of training was given
 

to the Rice Production, Training and Research Department.
 

The first cropping systems course in the RPTR was offered in
 

January 1975, to 25 students from five cooperating countries. The
 

objective of this course was to produce trainees who will be able to:
 

1. Know and perform cultural practices involved in growing the
 

various field crops commonly used in cropping systemo.
 

2. 	Identify and solve production constraints of these crops
 

when growm alone or in combination with ether crops.
 

3. 	Conduct scientifically designed, applied and adaptive research
 

to solve problems in cropping systems in their respective areas
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4. 	 Recognize and apply the important principles of councatton 

to extend information and to train researchers, extension workers 

and farmers in the new technology of crop production. 

Suimnary of accomplishments:
 

The activities of the students were divided almost eqiily~each
 

day 	into practical and applied work with the mornings being devoted to
 

work 	in the fields and lectures presented in the afternoon. 'An expression
 

of involvement by the staff of both IRRI and UPLB can'be shown by the
 

fact that 84 resource speakers were involved in the course. All
 

lectures were recorded and catalogued for use by students who, because
 

of language problems, were not able to understand in detail the'lecture
 

material as presented orally. These tapes could be checked-'out -to in

dividual students at their convenience. Also, 'atwo volume syllabus
 

(about 1100 pages) of the lectures given was compiled. Each student
 

received a copy of this syllabus and a set of slides to aid him'tn his
 

work when he -returned to his-home country.
 

-,The,.first cropping 'systems,course was held from January to June
 

1975. These dates have now been changed in an effort,to have the train

ing 	course held during the time of year when the crops to be studied
 

arogrown. Therefore, the cropping,systems course will be held from
 

October to February follo4ing the rice production .training course.
 

Field experiments are also conducted ,as a major part of the 

training course. ,The students outlined and established research 

, experiments ,in, the. field. A partial. list of these experiments are 

listed here. 
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1. The-effect of N'rates on the yield of'zweet corrnihierciopped
 

''withmungbean, peanut and sweet potato.
 

2. 'i:eeffects of N-levels on'the yield of fieldtcorn' at variouE
 

plant population.
 

3.. 	Various crop combinations based on corn.
 

4,., Comparison of different levels of management on peanut
 

,production.
 

5 	 Intercroppng corn with 2 mung varieties under four levels of
 

weed management.
 

6. 	Corn insect control applied research trial.
 

7.,..Herbicide ,screeningin corn.
 

,8.,_Effects of ,crops and crop combinations on some major insect
 

pests incidence.
 

ture 	plans:
 

TheCropping Systems Training Course as'now,offered-at IRRI is 

l:ieved to be a very satisfactory "eginning I Ho ver -a 'maximum 'of"only 

-.	 accommodated'each 'year.' With the eed- fo-many35 studentkscan bd 

ced people in,thi' area, 'the n6mber that can be trained now'ia corn-'

,t:ely unsatisfactory. 

In order to influence many'mor'pe6ple in*the'-grea of cropping,

%1:ems training, two main 'effortswill be made in'the 'coming'years'to. 

rvzcome this shortage of trained p0ople. '" 

1. 	 Recruit teams of people to be trained at"IRRI-.' These,'traineen 

can then help in the outreach program-by establishing 'training 

programs in-their own country. 
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2. 	 Prepare a course in cropping syistems,'to be,'used jiithe countries' 

of the t•rainees. This will b acomplished'by recording edited 

lectures presented at'IRRI. The language of 'the country toluse
 

the 	tapewill be used. Slides willbe ade"b'odemonstr ..e'a'the 

,"needed reference points..: Slides 'and tapes wi11'then be" syn

",'chronized for',presentation. -All "an-institute wouid'need to 

present' iacourse similar to the one given ,at IRRI wouAldi be: 

a., A-team trained at' IRRI or'other trlining'center- ' 

b.' Syllabus
 

c.'-Tape-projection cozibination
 

'd. Tapedlectures'',
 

e. 	 "Slides of 'techniques 

f. Classroom ard land for applied -research plots.' 

A summary of the*total traiiingeffort to da is-givenis fol11os:<',ae 

Han-months of -formal training* .',''' 

Category 1969 1970 1971 
 1972 1973 1974 1975 1976 1980 

Non-degree research 
training 60 96 96 20 12 76 125 200 200 

reacher training 15 30 100 

Deree:scholars, ' 12 2' , 12 12 18 54 54 100 300 

?ost-doctoral 6 10 24 '60 

* short' courses in production (2-3 weeks) are includedunder RPTRt. 



- 18 -

THE DEVEWPEENT AND EVALUATION OF TECHNOLOGY 

CROPPING PATTERN STUDFS-_ 

The complete research package on cropping patterns is, being- carried 

OU y IRRI with assistance from the Bureau ofPlant Industry in'three 

locations in the Philippines.. The first site, in- an,,upland,,, rice growing
 

area of Batangas, is in its third year., This site-isrepresentative of
 

the physical potential in many upland rice areas of the Philippines.
 

Research resultu have,been repprted ;in several papers, (Herrera, etval.,
 

1975; Samson, et al., 1975; Garrity, et al., 1975). ,Researchwillbe
 

phased down on 'this site in 1976., The other twositesire in rainfed
 

Research there is in its first.year. Approximately
lowland rice areas. 


100 farmer cooperators are involved at each site-in,cropping pattern
 

studies and in supportive research., IRRI will,maintain,-3 sites through
 

1977 when it xll phase down its cropping-pattern studies as national.
 

programs come on line with additional sites. These network,sites are .
 

