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IRRI CROPPING SYSTEMS PROGRAN

Crop improvement eftorts directed toward the Asinn rice farmer

-
’ 4.:.

hnve as thoir gonl an increase in farm productivity snd efficiency vith
a resulting increused income to the farm family. » - e
IRRI's efforts have thus been directed tovard.two major areas:
1. ‘ Better rice varieties and the production of technology to
H effectively use themn;
'25 Developmcnt of a cropping systems techaology to increase
. cropping intensity on Asia's rice farms, nnking more efficient

use of nveilab e farm resources.

This second aspect is the focus of the cropping systeﬁs orogrnm.

OVERALL OBJECTIVES:
The objectives of IBRRI's cropping systems programare:.
1. To develop research methodology in cropping systems and to
extend that methodology to cooperating programs;-. .. : -~
2. To cevelop and assemble specific multiple cropping technology
‘for ‘our target agroclimatic zones. .
3. 'To feed back information on needed basic. and developmental
research to the concerned agencies., = ... ..
4. Io encourage snd assist nationel production proggams in our
ntcrget_asroclimntic zones in schieyinskincreeseq farm

.productivity through increased cropping intensity., .
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The“IRﬁI 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

T

both in terma of program development and specific technology. ‘

THE . POTENTIAL FOR INCREASE OF CROPPING INTIENSITY .

K3

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. 0f that

AT N ¢

portiOn vhich is irrigated (19 percent in Southeast Asia), only a small

¥

‘;"f"‘r e TR $
fraction receives year-round uater. In these latter ereas continuous

Rl N (V4 1t

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

| é;rtially’irrigated areas produee oneﬂor et nost tvo crOpe otxrice a
year, depending on the duration of water availability.. In.a very few
such areas the main crop of‘riceawill be followed by an upland crop of
shortlduration vhich makes use:of a;limited water .supply insufficient
for a secondncrOp:of;rice.~u1n~reinfed‘ereas (which produce 70 percent

.PoffAsia'thotalsrice)Jonlysakeingle crop, of rice is.grown. In more and
more of these rainfed areasrfarmers are-beginning. to. follow rice with
otherucrOps to-better utilize, their available growing season.:. |

Data from Burma illustrate the prevalence. and variety of multiple

. cropping: patterns.. " - . Cow e
AT Area planted

. Cropping patterni- {1000 ha)
Rice-rice: . .:~ -« ~Rainfed .o bh
Rice-peanut . L l78
Rice-chickpea : R ~ 133

‘Rice-black mung bean o . 58 "



Area planted

l

'Cropping pattern (1000 ha)’ e
Rice-other pulses Rainfed &4
'ﬁeeeee-rice “ 4 " - 133
Jute-rice o oo - 89
Jute-rice-peanut " ’ 13’
Cotton-rice " " 80
Non-rice double cropping':' " " 267
Non-rice mixed cropping " 58
Total cropped area 1n Burma o 9330'

Ihus about 13 percent of the a;ea ie double crOpped including
the irrigated areas. . e _

Other counttiea have a someuhat higher cropping index (Dalrymple,
_1971) -/.,A close look at areas where cropping intensity is high will
1qd1ce;e that.;hey ueua}ly‘have physical ;esoerees';yptcnl.og lerge
_gqrtienq of Agia. One can gven find, 1n4¥94°99°i§f°r instance, areas
of low faihfaLL having an extremely high crepp}ng_ih:eheity, Here
'pppplegiqn_preeeqre on the land has forced fargerevihtq efficient
uciltzation of their physicnl resources. A

., Initial estimates of the portions of Asia £e111n3 into défferent

rgeﬁeﬁel; categories show that a major portion of the land area can

support two crops a year as seen by the following:

l'/Dnlrymple D.G. 1971. Survey of multiple cropping in less
doveloped 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 thg)_l’}l":!.]‘.:lppines that
fall under 5 major rainfall categories. ' )

Rainfall category Bangladesh Indonesia g Plﬁﬁffpineé
1 less than 3 wvet* months 25 12
II "3 - 4 vet :::nont:hs o 23 40 , 28
UL 5 - 6 wet ;noncha" . R .30, A7
IV 7 - 8 vet months . 5 5 .21
'V more than 8 vwet month:s i -2
K

200 mm or more per month
Research data combined with farmer experience’ in the more

ift‘itéx:xs':l.\‘reiy cropped areas indicate that with :tﬁi'é;‘i’iéc'moh‘i:ﬂs., rice
ahd & ‘shoi".;t‘ duration upland’ crop can usually bé grown. With 5 or'more
wét months, two crops of rice are poséible”if the first f's direct- |
secded’ u‘s:'l.ng'. an.'early‘-'tim;tui:iﬁg variotY, 'Tive months of rain can support
a i‘hﬁég of upland crops'following rice,’ dep‘é"nding’or{z b&il‘tyi)é’;f '

" ‘It 1s’evident that there is great scope for’ increasing éropping
intensity in the rainfed and partially irrigated rice farms fh‘lfsﬁt‘.

“'The crops that are most suited to the’ large portiscn of these

‘ardas and f£oi which markets sre most readily availabie'are, in"addition

to rice:
The legumes 1. mung bean
, 2. soybean
, 3, coupea

e peanut’’
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-icoarse grain®

: 5.7 corn'v
e . 6. sorghum
ﬂjnggt?SSOpg_! ke 7. sweet potato

8. “cassava

“5in’§6ttiqna of the region sesame, chickpea, wheat;" jute,:or:
cotton arc major crOpa”with'rice.‘ |

"It is estimated that the ‘above list includes' roughly 90 percent"
of ‘the area’ preseatly double-cropped with rice, with vegétable making’
“up most of the rest. The first 6 crops probably cover 75 percét’ of
the area as a vhole, and in the warmer humid regions they are ‘almost’ ‘!
exclusively used. The first 8 crops are being uséd in IRRI's core

program, vhile some of our' cooperators use one or more of ‘the others:’
IRRI PROGRAM ORIENTATION

" The relative attention given to different aspects of the cropping
systems’ program changes over time as objectives are accomplished and as

cooperating national programs become functional.
AGROCLIMATIC ZONE DESCRIPTION-

“Cropping patterns and crop intensity are highly ‘érivironment-
specific, Key factors determining their make up are: amount and §9?a§$93
'*gf,§§§§g;AVQilability,’soil type (determining fertility, drainagé:ﬁﬁa"
tillage characteriscics), farm §1z6 and labor density, and markets.,

It is essential, both for purposes .of locatins-test sites as well as

lll’rd,‘)m:t:_Iaeadm: - R. R, Harwood, agronomist.,
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-for extrapolation of test rg’.su],t:s across areas, that, the critical
parameters be suitabliy desci'il;e'd:’. Work to date has concentrated on
delineating rainfall zones having given ci'op notential. During ‘1976
and 1977 the rainfall and soil classifications will be laxgely. finishéd
for Southeast Asia. Present cropping systems work is now being con-.
ducted in specific zong{;p‘cinssified’by wcter .availabilitysgnd séil type.
Wg'“fmd.i:hat:.thelge two parameters g:l\(g the gml_a‘}‘le.st:gepgrgpal}icgl‘gt;egﬁ
of clagsification, wh:lile‘ market availability and labor density give the
highest. .. |
.. The initial approximation.of soil and water classification vas.
dpnve,b}i«a“cpnaultapt; team in 1973, During 1974-75 the Bangladesh. ..
cllimlatolo'gical survey was completed. K The climatological definition
of the Philippines and of Java will be completed ‘in 1975. We have,
4in. 1975, 9. man-yx'o:;t}?s of  a climatologist' 8 Jtime, «' In 1976 a. sgr'n‘:klor
;s_pigqg:is;:will,‘be added for 6 ;ﬁontl}s and, a, joint program gra‘rg:!.etd‘ 99@:’;‘,4
with Reading University with,0DA support.  During 1976 also,a full man-

yéaz; of senior scientist time will be devoted to soil classification.