-,summarized, below:
 

No. of agroclimatic
 
national
zone test sites 

program
 

'~ - .sites 

, ,
' ,, 	

-- -,- / IRR7assisted 

Y. 	 - . applied research 

, / 

IRRI-managed sites
 

'1970 74 75 '76, ', 77' 78 79 80
8 

Year 

- Project Leader- R. R's Harwood, Agronomist',' 
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Availability of production technology for specific zones
 

The first production-recommendations for an agroclimatic zone will
 

be made f.: a portion of the upland rice area in the Philippines in.early
 

1976. The recommendations will be made in the form of cropping pattern
 

alternatives, their resource use, management requirements and expected
 

returns;. Recoxnnendations for rainfed paddy areas will begin in 1976,
 

with data increasing rapidly as the many nat.onal programs become active.,
 

Extrapolation of results'across'zones
 

With up'"'o 30 sites potentially onf line by'1978, together wthn
 

numerous applied research test sites, an extensive data matrix will be
 

available. From these data the shifts,in crop potential can be seen as
 

water availability, soil type, and other parameters change. IRRI research
 

will then enter tts ultimate phase, that of extrapolation of produc zion
 

potent..al across zones. This will be computer-assisted, based on the
 

data bank being constructed from the many test sites.
 

VARIETAL' EVALUATION =1 ' 

Justification: -

One of the 'major inputs in'increasing cropping'inteisity: and yield 

per unit area in small scale farms is'the developient ofrimproved varieties. 

of crops adapted for intensive cropping. International-Institutes and 

other centers are concentrating'their efforts in developing high yield

"'ig'a~ietiesatceptable to farmer i ; There is need of'a more concentrated 

,4 project Leader ,,V.,R..~, afal, Network Coordnator 
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'
effort to insert these materials into ongoing programs. Recently the
 

international Development 	Research Center (IDRC) funded the University
 

of the Philippines at Los 	Baflos (UPLB) to screen varieties and lines
 

developed by the international institutes and centers for characters
 

of major importance in intensive cropping. UPLB is concentrating on
 

upland crops such as corn, sorghtm, soybeans, mungbeans, sweet potato,
 

tomato, and eggplant. IRRI is'screening other important food crops
 

suited to planting after rice suchas: peanut,and cowpea. Of course ,
 

IRRI ,is,developing,rice!varieties its GEU program.,.
.through 


Accomplishments:
 

The most promising'varieties and lines from the screening together
 

with locally developed varieties are tested' n the cropping systems
 

network of experimental sites throughout South and Southeact Asia. 
In 

ddition, we are providing trials to institutions and organizations work

ing on cropping systems in countries collaborating with the network. 

rhe cooperators in 1975 are'-the following: 

1. Bangladesh - Bangladesh Rice Research Institute 

,2., Indonesia. - Central Agriculture Research Institute 

3. Philippines ,- IRRIoutreach sites in Batangas, Iloilo 
S"and Pangasinan 

4. Sri Lanka - gricultural Research Station, 
tlaha;Tlluppallama 

5,_ Burma ,.Agricultural Research Institute, Rangoon 

6. 	Malaysia - Malaysian Agricultural Research and 
Development Institute 

7. 	iT'lid"" -"'Dep. of Agriculture, Kasetsart University"
 
and Khon Kaen University
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..Legumes, corn,. sorgkium, and'wweet potato will be evaluated .after 

,the main~crop of rice., Corn will also be tested before rice. The 

evaluation program is not a uniform testing. However, there will be
 

uniform plot size, replication number, and Oata collection. The number
 

of-entries will vary from country to country depending on the extent of
 

their~breeding program. UPLB and IRRI will contribute from 10 to 15 

entries. The number of entries per crop and number of trials for
 

distribution in 1975 areshown in,the table below,

,., .Number,of trials,, ...
 

*No., of ,., Thai- Indo- Sri 14alay- Bangla- Philip-
Crop entries land fnesia sia ' lpini TotalLanka Burma deshs 


Corn.. 11 2 2 1 2 - 1 6 13 

Sorghum 14 4 2 1 2 1 1 6 16 

Soybeans,. 15 4 2 1 2 1 1 4 14 

I1un%.bean 6, 2 210*. 1 2 1 1 6 18, 

Peanut, 10 - 1 2 , 2 15 

Cowpea 11 4. 2 1 2 1 1 6 16 

Sweet potato 10 increase . . . . increase 3 3 

.-Sweet potato xoots.were sent to Thailand and Bangladesh for seed 

increase. Only ,two,corn trials wereplanted in the Philippines and Bangla

desh,,,one soybean trial in Thailand and two trials each of cowpea and 

m,_iung bean in Thailand., Data arenot yct available. The rest of the 

,trials indicated above .ill be planted after rice from September to 

December, 1975. 
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ZnA the Philippines we evatited the promising'lowand rice'varieties
 

'afid Panfgisideveloped by the national breeding program and'IRRI .in Iloil 


One set"was diret-seeded 'in?fly at each'sit-aid,
nan outreach sites. 

this was followed by transplanting-ih September- 'Another wa' trasiiplifited 

at each site during the 'regular season. Promising upland iice varieties 

awillbe-availa.W-iii
are also evaluated in the Batangas 


November).
 