P— foos - RS R N e
od vt

The classification of socio-economic parameters will follow:

.+A time profile of this total classification effort is as follows:

" AmgimE : _
- of work o \ .. deroclimatic zone
' o ) ' description”
' !)‘ Ly R e 4
‘ e 1
4 o 'M ] ', CTHES
970, .74 15 76 77 8 79 .


http:Theinitialapproximation.of
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DEVBIDPHENT OF CROPPING SYSTEMS RESEARCH IETHODOIDGY

The deve10pment of environment-specific cropping patterns anovqhe
various ;aspects of. their management requires an approach oriented toward
the entire pattern rather than{tonard_ind;yidual‘crOps 93'5911°V93, )

Systems approach e Crop oriented approach

by discipline o Crop A " Crop 3 Crop C

Crop sequence

Fertility

Veed managementx

J:

Insect management

L ' ) N

Economics

The entire ggogramrincegratcc”;esearch in both d;ncctions, and is\ '
_alwzys pattern-oriented. N R
vy o While components of aycroppingysysteno}moy be“rcocngched in tne
controlled environment of experiment scntionsyq;:cven ;n‘the semi;
:conqgo}lcd env;gonncnfxof reccarch-n§naged trials ;n farmers' fields,
‘the entirc system can be evaluated only under farner‘mnnagement. We
havc thus deveIOped the concept of “farmer-participnnt" research
where the fatmer becomes amember of the research team. His particular
contributions to the. team are his skill in managing his own resources,
and his keen senge of judgement in evaluating hﬁiﬁhble'ﬁechnolog&‘in his |

L a A

own’ environment.

boome

" These reéenrch techniques have been worked out and are being

'IAQ
[ARTI AN

extended to cooperating programs in the region.’
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CROPPING SYSTELS NETWORK"I ‘

““Justification: -

K : . ;),_" N ! VA ook [y . ,?,..' oL e s, . ."«*1» e T ey
The key e¢lement in the IRRI network program is’ the establishmént

of a network of experimental sites in major rice growing ‘areas in Asia

' :!.n;‘ collaboration with national programs. The test sites’are’ carefully

PR

' selected to represent the major areas of responsibility for our colla~

borating national programs and the agroclimatic zones of the rice grow-
. S -

- emhs

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

Yoeoe - s B AV N -

groving counf:fy.
The objectives of this net:work are several fold-

'1. To provide a mechanism for joint program planning and review
"""’f‘bé:wefe:{‘ the wajor’ fidtioral programs of the tegion &nd IRRI.
2. To provide a series of data points on the Asian agroclimatic
1”'g\i:id‘5for' determining the ctopping system potential in major
zones of the région.’

3.' ' To enable IRRI to’ eatend ‘televant methodology ‘and ‘technology
"' into national prc;grams.

W Ls!

4. To provide a mechanism for' long-term upgrading of national

" 'efforts.

o Summarx of accmlishments: e

' Seven experimental sites are Operational in 1975, These are:

-
3 SN 1 n; e M

1. Ot:on and Tigbawan, Iloilo, Philippinea - rainfed and part:lally

vl fel i
irrigated rice;

4

1
-/ Project Leader < V. R. Carafigal, Network Coordinator and
AR ‘ .~ R. R. Harwood, Agronomist

'



-9
B 2'i“"’1*1anaoag, Pangasinan, Philippinea -;rainfed andzpartially irri- | '
’gated rice;
3. ‘Tanavan, Batangas, Philippines = .upland rice;:
4. Indramayu, West' Java, Indonesia - partiallyuirrigaredgrice
area;
“-5, "Central Lumpaﬁg;‘lndonesia - upland rice; rainfed and;oarciallyy
irrigated rice; ,
‘6% «Joydeput,’ Bangladesh'<: rainfed and partially irrigated rice,

""" 'We-have 'identifiéd this year four sites in Thailand (all .rainfed
and partially rice areas), three sites in Sri: Lanka (rainfed andfpartially
irrigated rice 'araas) and one site" in Malaysia. .Next year: additional
sites will be identified' in. India)" South’ Korea, Burma,;andzNepal.egByw~
1977, we expect to have a network of 20~experimental*sihes;collaboratively

workipg with IRRI in the region. '

) Collaborative planning:

A working group vas created to help IRRI develop general plans for
L'1, T 1."! ':’ s
collaborative research in the network review research results, evaluate,
oy . N ,51'4‘~ ','4 I a
and vhere appropriate, modify the research program and deve10p annual

R s ey o

‘work plans, The uorking group is composed of progzam leaders from

! "l

collaborating countries, the IRRI program leader and network coordhator,
s ot IR "t

and tvo sclentists invited from outside the network. The prcsent

:.1;1

members are the following*

Y}.

1. Richard R, Harwood -~ IRRI

St

(S

2. Damkhdong Chandrapaaaya - Dept. of A’g"rioulrure,l.'l'hailaad'~

RS
~



.53’}§£ybniosdado Carandang g‘;nuﬂﬁginniv,,of;theJPhilipp}pgs at Los.Bafios
' 4. Walter Fernando ° - Depté of Agriculture, Sri banka ‘
’wfbﬁ. Virgilio R. Carafigal ., =, IRRL ... . ..

11640 AJLE Singh Sidhu. . . =i ;MARDI; ;Malaysia .

© . 7. Sjarifuddin , -:.CRIA, Indonesia

rﬁan.\rZahidulAHoque=u ;n,‘;,v‘ -3 Bangladesh Rice Research lnstitute
9 B. Krantz - IcRisAT, India.; ...

4104 DavefNorman o e ?;Wq?x:Ahmadu;Bellodvnivgrsity, Nigeria

il

+.7:The groupﬁfirs.:met after the. cropping -systems vorkshop:at IRRI

d*will"meet'again,ianndonesia on:November 3.to.8, 1975. Ve plan to
et‘in,countries vhare the collaborstive work is underway.to give.the,
mbers'anjopportunity:to'seeaeachhother}s;uprk,and,alsoatodvisit the

tional' cropping: systems: research nrogram. e SRR

Periodical workshops and seminars are a pprt of this program. .