One hundred eight cowpea lines from'Internatio'al Institute of, 

rropical Agriculture were planted,in one-row to two-row plots for seed 

increase. In October, we will conducti'.areplicated trial'for observation 

to identify the promising varieties. Twenty-three peanut-varieties-from 

rhailand and India were introduced and increased for observation in'a 

replicated trial in October.
 

We are "introducingmore improved varieties of c6wpea from 'the'Inter

national Institute of Tropical Agriculture and other national'programs 

and peanut from ICRISAT and the U.S.A. for evaluation 'to identify varie

ties suited after the main crop of rice.
 

iitire"plans: 

'The humber of trials ill inc"rease in"1976 %,dth'te'increase in the
 

nmber of experimental sites'involved in the cropping 'systems'netwdrk.
 

We plan-to evaluate the promising varieties of upland crops iucludifig-,
 

rice in each site. 'In addition, intstitutions and organizations'inV6o1ied
 

in national coordinateu cropping systems "ieseaich'ir11'bi"1ndluded-inO the
 

evaluation program.
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1/
 

PEST 14AdENT7, 

Objectivesi
 

,To provide a' practical pest management paclage of recoumendatimxis 

for each cropping pattern that can be followed by a good farmer. The, 

technology will be fitted to the conditions at each test site and tested 

on that site. 

Present pest management technology concentrates on each crop 

individually. Our'objective is yeas-round pest management fitted to the 

.and land combined withresources of the small farmer (limited Capital 

high labor capability),• e are primarily interested in using the avail

able technology already developed in pest management and will fit this 

technology to the conditions of each site. This technology wLll mainly 

be insecticides. 

Summary of accomplishments: 

For each site we have prepared a profile,in outline form listing
 

for each crop the major and minor insect pests as well as their natural
 

to
enemies. This will be ,revised as we learn more and will help us 

interpret the pest complex in terms of future research needs, who does 

the research, and being able to comparepest ,,complexes between sites,,,'
 

both in the Philippines in,'the network.-

An outline in rough, form is presente"below for Batangas, the 

first of 3 sites for which we have the most information. 

'I l 
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A total of ten feasible cropping patterns are being studied for 

their insect management problems. These patterns include the 8 major
 

field crops studied in the cropping systems program.
 

Profile of the Major Insect Pests of Batangas, Cropping Pattern',
 

Rice
 
White grub
 

*Leucopholia irrorata-

Rice bug
 
Leptocorisa acuta
 

Corn
 
Cornborer,
 

Ostrinia furnacalis
 

Earworm
 
Helicoverpa (Heliothis' armigera
 

'Rice weevil (storage), 

Sitophilus oryzae
 

Hungbean - Cowpea - Soybean 

Aphid
 
h craccivora
 

Bean fly
 
,,, - Ophiomyia phaseoli" 

Pod borers ,
 
Lycaenidae - Catochrysops crejus
 
Helicoverpa (Heliothis) armigera
 
Taruca testulalis
 

Bruchid weevil
 
Callosobruchus
 

Armyworm - Cutworm - Semilooper 
Pseudaletia, Chrysodeixis
'Spodoptera, Mocis 
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Sorghum S rmyworm - Cutwvyorm - Semilooper 
Pseudaletia separata
 
Spodoptera litura
 
Chrysodeixis chalcites
 

Webworm 
Pyralidae (unidentified)
 

Sweet potato"
 
Sweet potato weevil
 

Cylas formicarius formicarius
 

'Armywiorm - cutworm 
Pseudaletia separata
 
Spodoptera litura
 
lUocis frugalis
 

Peanut
 
None
 

,Puture plans:
 

The pest management research will concentrate on these crops grown
 

in the proper sequence and will provide an input on the cost of crop
 

protection for each pattern, leading to an assessment of the,feasilibity 

of growing that cropping pattern. It may turn out that the pest problems
 

are too great for a particular pattern and that the farmer should turn
 

to other alternative ones.
 

1. Iethods of control:
 

Resistant varieties - Lowland rice isfar ahead of other, 
-W 

crops in having resistance to insect pests. The'upland crops
 

including upland rice generally do not possess resistance. As
 

the varieties become available they will be tested at each site.
 

We are hopeful that.In the near future we will have at least,
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Biocontrol - We are aware that there exist powerful' 

,entomophagous agents acting in farmers'fields on at least some
 

pests, probably those that are of minor status now., Basically
 

we don't wantto introduce new technology (insecticides) which 

will upset the presently-acting parasites and predators. 
Our,
 

role rill be to determine the relative effectiveness of these
 

agents-presently acting in farmers' fields and as much as
 

possible maintain that effectiveness so as not to induce more
 

pest problems. Predators tend to move from crop to crop and
 

hence can be managed over the cropping seasons We are encourag

ing their survival from crop to crop. 

Cultural control  lie will not greatly emphasize this
 

method in terms of experimentation on our part. lost of the
 

benefitshere, mainly time of plantinS and sanitation practices
 

urll' be learned from field "observations and Isampling over 

successive plantings of each crop.' We plan to work on the
 

effect of weeds and weeding ,oninsect posts. Intercropping has
 

been shown in our trials to reduce some'insect pests but the
 

benefits are little knoum 
 and hence uon't receive our emphasis 

for some time. 

Insecticidal control -This will be the mairnstay for our 

pOest management technolog . Right'now for most pests there are 

recomended insecticides that have been tested elsewhere. Our 

role' ill tobe test for meods of most efficient application 
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This i ll include proper timing of application. We will work 

more intensively on those pests ich have had the least amount
 

of testing, emphasizing the most important pests at each site.
 

We will emphasize those insecticides that are available to 

farmers not. If for some reason these are inadequate we will
 

test others. 
This test 	work will involve two aspects: The
 

first is 	the more basic aspect of effect of the insecticides on
 

the total insect community and the second is production testing
 

for production recommendation.
 

2. Comparison of pest profiles between sites:
 

Similar pest profiles will be drai.m up for Pangasinan and-


Iloilo. These profiles will help when it comes to extending the
 

pest management technology to other geographic areas of similar
 

rainfall 	patterns and even will allow interpretations to be made
 

for eareas of dissimilar rainfall pterns. 
This will provide a
 

format for determining what pests to expect and the probable
 

pest management strategies.
 

The presence or absence of biocontrol agents between areas
 

of similar rainfall patterns wrill be instructive in terms of
 

future projects involving the transfer or parasites and predators
 

between regions. 
This is important within the Philippines as
 

well as in the region of the Cropping Systems Network in Asia.
 

3. 	Plant diseases, nematodes, and rodents:
 

Our emphasis will be on insect pests but we cannot exclude
 

diseases, nematodes and rodents from our package of technology.
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UPLB has a large Department of Plant Pathology and their results 

plus those of other institutions, namely AVRDC, willbe 

incorporated. 

These problems have less options in terms of pest management
 

solutions and are beyond our scope of IRRI research emphasis bn
 

terms of our basic research other than to screen for resistant
 

varieties.
 

Nematodes - Ie are engaged in a cooperative project with 

UPLB on nematode control by crop rotation. Nematodes appear to 

be important only in upland areas. 

Rodents - The Rodent Research Center is located nearby to
 

IRRI and has a very active program in practical methods of rodent
 

control in the field. Rodenticides are available and can be used
 

ihere necessary.
 

4. 	Cooperative tie-ups:
 

As we are worhing on so many crops and pests it is important
 

to learn 	of new developments coming from other institutions as 

well as research and production groups. Ve are endeavoring to 

understand the farmers practices in pest management and the 

resources that he has at his disposal, land, capital, labor.
 

The economics section of C.S. IRRI is a source of further
 

information on farmers practices.
 

5, C. S. Network: 

We have 	a close tie-up in Indonesia with the entomologists
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going pest managment trials in the 2 sites. The tie-up will be,
 

on a professional basis where we plan to exchange acientific
 

information and coordinate research projects.
 

Similar arrangements will be made in other Asian countries
 

as the network becomes more developed. 

1/
 

TMED MMNA ENTI 

Justification:
 

Luxuriant weed growth is a major problem of tropical agriculture.
 

It is estimated that crop losses due to weeds in the tropics are two to
 

three times greater than in the temperato,.zone.
 

An assessment of the major tropical crops would probably indicate
 

'that weed problems have either limited the yield of the crop or are a 

major item in the cost of production. In many instances, the farmer
 

spends more time weeding than on any other farm operation. In fact it
 

has been postulated that the principal limiting factor to the size of
 

tropical farms is the number of weedings during the period following 

planting. One of the greatest limitations to the introduction and
 

acceptance'of multiple cropping throughout the world could be weeds and
 

the problems associated with controlling them.
 

Weeds are probably a greater problem in a sole crop or in simple
 

crop associations than in the multicrop multistoried associations that
 

occur in many parts of the tropics. The complete cover provided by a
 

mixture of crops not only helps in protecting the soil but may reduce
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the need for weeding by competing ith weeds. 

In recently cleared fields or newly cropped 
aieas broadleaved weeds 

are the,major problem but in fields that have been cropped 
several ,years
 

which ate said to be more difficult to control-- provide the
 grasses --

if more crops are grown in sequence per year,principal competition. 


the tendency for grass weeds to 'be-more prevalent 
in older crop areas
 

could well be accelerated.
 
The majority of the weeding ,in the developing countrie-i*is barried 

out ,by hand or with simple hand tools. 
,, 

These methods are generally
 

effective means of weed control but they 
are tedious, time consuming
 

Labour is expensive and at times in short
 and require much labour. 


supply either because it cannot meet the 
high requirement at a given
 

time or because it is permanently 
inadequate.
 

For large scale farmers herbicides may 
offer the most practical,
 

effective and economical means of reducing weed 
competieion, crop losses
 

For smaller scale farms the problem remains 
much
 

and production costs. 


The cropping pattern thaz the small-scale 
farmer uses
 

more difficult. 


In addition,
 
does not lend itself to the introduction of 

herbicides. 


-, 

for economic and educational reasons herbicides 
cannot be exploited 


nearly so readily on small-scale farms.
 

Repeated use of the same herbicides over 
a'period 'of years leads to
 

This can be prevented by rotating crops,
 a build up of tolerant weeds. 


or, by removal of these tolerant weeds by other xeed' 
rotating herbicides 

control methods when they appear.
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Despite the great,potential,of,herbicides,weed-contiol 'in cropping 

systems .in the tropics will,not'depend,on them alone-but will probbbly 

Sbp,, based-on a.combination ofall ,available'meahs /of..eed control 

cultural,,mechanical,,chemical,andt biological,.:
 

Objectives:
 

To provide a weed manageaent package for 	the major cropping patterns 

used by rice farmers, startin, with the patterns presently used at the
 

outreach test sites.
 

Summary of accomplishments:
 

Inmall cases an integrated approach is being used combining tillage',
 

crop sequence, time of planting,,competitiveness,of~the 'variety,plant
 

spacing and in many cases, chemical. 
It,'has ,been.found that in intensive 

sequences the ueed problem itself is'really,determined by past weed 

management practices., Our management techniques involve manipulation 

of weeds across the entire cropping pattern.
 