Recommended procedure in each site: The cropping systems methodo-

r N :

- lu,,
BY developed at IRRI was further refined in the recent cropping systems

#r 1 "n." Gt

*kshop at IRRI (Mhrch 17-21 1975). The vorking group recommended a

ree-phase approach including the definitiOn, design, and testing 6£
: ; SR N . , L
stems technology based on farmcns involvement. ' a ’
IR
Experiments will be done in farmers fields with farmers involved :

HEA )

conducting the experiments. Some trials uill be cOmpletely managed

reselrch workers but all the erOpping pattern trials vill be managed

farmers with assistance from the research workers. The major R

2

BT

search work in each site 1is as follows:.

-
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- le Study'exiseingsconditions;

) 2.‘fDeve10pment of improved crOpping pncterna,~:

- 3. Fertilizer, weed control, insect control experiments which
‘ate.snperimposed,in most cases on thehq:oppipgwpaqterny“
experimentsy

A.a‘verietaljeveiuation of food crops (rice, corn, sorghum,

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

+t '5,. Soclo-economic suxveys . and analysis.
‘The studies mentioned: above are being conducted .in, the three Philippine
‘optreach sites, The details of these. studies will be. disucssed by, the

scientists concerned in-their presencations. ,In‘Indonesie,,qhe,work*

“started in Atgust, 1975 and a survey of existing conditions inthe two

PR

sites-is finished. Plantings started.in October, 1975. . ...
C pompositioniofuthe research team: The -team in each site shogl§
heve a'minimum of five professional staff,eomposegAofgaﬁcoordine;og,i
two agronomists, an economist, and a c1:0p_p(r:ot:ec}:tion_‘spe‘c:i.ali.st;‘,pll'.u:s;,LY
‘field?essietants;  The' numbex will~§afy.from-site to site‘depending on
thefnolume~of'wofk. The team will live in the project area. in. orderwto
:tnsure efficient implementation of the researchiprojects.r The, extension
worker eqveringnthe‘seleeted.villages,(althoughinot~e,reguia;?nem9e:iof'
’;the;feanﬁxshouid-be;involved in the baseline su?yex ?né,inhﬁ91$9§?9?>°f
'ffarﬁet}coooeratorsa He. should be informed. of'the‘research develobments
in:the ptojeet.‘ Likewise, the extension chiefs at, the, provincial level

Jishould be involved in selecting thezexperimental sites and(beéinformed
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of the progress of the’ research. This way’ research findings can easily

I3

beifed to tneir ongoing production programs.
D

‘N “’Tie-up ‘With national research' systems.‘ The collaborative research
1s coeoucced with national research programs. In ‘some countries, the
collaborative research may be the beginning of a new cropping system
research'éfogram'ﬁhile‘in othérs ‘the program hopes to.strengtoéh and
inrensify'prescnt research ‘efforts. | |
In the Philippines, the :three sites are consrdered part .of the
‘ndtional research brogram;-’IRRI:staff'ere'dirccrly managing .the sites
in cooperation with the Bureau of Plant’Industry,-a'research agency~or
the'Department of Agriculture. 'ThevikRI progrsm leadér.is axmember‘of
' tHe'National Multiple Cropping Management Committee,,e coordinating
committee composed- of representacive - from dirﬁerent‘government‘agencies
involved ‘in multiple cropping not~on1yfofvr1ce-oased but also corn-based
syéééﬁs.'?IRRfﬁis also 1nvolvéd‘1n«the;applied research and production
progams-in’ the Philippines.
G . The two experimental-'sites in'Indonesia are partof rhe national
- reseaxch’ system. 'Tﬁe’project leader:is also the head: of. the.cropping
“s&stems'project‘1h‘the”centra1 Research Instittte:for Agriculture, the
‘institute implementing the ‘cropping systems research!program. With the
'collaborative projec£¥“reoearch“will“belihtensified.in cropping - systems
¥7ith" emphasis on rainfed and’partially irrigated rice:nreas... It.includes
" ¢raining of extension workers not only in the two research sites but also
A€ the IRRI station, and a mechanism’ for establishing applied research

in key locations similar to the two test sites,
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‘ Obviously,thc tie-up witn national programs will vary from country
[T . ,1 A 5 v
to country. It will depend on the existing research programs, the orga-

Flu v
s .y ‘ v ; A'i "‘ v

,nizational set-up of the coopera*ing agency, and the national. production

NI ~‘ i \{

programs. We will not set up an independent program but will nork with

(T ! —

existing organizations.

vy

Future plans:
" By 1977 approximately 20 sites'will be operational.: The IRRI

program inputs will then begin -to give- more attention to. support'ofy

forthcoming nationalproduction programs.

TRAININGEI

Justification.

The training element is critical to the strenghtening of national

o > P

program capability in cropping systems in basic and applied research ‘as

1

AR RS S |

well as in production efforts. Qeveral avenues are available lor this

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

s
Dt B o v Y o

in-service participation, and degree and post-doctoral fellowships.
R | - " [P T L ¢ ’{Lr’ Hh
The central aapect of this training is the formal training course
" . N ’ .rs

conducted by staff of the Rice Production Training and Applied Rescarch

1»] »~”~~ ) L B Ja ‘,,,, .- <3 ta e "'.‘:

Department. ,
,,{,’, ", '“l o, ‘E e ,,t.,& " LA 2v~z-r;({ Vg Ve Lty . ‘:_ ' r“\"f:
! Aimed at training research and production extension personnel for
7 AR .‘ H AR, o gy W ., ;', J":nx[

’pthe IRRI outreach program focusing on the development of strong national

%

programs.

leroject Leader - L. D. Haws, Senfor Scientist. *



The training component of the cropping systems program is designed

¥ +

to train personnel from cooperating countries in research and exténsion
Eechniques. The first two or three training programs are organizea,té"
train research people in research methodology. This includes estaﬁiisﬁ;
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 strpnggtfgine
ing programs can be started or strengthened in the art ofupropping;“gﬁ v

systems.

Objectives:

A course in cropping systems was first offered by Dr. Bradfield
inAi969 at IRRI, Since that time, 96 étudents;ﬁﬁvélbee; tféi;edcin the
technology of multiple cropping. The course was taught in éhéc‘debéffzu

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

to the Rice Production, Training and Research Department.
The first croppirng systems course in the RPTR was offered in

. ,
s e

January 1975, to 25 students from five cooperating countries. iﬁé
Abieétive of this course was to produce trainees who will be ableiggzﬁ
1. Know and perform cultural practices invoived in growiné thé:
various field crops commonly used in cropping systema.
2. Identify and solve production constraints of these crops
when grown alone or in combination with other crops.

3. Conduct scientifically designed, applied and adaptive reéeéréh

to solve problems in cropping systems in their respective areas.
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4.. Recognize and .apply the important priaciples of cogguni?ation

to extend information and, to train researchers, eﬁtﬁnsion‘workers
‘ . N A X .

. : and farmers in the new technology of crop production.