,Along,,these.,lines,,. recent 'trials/at' IRRI have indicated that: 

l. a., The useof herbicides'to control annualr-weeds in,
 

transplanted rice has-created ideal ,'conditions for
 

Scirpus maritimus -- a'difficultito 'control perennial
 

.sedge ---'tomultiply'rapldly.'l
 

b. 	 -Rotating' an upland crop:'(corn/peanut ,intercrop);,with 
Stransplanted -rice,::reduced. greatly the smount,of 

S. maritimus, compared with herbicides.
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2.,,,Vor long term control'of,the7 more difficultand'persistent
 

weed species .alow rate 'of,herbicide followedbby ightweeding
 

and,relatively,high'plan & densities°,is!prbferable •over'other
 

treatments designed.to,give,a,commercially"practicat,level-*of
 

weed 	control.
 

3. 	A greater increase in wned density occurs in the later stages
 

of growth of short-statured crops (rice and legumes) than with
 

tall-statured crops (corn and sorghum). Shading by the tall
 

crops did not alter the species of weeds present.
 

4. 	In upland rice, combinations of dense'stands or .leafyVarieties,
 

low rates of herbicide and limited mechanical tillage gave good
 

xeed control and greatly reduced troublesome weeds such'as
 

Cyperusrotundus. At low chemical rates, the predominant wzed 

*Ini the,-second season was Dipitaria, san-uinalis'" a compratively 

easy,,to, control weed --;'which affects crop'yield,less-than
 

C. rotundus.
 

,5. 	,A lack of vigor',and decrease in total growth'f-ocurs with certain
 

,,photo-period,responsive mungbean,varieties when planted between
 

;:Novemberand January.-,%Theresult of1,,this lack of vigor and
 

!failure,-to achieve complete ground cover .leads to aggravation 

of an already,'slifficultiwedd,,control problem. 

;1 The, response -,of.rice,,to nitrogen fertilizer application 'is' 

,markedly.influenced by the,adequacy,of'weed control. 



-33 -


Future plans: 

1. To examine existing and proposed cropping patterns in the out

reach sites to determine weed problems and Ouggest possible means
 

of jalleviatino them.. To suggestpossible cropping patterns that
 

may be superior on the basis of weed control to those in
 

existence or those proposed.
 

2, To screen various crops and varieties for their competitive
 

ability against weeds.
 

3. To determine optimum planting densities, row spacings, etc.
 

for greatest competition against weeds.'
 

4. To examine various land preparation techniques during the dry 

season and between crops in 'the wet season in an attempt to 

reduce time spent on these operations and postplanting weed 

control without loss'in yield or increase in the time spent 

on some other field operations (e.g. planting). 

5. To determine whether intercropping and mixed cropping are
 

advantageous with respect to weed control.
 

6. 	To determine the effect of time of planting "fllowing.the
 

start of 'the wet season~on'subsequent weed-growth and weed
 

*control.
 

.
'7'-	To examine in association with the entomologist the effect of 

weeds growing in association with the 'crop ahnd*the, removal 

of therve weeds on insects and diseases. 

8. To try to determine why weeds are sopmetimes worse in type and
 

intensity in scientific trials in farmers' fieldsthan those in
 



9. To examine the effect of cropping patterns and"aigor mic'practicei 

on weed populations in an endeavour to prevenIt the build up of
 

undesirable weed species or if these species have built up to 

intolerable iewdls to*try to"learn by manipulhting ct6ppini 

sequences and weed control practices how to reduce them to 

acceptable levels or to replace them with easier to control 

weeds. 

10.' To determine optimum economic levels of weed control in various 

crops and cropping systems by comparing available weed control 

techniques -- alone and in combination. 

HERBICIDE SCREENING IN UPLAND CROPS/ 

Obectives:
 

To endeavor to find a herbicide that will kill the majority of weeds 

in crops that are most suited for adoption into multiple cropping prggrams' 

in Asia without causing crop damage. 

Justification:
 

In'general, weed control practices presently used,,in the developing
 

countries are slow and arduous. Quite often weeding;:is :4elayed until
 

planting is finished due to insufficilentllabor beingavailable to carry
 

'out both operations. By'the time weeding-.is.,started-,crop yield reductions
 

have already occurred.
 

-/ Project Leader Si .,De Datta, Agronomist and .Moody, 

http:weeding-.is
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The answer to these problems may be in the use of herbicides which'
 

can be more selective and thorough in their action than mechanical methods
 

of control and require much less time in their application.
 

Some people have expressed the concern that herbicides are too cost

ly to be used by the majority of farmers in the tropics. Hoirever, in
 

many parts of the world, increasing labor costs and the unavailability
 

of labor at critical times are rapidly causing the use of herbicides to
 

become more economical than hadd labor. However, there are problems 

associated with the introduction of herbicides into the small scale
 

farmers operations. 

S' Farmers in ?developing-,countries typically grow sevdal crops each 

of uhich'-may require/a"different 'herbicide.,"The possibility of ,istaken 

usage, with serious crop-damage resulting'bbviouslyarises, It would be
 

ideal if there was one herbicide that would be safe for use in all the
 

crops grown in a given locality.
 

". In:mahy areas'2in 'order to'educe weed control "problems and to
 

mximize land usage lupland rice 'is"often 'grown in'association' 'with"bther 
crois .pT':Herbicide's must tharefore -be evalbated' for their pssible effects
 

-on-'crop growni- ixV associati6n ith or in-'sequlenc 'folwigj'u" and'rice. 
-,A y herbicid'e that is safe ifin, ..e ' u " ' o likey'severae 'urlte crops s als likely 

to be ineffective against several ' e'ed species." These tblerhnt :weeds can 

be controlld 'easiib'6' other weed' contr'ol 'ethods roviide'd that the 

he6bicide 'quantitatively 7controls the major',e6d"specie's pki-e" ,_" 



Results obtained:
 

In 1975, two herbicides -- butachlor and butralin -- applied pre-. 

emergence at 2 kg a.i./ha controlled the majority of weeds in upland 

rice, corn, sorghum, peanut and mung bean without causing crop damage. 

Weeds wt controlled by these herbicides were Cyperus rotundus, Connnelina 

diffusa, C. benghalensis and Aaeratum conyzoides. A new coded compound 

-SON 0358 looked promising for weed control in rice and several other
 

upland crops.
 

Planned research:
 

,"Tocontinue,,to ,searchfor one :or,-moge,herbicides that will control 

a wide spectrum of. weeds in,all the crops growninassociationwith,rice 

or,. in ,a sjven area,,without causing crop.damage., 

SOILS RESEARCH 

T,, A .senior,.scientist ,wyll be, added i n , 1976, toadd strength to present 

work in this area. .Classification of. tillage characteristics ,of-he 

,!major paddy soils at different moisture levels willgixe an approximation 

,,for,the probabilitiesf,or.successful,tillage,over,time,,at.givenlocations. 

The methods forconversion,£rom puddled to upland</conditions ,willcontinue
 

tolbe studied for, a range, of soil types., 

Fertility,studies,.rill concentrate on efficiency of use of,
 

fertilizers in different prop-patterns. The total amounts required, 

differ markedly with both crop pattern and how and when it is applied. 

Ihen lowland paddy is rotated with upland crops this consideration



, Results-from: these:-trials will then be" incorporated 

into sona. -recomnendations for, the' patterhs. it 

cobes d'tic11'al

ECON01ICS OF RICE-BASED CROPPIIG SYSTEi4S-

Justifiction and objectives:
 

Economic research is undertalen to assist in the intial design of
 

more productive rice-based cropping patterns, and once their biological
 

feasibtity has been shown, to evaluate their acceptability to farmers
 

and their potential impact on food production.
 

At 	the design stage, the effort is two-fold:
 

1. Locating economic phenomena in existing cropping systems which
 

are related to multiple cropping and which can be technically'
 

improved, extended to other locations, or otherise exploited;
 

and
 

2,. 	 From study of the levels of farmers' resources and their present
 

utilization, recommending areas of biological research that are
 

most likely to increase the productivity of farms through
 

multiple cropping. -' - ' 

Farmer acceptance of a-new multiple-cropping technology is clearly 

necessary before it'can resultin indreased foodproduction. Therefore

tessof ''cceptability are conducted by assessing the farm level economics 

of 	 thetecnology -- mpainly its'profitaibility!. Al'sb' in order to arrange

priorities for research-and extension'of multiple cropping"'technology-,,
 

11- Project Leader - E.o C. Price, Associate Agricultural Economist
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',zrtevaluation is also conducted of the size of thepotential increment in
 

food production, the locations where the technology is app.icable, ,and
 

who are the likely beneficiaries of the new technology.
 

Summary of accomplishments:
 

Much of the effort since a program in cropping 'systemseconomics 

was begun at IRRI, has been toward the development'and testing of a
 

methodology, and formation and training of a research staff.- But
 

significant advances into the design and evaluation of multiple cropping
 

technology have also been made-


Field work was begun in 1973 in Batangas, Phil ppins, in 1975
'and 


it was extended to several barrios in Iloilo and Pangasinan Provinces.
 

A similar methodology as that which has been used at these locations,
 

also intended for the design and evaluation of multiple cropping tech

nology, has been adopted for research at two sites in Indonesia and at
 

two sites in Thailand with IRRI collaboration.
 

. Banta, G.L 1972. Economic evaluation of multiple cropping systems.
 
IRRI Saturday Seminar series.
 

. Banta, G.R. 1973. Procedures and tools of economic evaluation of
 
multiple cropping. Paper presented at the 1st Multiple
 
Cropping Workshop, Indonesia, Sept. 18-20, 1973.
 

Banta, G.R. 1974. A philosophy of surveying cropping systems.,IRRI
 
,--Antonio, E.V. and G.R. Banta. 1974. Multiple cropping in
a
 

Batangas barrio. IRRI Saturday seminar series.
 
Banta, G,.R. 1974. Preliminary findings on resources characteristics
 

and their utilization on corn farms in the Philippines. IRRI
 
FrioiA.L.and G.R. Banta. 1974. Socio-economic factors associated
 

with systems in selected Batangas barrios. IRRI Saturday
 
seminar series.
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'Design'of more'productive:cropp'ing patterns: .,
 

The desigriot more productive 'cropping patterns 'is mainly in the
 

',hands'4'biological scientists. ',For +'its'partg- the economics 
 research 

intothe design of cropping patterns is based onitwo postulates:
 

1. The principles according to which farmers'themselves have
 

.'designed cropping patterns, if discovered, can 'be a.'-guide to
 

a'more productive technology, and
 

2. 	New cropping patterns which utilize farm resources more fully
 

than present patterns are likely'to'be more productive.
 