Summary of accomplishments:
The activities of the students were divided almost e&ﬁéily‘bath
day into préctical and appliedtworkﬁw&th'thermornings being devoted to
work in the fields and lectures presented in the afterpoon. “An expression
of involvement b& the étaff of both IRRI and ﬁPLB can ‘be shown bi the
fact that 84 resource speakers were involved in the course. All
lectures were recorded and catalogued for use by students who, because
pf language problems, were not able to understand in detdil the ‘lecture
‘material at'presehted orally. These tapes could be checked-out-to in-
dividual students at their convenience. Also, a two volumé syllabus
(about 1100 pages) of the lectures given was compiled. Eac@4§tgd§gt ,
received a copy of this sy}iabps;qqd a set of slides to:ard”tip;;;atis
workAwhen'he.retprneﬁ to his home country.. .
i» -The first cropping systems.course was held from January to June
, 1975. These dates have now been changed in an effort to haye4t§eutrafn-
‘ing course held during the time of year vhen the crops to be studied
are. grown Therefore, the cropping 8ystems couxrse vill be held from
October to. February following the rice production training course.,
Field experiments are also coaducted as a major part of the

PR . {}"

training course. ymhg‘studggts optlineﬁ/pnd,egtggljspeﬁargge;rch

‘experimqntskin,the.fie;d.’,Ahpgrtigl,rrgt,qﬁ‘tﬁgggngperimggts are

listed heré.
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1. The effect of N'rates on the yield of'aﬁeet~corn“intercfopped

At}

' 'with mungbean, peanut and sweet potato.
2. The effects of N-levels on the yield of field‘corn at various

" plant population.

,3.,,Various crop combinations based on corn,

.
2 e e Vo ' oy

4,  Comparison of different levels ot management on peanut

I YR
~production.
1“ LY P il
5. Intercropping corn with 2 mung varieties under four levels of
; weed management.

6. Corn insect control applied research trial.
7., .Herbicide screening,in corn, .
~ P oy, » N S VS P
.8+ . Effects of crops and crop combinations on some major insect

e gy

. pests‘incidence._ .

Lure glans'
. The Cropping Systems ‘Training Course as now offéred-at IRRI is

Jieved to be a very satisfactory beginning.’ Honéner;:a'maiimum‘of“only

N I ,
35 students can be accommodated éach’ year. With the need: for“many

&

ched péople in this area; the number that can bé“trained now'is com-

“
£oeye g i oy i - » . .
o 4 ¢ ¢ W ot ¥ [

et:ely unsatisfactory. ' b Ut et Ny
- e, LEPN o B . N R -
In order to influence many more people in’ the'area of crOpping~~w

«

;i.ems training, "tho main ‘efforts will'be madé in’ the coming years to-

LT

mtcome tﬁis eﬁortage of trained pEoble. ’ AR
" 1., Hecruit teams of people to be trained at'IRRE.’ Thebe/trainees
“'can then help in the outreach program:bjgedtabliéhingftraining

programs in their own country.
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2, frecare‘a course in cropping éyhtehs”ﬁo’beiﬁaeh'iﬁ:tﬁévcountries‘
of the trainees. This will be accomplished by recording edited
- lectures presented at IRRI. The language of the country ‘to use
the tape.will be used. Slides will be made’to' demonstrate the *
‘‘needed’ reference points.: Slides ‘and tabec’wiliﬂfheﬁ’bé“sjhﬁ:'*“
“chronized for'presentation. 'All‘cc“fhétituce would need'to' " ‘7
' present a:course similar to the one given at IRRI would beyt
a.' A-team trained at IRRI or other training center ' ' >
b Syllabus
* ¢, Tape-projection ‘combination
"d. Taped lectures '
e, 'Slideés of“techniques
R *Classfoom and land for appliéd-resesrch plots.’
A summary of the’ total training effort to date is- given as’follows.v

Man-months of - formal training* -’ R P AT T

of - no

’ Cateéory ‘ 1969 1970 1971 1972 1973 1974 1975 1976 1980

_-,:?4;

N T
s T

Nonsdegfeg research

training 60 9% 9% 20 127 76 125 200 1 200
Feacher treiniag o 15 30 {100
degree.scholars. - 12 2 12 12 . 18 56 54 100 2396 _
20st-doctoral - 6 L 5'69 ,‘

h*7§ﬁo§t1ccﬁrses in production (2¥3 weeks) are include@Junder RPT@.
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THE DEVELOPMENT AND EVALUATION OF TECHNO;D&Y‘

CROPPING PATTERN STUD{?S"/

- The, complete research package on cropping patterns is being: cartied

out byﬁ;gn; with assistance from the Bureau of, Plant Industry. in’ three

locations in the Philippines. The first site in.an,uplaad;rice growing

area of Batangas, is in its third year. This site;isjrgpiesentative of

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

Research resulty have been. reported in. several papers (Herrera, etal.,

1975;

Samson, et al., 1975; Garrity, et al., 1975). ,Resegrch_will be

phased down on this site in 1976, The other two sites are in rainfed

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

100 farmer cooperators are involved at ggcheéite.inucropping pattern

studies and in suppoxtive igseafgh.a Ingluw;11=maintain;Bgsites through

1977, when it will phasg\dpwn its. cropping:pattern studies as national.

programs come on line with additional sites. T@eselngfwork,sites are .. -« -,

- gummarized  below: -

'”"»,v L“f"' R ,V" e
No. of agroclimatic
‘- zone test sites

"1970

natioﬁhl
‘ /4( program
,“,," 1 ‘u “'r ) 4 ;‘;‘ N / Sites
- IRhI-ass;sted .
applied research”

.
"y ' R
€ ey e} s
- o vaw wemr e e

‘ IRRI-@anaged 81tes

A NN

.

18 19 80

17 RS ‘
Project Leader- R. R, Harwood, Agronomist .
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Availability of pnoduction technology for specific zones s

. PR L e I
TEEL e He FEARIRTE M R N AR A

The first production recommendations for an agroclimstic zone will

oo 2 IR I
:,r Pt e }’g‘ft, . K , .’ 2 ,,A i ity TN

be made f-' a portion of the upland rice axea in the Philippines in .early

wilt v . ]

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

alternatives, their resource use, management requirements and expected

V'

returns. Recommendations for rainfed paddy areas will begin in 1976,

1) ] ‘

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

v

Extrapolation of results across'zones SR R T
With upto 30 sites potentially on'life by 1978, together with'

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

. .
. ,
ot Ll

available. From these data the shifts in crop potential can be seen as
B Lo T RN T

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

will then enter tts ultimate phase, that of ext:apolation of produc;ion

potentaal across zones.‘ This will be computer-assisted based on the‘

AR v

data bunk being constructed from the many test sites.

VARIETAL' EVALUATION]'/

X e 3¢ o1

Jugtification:

One of the major inputs in'incréasing cropping’ intensity and yield
per unit area in small scale farms is the development of improved varieties’
of crops adapted for intensive cropping. Internatipna1~1nstitu§es and - '

other ceaters are concentrating' their efforts in developing high yield- :

. e yen P TR V- e e MR | h ‘ Co ‘
“'ing 'varisties abceptable' to farmérs: There is need of a more concentrated

153

.t
5

Alproject Leader - V. R. Cerafigal, Networl Cooxdinator '

LR

p o
. 5



- 20 -
effort to insert these materials into ongoing programs. Recently the

International Development Research Center (IDRC) funded the University
. ( ) fopr al
of the Philippines at Los Baflos (UPLB) to screen varieties and lines

, : Ny
developed by the international institutes and centers for characters

i

. \ i - + [LANTCNE |
of major importance in intensive crOpping. UPLB is concenrrating on

A\ —— ll“
shgtt

upland crops such as corn, sorghum, soybeans, mungbeans, sweet potato,
f, .4relw
tomato, and eggplant, IRRI is screening other 1mportant food crops

suited to planting after rice such.as: peanut and: cowpea.  Of: course,,
IRRI.1s developing rice.varieties. through its GEU program,. ...
& Lo A
ggplishments'

The most promising 'variefies and lines from the screening together

t

with locally developed varieties are tested in the cropping systems

network of experimental sites throughout South and Southeast Asia. In

L f - ' .
ddition, we are providing trials to institutions and organizations work-

LA

ing on cropping systems in countries collaborating with the network.

The cooperators in 1975 areithe\fqllowing;~-

1. Bangladesh - ' Bangladesh Rice Research Institute .
~2¢, Indonesia - - . Central Agriculture Research Institute
3. Philippines =, IRRI. outreach sites in Batangas, Iloilo

S "and Pangasinan
4. Sr1 Lanka - Agricnltural Research Station,

N .. Maha;Illuppallama
2. Burma . . =, Agricultural Research Institute, Rangoon

6. Malaysia - Malaysian Agricultural Research and

Development Institute bonrs

7. Thailand o Dept. of Agriculture, Kasetsart University”
< and Khon Kaen University ’



.- Legumes, corn, . sorghum, and sweet potato will be evaluated after

“ ;‘.t ‘,,;

,the main .crop .of rice., Corn will also be tested}?efo;elrlce; tTne .
evaluation program is not a uniformjtea;ing, However, there will bo )
»qnlﬁorm plo;sslze, replication numoar,‘and daga qollecoion. ‘The number
- of -entries will vary from country to country depending on the extent of
their;breeding program. UPLB and IRRI will oontribute from 10 to 15q"

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

distribution in 1975 are shown in, the table below,- - o

ot

. . Number, of trials,,g

S N N P E oA

No., of Thai} 'Indo- Sri Malay- Bangla- Phillp; ‘

Crop entries land nesia Lanka Burma sia ' “desh ° “ pines’ Total
-Corn.- . ou 2 2, 1 2. - 1 6 13
Sorghum 14 4 2 1 2 PR XQ( . 16
. Soybeans . .- .15 4, .2 1 2 1 1 S
Mung bean  10..:.6.. 2. 1 2. 1 1,8, 18

Pegnut-. ... . 10 - - 1 2 .= 2 w}ﬁ;ﬁrl:dbf 5
Coupea 1 4 2,01 .2, .1 1. 6 16
Sueet potato 10 ‘increase - - - ; incaoaao 3 3

o3t
B AR
RTAFAS TS VL AN 4

Sueet potato Xxoots.were sent, to Thailand and Bangladesh for seed

“
P A
:'4 'y

increase. Only two corn. trials were_plantad,ln tbe ?hillppln%a and‘Bangla-

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

,‘gnongﬂyean in Thailand. Data are not yat available. The rest of the
PO TIN o A M R LN P P

rqtgialqhindggaqu'abqna.wdll be planted after rice from September to

December, 1975,
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In the Philippines we evaluated the promssing lowland ‘ticevarieties

l’n C‘ .

developed by the natiOnal breeding program and IRRI in Iloilo ‘and ‘Pangdsi-

‘e fd L1 I . 3 .
nan outreach sites. One set'was direct-seeded'in uay at’each‘site;—andl

PR AR N LA o G ‘
this was followed by transplanting in September. “Another was' transplanted

A v

at each site during the regular séason.” Promising upland‘rice'varieties

are also evaluated in the Batangas outreach (Data will be availabls- in’

' [ I .
L N N N f N YN

November).

One hundred eight cowpea lines from International Institute of

m el

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

e [

74

increase.“ In October, we will conduct a replicated trial for observatiou
to identify the promising varieties. Twenty-three peanut varieties from
Thailand and India were introduced and ‘increased for observation in a’
replicated trial in October. & AR

Vle are introducing more improved varieties of conea 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.

! o

Futuré“plans-

Yol ‘h

"The number of t¥ials will ificréase in 1976 with 'the increase in the
%ﬂmééi aé”ekﬁééiﬁéneéi gites involved in the cropping systems metwork:

Ue plan ‘to evaluate the promising varieties of upland crops including
rice»in each site. "In addition, insgtitutions and organizations’ involved
in nat;onal’éoorainAtgdfcrgpping”svstems’research“vill'bé”indludédﬁin7the |

evaluation program.
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PEST MANAGEMENT,

Objectives:

-To provide a‘practicel pest management package of reeommendatipnsfa
for each cropping pattern that can be followed by a good farmer., mheg |
techneiogy will be fitted to the conditions at,each;test site and tested
on that site.

Present pest management technology concentrates on each cxop
individually. Our' objective is yesx-round pest management fitted to the
resources of the small farmer (limited capital and land combined with
high laboxr capability). We;ere'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 will mainly

be insecticides,

Snmmerx of accomplishments:

For each site we have prepared a profile in ontiine form iisting

_for each crop the maJor and minor insect pests as well as their natural

rd " oy

enemies., This will be- revised as ve 1earn more and will help us to .,

]

interpret the pest complex in terms of future research needs, who does
_ the reseaxch, and being able to compare pest compiekes between sites,

both in the Philippines in the network.‘

%

.....

‘first‘of‘3 sites’for which we have the most information.
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A total of ten feasible cropping patterns are being studied for

their insect management problems.

These patteras 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
Leucogholia irrorata
Rice bug .
Legtocoriaa acuta

Corn

Corn ‘borer -
Ostrinia furnacalis

.
(RN B N

-~ Eayrworm

Kelicoveéga (Heliothis)

" "Rice weevil (storage).

I
RIS

Sitophilus oryzae

llungbean - Cowpea - Soybean

Aphid

Aphis craceivora
Bean fly - /
Ophi omyis phaseoli

Pod borers
Lycaenidae ~ Catochrysops crejus
Helicoverpa (Heliothis) armigera

Maruca testulalis

e
[

Bruchid veevil
Callosobruchus

Armyworn - Cutworm - Semilooper

Pseudaletia, Chrxsodeixis
‘Spodoptera, lMocis

armigera :::°
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Sorghunm
\rmyworm - Cutworm - Semilooper
Pseudaletia sgeparata
' Spodoptera litura
Chrysodeixis chalcites

Ylebworm )
E Pyralidae (unidentified)

Sueet potato "
Sweet potato weevil
Cylas formicarius formicarius

Armyvorn - cutworm
Pseudaletia separata
Spodoptera litura
llocis frugalis

Peanut
None

Future glans:

The pest management research will concentrate on these crOps grown

[ f

in the _proper sequence and will provide an input on the _cost of crop

Thote )

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

of grouing that erOpping pattern. It may turn out that ‘the pest problems

are too preat for a particulnr pattern and that the farmer should turn

to other alternstive ones.

i; Hethogs oﬁ controi:;A.