In either case, the necessary analysis must be based on a thorough
 

examination of existing farm resources and techhology.
 

Within seven research projects on the economics of cropoing systems,
 
the subprojects which mainly contribute to design of new patterns are:
 

1. 	Weekly land, labor, and cash utilization on farms in three,
 

Philippine locales
 

2. 	Cost and returns of farmers cropping patterns in three Philippine
 

localus
 

3. 	The role of 'crtical inputs in differentiating cropping systems
 

by locale
 

4. 	Trends and seasonal variation in prices of major food crops in,'
 

countries of Southeast Asia.
 
.4 pat4,4.ye rSome of the'research results obtained within the past year lead 

,la 

to the following diver'se and tentative ,conclunions regarding pattern 

design in three Philippine settings:
 

http:pat4,4.ye
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1. The management capacity of farmers, is +a stronger determinant 

,.,.of cropping intensity than labor availability or size of farm 

2. 	Csh inputs are highly complementary with the !aborinput- such 

that certain kinds of cash intensive technology is likely to be 

labor-absorbing.

,3. I-later control is -amajor component of-the technology of rainfed
 

farming; variability of,rainfall is a strong <determinant of the
 

level of investment in bunds and, drainage, and conseqqantly of the
 

costa and feasibility of multiple cropping.
 

Pattern evaluation: 

There have been several approaches to the evaluation of new cropping
 

patterns and they are Indicated by the subprojects listed below which con

tribute mainly to this objective.
 

i. 	 Coit and 'returns of experimental cropping patterns. 

2. 	Role of critical inputs in determining the adoption of new
 

cropping systems. 

3. Systems analysis and simulation of rice-based cropping patterns 

at the farm level. 

4. 	 Macro analysis of cropping systems in agroclimatic zones of 

Southeast Asia. 

Under the first subproject, the straight-forward analysis of the 

profitabilt lyof new cropping patterns is conducted. This presently is 

thk most frequently used approach but increasingly a simulation model, 

which incorporates a cost and returns routine, will be used. 
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Cost and returns analysis of agronomic trials in Batangas barrios
 

-in 1974-1975 supported reconmmendations to a Philipine government agency
 

for applied research trials for the 1975-76 crop years. These trials
 

and their evaliation will also likely result in the development of a
 

Philippine program to encourage farmers to produce sorghum after rice
 

in Batangas.
 

The last subprojectV macro analysis of cropping systems byagro

climatic zone is an attempt to analytically extend the results from
 

research at the.Philippines outreach sites,and from collaborating sites
 

in other countries, -to zones where work is not,conducted but thereserces
 

,and economic characteristics of,which are know.
 

Futute Iplans:
 

The program'for economic analysis of cropping systems at IRIl is
 

expected to increasingly focus on cross-national applicability of
 

research results, based on a mapping of agroclimatic and economic
 

variables, and to increasingly collaborate with researchers elsewhere.
 

The latter will be facilitated by a program for short-term training at 

IRRI in the economic analysis of cropping systems, and the standardization
 

of survey forms and data formats among cropping systems researchers.
 

CONTINUING DEVEWPIENT OF PRODUCTION TECHNOLOGY 

The problem research areas of varietal testing, soil fertility,
 

weed management, insect management, and socio-economic evaluation within 

the context of adapted crop patterns will continue through 1980, even
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after national programs have assumed most of the responsibility for crop
 

pattern studies. This, combined with concentration on functional models
 

contributing to the ability to extrapolate over climatic zones will then
 

be the major research contribution.
 

APPLIED RESEARCH AND PRODUCTION PROGRAMS 

Justification:
 

The transfer of knowledge from the basic researcher to the farmer 

has been a major constraint to increasing the welfare of the farm popu

lation from the beginning of the modern ear. Our concept of applied 

research is to receive information from research institutions, to assemble 

and test it in farmer's fields and to develop a package of inputs which 

will reduce risk, and increase the farmer's income. Finally, to help 

develop a national program in which the package of technology can be 

used by all who want it. This is ftmajor challenge and justification 

for this portion of the program in the training and applied research
 

department.
 

Objectives:
 

1. To increase the well-being of the Asian farmer by: 

a. Providing the technology that will increase yields in
 

rice and upland crops in his farm.
 

b. Helping to determine production constraints and eliminating
 

them. 

I/Project Leader - L. D.Haws, Senior Scientist
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c., stablishing,,through provincal and national agenciesi 

production programs. 

SummarX of accomplishments

'Sweit"Corn project 

With the 'wonderful )ear-round cliriate in the Philipoines, one, can 

plant ..almost any plant 'anytime of the year and it will grow. Generally,
 

int'Luzon, Mindanao and Iloilo' there is sufficient ground water to start 

crops in April before the start of the rainy season.' ,The supplyof watex 

is also sufficient toprevent loss from drought that may.occur during the 

rainy period or to finish upland crops that may be planted afLer -the -last
 

rice crop has,been harvested.
 