. Resistent varieties - Lowland rice is far .ahead of other,
Acrops in heving resistance to insect pests%’;The upland crops ,
‘ineiuding uplane rice generally do not‘possessﬂresistance. As .
'the Variegies beconé‘eveiiahie,they'vill be tested at each site.

OIS , ' - -
TS v [ .

We are hopeful that.in the near future we will have at 'least .
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- Blocontrol - I'!e are avarc that there exist poverfeI'
ent0m0phagous agents acting in farmers'fields on at least some
pests » probably those that are of minor statue now. Basically ,
ve don't vantto inteoduce new technology (insecticides) which
will upset the presently-acting parasites and predetors. . Our
rele will be to determine the relative ef:fectiveness of these

agents presently ecting 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 season. Ve are enéé{;éag-
i‘ng\their survival from crop to crop.

Cultural control - e will not greatly empha'siée' this
method in tetms of experimentation on our part. Host. o:f the

benefits here, mainly time of planting and’ sanitatiOn practiees

will be learned from field observations and sampling over

-

. CedT . : RSP
successive plantings of eech crOp. We plan to work on the

R

effect of weeds and weedin:g .on insect pests. Intercropping has
been shown in our trials to reduce some’ insect pests but the‘
‘ ' benefits are little known and hence von t recei\‘re"our emphasis
,"fory .sc;uie time,

| Insecticidal control - Thisg will be the mainstay for our
‘."f:est management: technology.l Right now for most pests there are

recomended insecticides that have been tested elsewhere. Our

role’ 11111 be to test for' methods of most efficien" application



This uill include proper timing of application. We will work

P A e ; (‘} PRL d
more 1ntensive1y on those pests uhich have had the lcast amount

"'u

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

We will emphasize those insecticides that are available to

et
IR

farmers now. If for some reason these are inadequate ve will
Jteet others, This test work will involve two aspects: The

‘”firet is the more basic aspect of effect of the ineecticides on

the total insect community and the second is productiou teating

for production recormendation,

2, Comparison of pest profiles between sites~ ’

KO K

Similar pest profiles will be drawn up for Pangasinan and-

[ r}

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

B _’___ LY

pest management technology to other geographic areas of similar
reinfall patterns and even will allow interpretations to be made
for eareas of dissimilar rainfall ptterns. This will provide a
‘format for determining what pests to expect and the nrooable
‘béét nanagement strategies.
c fhe presence or absence.of biocontrol agento between areas
| of similar rainfall patterns vill be instructive in terms of
‘.future projects involving the transfer or parasites and predators
between regions. This is important within the Philippines as
vell as in the region of the Cropping Systems Network in Asia.
3. Plant diseases, nematodes, and rodents:

Our emphasis will bec on insect pests but we cannot exélude

diseases, nematodes and rodents from our package of technology.



4.

5.
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UPLB has a large Department of Plant Pathology and their rqs@lts
plus those of other institutions, namely AVRDC, will’ be
incorporated.

These problems have less options in terms of pest management
solutions and are beyond our sc0pe‘of IRRI research emphasis #n
terms of our basic research other than to screen for resistant
varieties.

Nematodes - Vle are engaged in a cooperative projéct with
UPLB on nematode controi by crop rotation, Neﬁgfbé;g appear to
be important only in upland areas. o :

Rodents - The Rodent Resecarch Centexr is located nearby to
IRRI and has a very activc program in practical methods of rodent
control in the field., Rodenticides are available gnd can be used

vhere necessary.

Cooperative tie-ups:

Al 4
RN

As we arc worling on so many crops and pests it 1s important
e "r .
to learn of neu developments coming from other institutions as
well as research and product1on groups. We are endeavoring to -

vk i

understand the farmers practices in pest man;gement 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. |

C. S. Networlk:

We have a closc tie-up in Indonesia with the entomologists



going pest managment trials in the 2 gites. The tie-up will be

.
PR 31 . , T A

on a professional basis where we plan to exchange scientific

e 2 ol - ', R

pinformation and coordinate research projects.

A oo "

L !

as the netuork becomes more developed.
1/
VEED MANAGEMENT™ -

Justification'

Luxuriant weed growth is a major problem of trOpical agriculture.

oS

0

\ “t hom

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

A .

three times greater than in the temperato;zone.

s BN ‘* AR S

An assessment of thc major trOpical crOps would probably indicate

L

' that weed problems have either limited the yield of the crop orware 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

L N :

tropical farms is the number of veedings during the period following

S

planting. One of the greatest limitations to the introduction and

AR

acceptance of multiple cropping throughout the world could be weeds and

[ N Y '

the problems associated with controlling them.
Weeds are probably a greater problem in a sole crOp or in simple

ML S

crop associations than in the multicrOp mnltistoried associations that

IX - v BRI

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

v

mixture of crops not only helps in protecting the soil but may reduce h

L

N
I

Similar arrangements will be made in other Asian countries |

*

1

y 1
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the need for weeding by competing with weeds.

~<’L

At 0 Y ctr L)
NIy im.u. S ET TN ..1,1“:, ARV IS S P

LRFIEY - AN o)
In recently cleared fields or nevly cropped areas broadleaved weeds

¥z

LU e bl rolt
axe the major problem but in fields that have been cropped several years
."'vuk"lf‘ R ot VAl i -
grasses == which are said to be more difficult to control -- provide the

v e T R A

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

A

the tendency for grass weeds to be:more,prevalent in older crop areas
could well be accelerated.

The majority of rhe veeding in the developing countries is carried

N

e w aeidmed e oo B R
out by hand or with simple hand tools. These methods are generally
[$%3 :v*'d,'_,‘m(m s . K N ’ s

" effective means of veed control but they are tcdious, time consuming

AR §

NIV S !

and require much labour. Labour is expensive and at times in’ short
R S s .
supply either because it cannot meet the high requirement at ‘a given

-y » ¢
N RPEP T -i(\

time or because it is permanently inadequate.

r:rp( T , RN

»u.»‘

ror large scale farmers herbicides may ‘offer the most pm:{c“tica‘l;m:r

effective and economical means of reducing veed competition, crop idaéés

ot . )
R Vise AN (R

and production costs. For smaller scale farms the problem remains much

lc
1204

more difficult. The cropping pattern tha,‘the small-scale farmer uses;:
(RS B 2 VT A E P v}

does not lend itself to the introduction of herbicides. In addition, X

. -
i S ot Loy s g t, '~..r' P '

for economic and educational reasons herbicides cannot be exploited
i b [
nearly so readily on small-scale farms.
43"}'» PRR AN (WA I ¥ ’ et K '

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

- s
ol Aen - R
Jer /, FER SRR LN ¥ N " we ' .,,"

build up of tolerant weeds. This can be preventednby rotating crOps,

' ) [ T .y
i - AP SR al At e T { wes e ! "f!“ A [PAbY &

rotating herbicides or. by removal of these tolerant weeds by other weed

YIS . ".){ 3 R ;"" BRI

REF N
control methods when they appear.
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Despite the great potential of: herbicides veed: control in crOpping
; systems.in the tropics will not’ depend’onzthem alone but* will probnbly '
-be.based- on: a. combination&of all- available means- of - veed control .-

.cultural, mechanical,’ chemical.andabiologicalu?J

Objeotives.

T
To provide a ueed managelent package for the major cropping patterns

I

uaed by rice farmers, starting with the patterns presently used at the .

'

outreach test sites.

. Summary of accomplishments:

In all cases an integrated approach is being ‘used combining tillage;
crop sequence, time of planting,.competitivéness»ofjthe'variety, plant
-5pacing’ and in many cases, chemical. It has been. found that in intensiue
. sequences the weed problem itself 'is really determined' by past weed
management practices.. Our management techniques involve mnnipulation
of weeds across the entire crOpping\pattern.
. Along- these. lines,. recent trials:at IRRI have indicated that:
1o ae The use - of ‘herbicides’ to control‘unnuhlﬂweeds in,
transplanted rice has.created ideal: conditions for
Scirpua maritimus -- a’difficulti to: coatrol perennial
-sedge +=~ ‘to multiply’ rapidly.v
.be.-Rotating’ an upland crop: (corn/peanut intercrop\ with

rtransplanted rice, reduced greatly the amount of

S. maritimus, compared with herprcidest
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2.,:For long term control ofvthe more difficult and’ persistent
weed species .a low rate of herbicide:followed by light weeding
and relatively. high p-an”"densities is’ préferable over other' -
treatments designed .to: give- aacommercially practical‘level of
weed cOntrol.
3. A greater 1ncrease in weed density occurs in the later stages

4

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

. :
- IR U S - PR

tall-statured crops (corn and sorghumo Shading by ;he ta11
crops did not alter the species of weeds present.

4., In upland rice, combinations of dense’stands or leafy varieties,
: low rates of herbicide and limited mechanical tillage gave good

.. . veed control and greatly reduced .troublesome weeds such'as
Cyperus -rotundus. At low chemical rates, the predominant weed
: y,ip;;hefsecond season'was Digitaria‘sanguidalis‘45‘a“compératively
‘{;eﬁsymfp,contrpl.wééd,-4lwhich affects crOp‘yield(léssifhéﬁ
é. rotundus. -

9. 1A lack pf.§igorvand.decrease ;n~totalﬁgrowthioécurs with certain
"phbtpsperiod:responsive’mqggbeénvvariétié% when plantéd between
-November - and January.$aTﬁe;fesult:oféthis lack of vigor and
 £ailure. to achi?ve&complé:g,ground cover leads to aggravation
of an alpeadyﬁﬁifficﬁ;tiwedducogfrol problem,

;6.3,Thehrespoﬁiézof.riceyto'nitrogenffertilizér‘apblication'is"

.markedly. influenced by:théﬂadeQUacyéof‘weed control,
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Future plans-
1. To exsmine existing and proposed cropping patterns in the out-

[ % ,f .ot

reach sites to determine weed problems and guggest possible means

e
> mk 5o

of ialleviating them.. To suggest possible cropping patterns that

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

, ~ 23

existence or those proposed.

v 7

2. To screen various crops and varieties for their competitive

ability against veeds,

é.( To determine optimum planting densities, row spacings, etc.

i for greatest competition against weeds.,' . /

4, To examine various land preparation techniques during the dry
season and betweén crops in ‘the vet séason in an attempt to
reduce time spent on these operations and postplanting weed
control without loss in yield or increase in the time spent

i Coah

on_some other field operations (e.g. planting)
RN
5. To determine whether intercropping and mixed crOpping are
advantageous with respect to weed control.
6. To determine the effect of time of planting following:the
. start of the wet season.onzsubsequent weed- growth and weed
" control’,

.7."- To examiné in association with the entomologist‘theﬂéffect of -
. weeds*growing in association with the'crop.and}the.removal
of thene weeds on insects and discases.’’ '

8. To try to determine vhy weeds are spmetimes vorse in’ type and

[

. intensity in scientific trials in farmera fields than those in
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9. To examine the effect of cropping patterns and ‘agronomic” practice:

on';eedlpo;cl;tion; i;;an’énéza§$¥§‘lo!Q}eéenc the‘puild up of
A L T R I R K 1L I e .

;nde;irable need species or‘if theEelspeéie; haye built up to
“intolerable ievéls to’ try to learn py“nnnipolating cfdpping

seq&ences and weed control practices hoﬁ :3 reduce ‘them to

. ur o
T Jyt‘ 3 7 W i,

. acceptable levels or to replace them with easier to control

rf;«

weeds.,

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

crops and crOpping systems by comparing available ‘weed control

ltechniques - alone and in combination.

<

HERBICIDE 'SCREENING 1IN UPLAND CROPSI/,

Objectives:

[aRTER TR ST I

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’

s
T f ;r‘\

in Asia without causing crop damage.

. Justification'

- “ In'general, weed control practices presently used in the deve10ping
countries are slow and arduous.’ Quite often’ weeding is. delayed until
planting is finished due to insufficient labor being available to carry

' out” both operations. By the time weeding:is”startedacrop yield reductiOns

have already occurred.

1/Projeet: Leader - S.K. De Datta, Agronomist ‘and K. Moody,


http:weeding-.is
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The answer to these problems may be in the uge of, herbicidee which

N ea TRL
O ED [ Do ,! vy
PRSI L Sl SIS L e A

“ceﬁ oe more selective and thorough ir} theit’ “a'citi‘orrx’ than mechanical methods
of cont:rol and ;ec;uire muc‘x 1ess time in their application.
o Smne peOple have expressed the concern that her’l‘aicidee are too cogte~
Jllyuto be used by the majority of ;Earmers in the tropics. Hovever, in
:‘many parts of the world, increasing labor costs and the unevailability
of‘ *labor at critical times are rapidly causing the use of herbicides to
become moxre economical than haﬂd labor. However, there are problems
associated with the introduction of herbicides into the small scale
fatmer'a operations.
B o Farmers in ‘«“‘deveIOping“céiintrieé typically grow sevéral ‘crops each
. of. vhich may require'/»’e" different herbicide.- The possibi‘lity of inistaken
usage, with serious crop:damage resulting obviously'arises.. It would be
‘ide’al if there was one herb;lc'ilde thet would be safe for)t\xse in all the
crops grown in a given' localit;'. o
1 v In'many aréas’in‘order to‘reduce Weed-cortrol ‘problems and to
'ﬁébcimize ‘land usage ‘upland rice ‘is’; often ‘grown in -association ‘with"other
icrops!* Herbicides must therefore -be evaluated: for "tiieir'po“s'éiﬁléfe’fﬁects
-on 'crops fgrov',:rif in’ association with or in‘~‘eéi1uerice" “folloqiﬁé? upland’ rice.
* TS Ay herbicidé that is' safe i several'unrelated.crops is also likely
to be ineffective against several' veed species.’ These ‘tolérant ‘weeds can
be éo'néron‘éd ‘easily by' 6thér weed ‘i:'oncfo“l 'methods’ provided ‘that the

herbicide 'quantitativély ‘controls' the major ‘veed species present’,’'**
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Results obtained:

In 1975, two herbicides -- butachlor and butralin == applied pre-
emergence at 2 kg d.1./ha controlled the majority of weeds in upland
rice, corn, sorghun;, ﬁeax;ut and mung beé:n 'wit:l{o;xt causing érOp damage.