A major constraint on upland crops, however,is ,asuitable-stable 

market. Soybeans, corn and sorghum are all imported into the Philipp.ne3 

but they can all be grown in abundance here. With this in mind, a pro

je c t, was started with sweet corn to see if a market could be ,developed 
for this product; Conmdsshry officers werecontactedat,the Air Force 

Base at,Clark Field and the Submarine Base at Subic Bay. They bavea,
 

combined popuhtion of about,50,000 people. They 'also havewthel'possibi

lities of purchasing,food for many thousand more., They-were immediately
 

interested In purchasing the corn or 
,any other vegetable that could.bp
 

furnished in good quantity and,quality. 
The farmer-cooperatorin this
 

project was soon making l5,O00/ha .forsweet
corn.. Contacts-were.made 

with other food outlets, i.e. supermarkets and restaurants.,- The 14anager 

of A & W Rootbeer wanted to become an agent'and sell corn in the 

http:could.bp
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Greater I4anila'area 'iWere'ne baa'establisned-contacts le'was evident 

from this small experiment that mark b eideve d even if one 

'has tostart from a very low base and build ,It up. , 

A similar program has been started for sorghum and it appears that 

there are many people trying,tobuy sorghum. Someone must work to bring 

together the producer and the buyer of the product. In my opinion,,this 

should become a very important part of the .applied research program., 

IRRI-ACA-DAR,Cooperative Project: 

,,The Department "of'Agrarian Reform (DAR)' lias approximately 477 compact 

'farms thioughout the: Philippine 'epjlic -that they are trying to 'deeslop 

-into economic agricultural units. 'These farmsbccup y about 300,000 

hectares of- land. The 'Agriulrial Credit'Administration (ACA)' is res

ponsible for making :loans tothese farmers of DAR to aid' in the develop

ent,of the farm lands. ' 

Working wirth the officials'of ACA-DAR in Urdaneta, a projectlias 

orgaiized in which IRI".'ould provide' technnical help for- direct-seeding 

rice' in two compact farms in Pangasinan. ,'This project was'etitled" 

"Supplemental,irrigation in producing direct-seeded rainfed rice,". "The
 

objective of the projectwas to'use the ground water available at hese
 

farimbto start'a rainfed crop of'rice'at~th'ec6rrect"time or at the
 
onset of the rains (April 15). Thls groud water could also be 'sed
 

in',case of a dry period during 'the rainy season and save a crop'and 

,thus:reduce the risk ,of crop failuri'due to drought:' 
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The project was started later in the season than desired but'about 

!400 hectares, of, rice were brought into the p oject. Funding was late and 

,as a~resultmost of the pumps were, not,.installed on time. However, even 

without ,the pumps, many good harvests of IR1561 were obtained. The 

,farmers are .in the midst ,of harvesting their crops at this time and 

results (yields) will be 'available for the review In December. This
 

project will continue for the next year with upland crops now being,
 

planted for a second crop and the rice crop being planted next year 

(April ,15). Pumps. are now with the farmers for use next year. If this 

technology can be demonstrated successfully in Pangasinan, the results
 

can 	be introduced into the 477 oompact farms of DAR with immediate 

benefits to these neir land holders. 

,,IRIPCARCropping Systems Project 

This is a joint project between IRRI ard, the, Philippine Council for 

Agricultural Research (PCAR). This .project:involves 32 provinces in the
 

Philippine Republic. The project has two main objectives:
 

1. 	 To evaluate the potential of producing a second crop of rice 

or various upland crops, following the direct-seeded rice crop 

in 	 rainfed (bnnded) riceareas.. 
2. 	 To evaluate.th.econoics, of the two- and three-crop system 

as compared to the traditional method of rice and upland crops. 

The harvests from the first crop of rice are b6ing" evaluated/at 

this time and results will b available ot"the Dceimber'meeethg. 
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The upland crops have 'been planted in'10 'locations inI northern Luzon 

on Light soils. Additional upland crops"'Wiil -beplanted on'lieaiy soiIs 

after the second rice crop isharvested This projet i.d.demonstrate 

the possibility for,;getting two crops of rice and 'at least oneplaihd' 

crop on heavy soils and one rice crop and two uplid'crops 'orlightisoils. 

Both these projects have: been instiitionaiiied fso' that the'results 

obtained from'the applied research plots can be moved directly into'a
 

" 
or national program to increase production,i'and' thus theprovincial 

farmer s income. As a'result '-fthis work, 'the farmer's standard of,
 

living %ill be considerably-increased.
 

Production programs
 

IRRI scientists are now serving on the national management committees 

guiding production programs in the Philippines. The first such program 

is now underway'and wll'target around'50;000hectares in several pro

vinces to come under multiple cropping fromnthe present -single'crop"'in 

1976. An, Ido'nesin 'program is ikely, 'based on test site resultisn 

1977. T&_network ordiiolr, as' his' organizing i61e" h'ases- down in 

1976', 1977, will 'spe'nd more bf hi tird6" wiithisu'ch'prbrams' while 

Dr. Haws will concentrate his' attention on'co6rdinatihg, the technical 

support and working' as a memiber of 'the production management committees. 

Future plans: 

There arethree main areas where work will be concentrated over, the 

next five years. 
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1. 	 Adapting research results to national needs. This will remain 

a major effort in our applied research program. The work will 

involve an economic analysis for production costs and returns 

of eight upland crops, i.e. Peanut, Corn, Mung, Compea, Sweet 

potato, Irish potato, Sorghum, Soybeans planted after rice. 

2. Market evaluation. In cooperation with appropriate national
 

scientists, efforts will be made to locate and establish markets,
 

local and international, for the upland crops mrntioned above.
 

3. National production programs. Enough information has been 

gained in the Philippines and elsewhere so that we are 

conf'uent we can teach the techniques of organizing production 

programs with rice and some upland crops. This work will be 

carried out in countries where our outreach programs are
 

established. iewill serve on national management committees
 

to help organize these programs. 

VRC:rtv 
2/9/76 