' Weeds m t controlled by these herbicides were Cyperus rotundus, Commelina
diffusn » C. benghalensis and Ageratum conyzoides. A new coded compound
MON '0358 looked promising for weed control in rice a‘nd several other

upland crops.

Planned research:
-To continue, to seaxch.for one;or.more. herbicides that will control
. a wide s}:\'gqt:rmp of weeds in, all the crops grown in.association with rice

or in a p’;’iﬁgq -area.without causing crop damage..
SOILS RESEARCH

RERER hngior:,'scie’nt_i‘st iwill be added in:1976, to.add stremgth t:’o' present
F w(o:."lgx in this area. . Classification of tillage characteristics, of :the
; major paddy soils at di;ﬁﬁefgnc, moisture -11¢Iavel.s“;w111,*gigehang apprp:gimatiion
. Eox ,thg probabilities .fqr“‘pqcpessf‘uliti,rl‘.lpgg over, time.at .given locations.
The methods .fox ,convers;:l.q"n,“;‘f‘:(om puddled to qplénd,;gonditions will contir;ue
_.to.be studied for a range of soil types.,
r. . Fertility studies will concentrate on efficiency .of use, of, ...
fertilizers in different crop.patterns.  The total ,g;goyl;pgs -required.
differ markedly with both crop pattern and how'\\and ‘w‘hen it is applied.

WUhen lowland paddy is rotated with upland crops this 'cérgs\’idératio‘m
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lgbecomes’criticall3‘Results»frOmitheseutrialsrwill then be"incorporated

- into' zonal’recommendations:for' the' patterns. «

ECONOMICS OF RICE~BASED CROPPING SYSTEMSII

ustificatbon and objectives'

« : o

Economic research is undertaken to assist in the intial design of

.. EIV IR

more productive rice-based cropping patterns, and Once their biological
”feasihlity has been shown, to evaluate their acceptability to farmers

1\

and their potential impact on food production.
At the design stage, the effort is two-fold-

_l. Locating economic phenomena in existing crOpping systems which
e b ' U L SR

are related to multiple cropping and which can be technically
v ed e NS . ‘t

1
TR

improved extended to other locations, or otherwise exploited,

PRARNPA N \ N B
T . « v ' v,
! 4 * A . L ro. te .o \' A

and

e CoL L , R
Y Y [ ] gt o IR

2, TFrom study of the levels of farmers _resources and 'their present

¥
AR ) P

utilization, recommending areas of biological research that are

N 3

i 1Y

most likely to increase the productivity of farms through

multiple crOpping. : o

1 . f vl

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

N RS Al [T S S

"necessary before it ‘can result in increased. food. production. Therefore
tcsts of acceptability are conducted by assessing the farm 1eve1 economics

'of the tecnology == mainly its profitability. Also; in order to arrange

'priorities for research and extensiOn of multiple cropping technology,

"]-",Project leader - E. C. Price, Associate Agricultural Economist

s ’
. PR
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vevaluation is also conducted of the size ofathe‘potential;incrementfin‘
food production, the locations where the technology is applicable,ﬁand

who are the likely beneficiaries of the new technology.

Summary of accomplishments:

Much of the effort since a program in crOpping systems ‘économics

was begun at IRRI, has been toward the deve10pment and testing of a
2 1
methodology, and formation and training of a research staff. 3 But

e
-'J/ni.. 4 S I

significant advances into the design and evaluation of multiple cropping

e [ . -
TR 3/ \ RN . «‘r:' :,.‘

technology have also been made .

Field work was begun in 1973 in Batangas, Philippines, and in 1975
SEE OO, e
it was extended to several barrios in Iloilo and Pangasinan Provinces.’
'11) SR I Te
A similar methodology as that vhich has’ been used at these locations,

womgelts T ad i,

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 vith IRRI collaboration.

g/Banta,‘G.R. 1972. Economic evaluation of multiple cropping systems.
IRRI Saturday Seminar serics.
.. Banta, G.R. 1973. Procedures and tools of aconomic evaluation of
' - multiple cropping. Paper presented at the 1lst Multiple
Cropping Workshop, Indonesia, Sept. 18~20, 1973,
'Banta, G.R. 1974. A philosophy of surveying cropping systems.,IRRI

,ngntonio, E.V. and G.R. Banta. 1974, Iultiple 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

Frio; A.L.end G.R. Banta. 1974. Socio-economic factors associated
wvith systems in selected Batangas barrios. IRRI Saturday
seminar series.
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'‘Design ‘of more»productivetcrOpﬁing patterns'E
| -The design ‘ot more productive ‘cropping ipatterns is mainly in the‘
“hands’ of biological scientists,. For /its ‘party the‘economics~research
into.the design of cropping patterns is based on'tio postulates:
1. The principles according to which farmers:themselves have
fdesigned 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

ke R

examination of existing farm resources and technology. .
,;.r. . [
Uithin seven research projects on the economics of cropping systems,

R R

the subprojccts which mainly contribute to design of new patterns are'

N
-

s

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

Philippine locales

o PN

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

localss

KT v

3. The rolée of critical inputs in differentiating cropping systems

by locale

v
o w

4, Trends and seasonal variation in prices of ma jor food crops‘in~

countries of Southeast Asia.

T

N 0
g.«- T z.. o ~, PR

Some of the’ research results obtained within the past year lead

) \ B A AT Dy, , . A k«" 1:(}
to the following diverse and tentative concluaions regarding pattern
IR A

design in three Philippine settings.
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' 1. The managcnent capacitx‘of5£armers'is«a!stronger‘determinant
'1,“5§fgc:6p§ing intensity than labor availabilitycor size of farm
::2ln,g@sh inputs are highly.complementary with‘the-loboriinpotgsuch
u,,;gthat certain kinds of cash intensive technology is likely .to be

labor-absorbing. .-
;;,; Water control is-a major component .of-the technology of rainfed

' farming; variability of rainfall.is a strong.determinant of the
level of investment in bunds and drainage, and conseqgantly of the

.costn and feasibility of multiple cropping.

Pattern evaluation:

There have been several approeches to the evaluation of nev cropping

patterns and they are indicated by the subprojects listed below which con-

: ’lr» -

'tribute mainly to this objective. a
P :‘ Cei g S Yor o s, . R a .
1. Cost and returns of experimental cropping patterns.

2. Roleof critical inputs in determining the adoption of new
LTI R SR S .

crOpping systcms.

g -

PP N

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

;74 P

at the farm level.

ERY
»h e

o). £

4, Macro analysis of eropping systems in agroclimatic zones of

T, ¢
P trpal

Southeast Asla.

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

. s -
rpf»' “‘*\['\{)y‘,‘!']‘ N NN f $ oy,

profitabildty of new crOpping patterns is conducted. This presently is

. -, 3
TS r}“ y, ,3“”’ 5 rgomey XA U S TR :1 ¢

th& most frequently used approach but increasingly a simulation model
"'j Y A""«J;‘d»ki

vhich incorporates a cost and returns routine, will be used.hx



- 41 -

Cost and returns analysis of agronoqic trials in Batangag barrios
4n 1974-1975 supported recommendations to a Philipine government~agency
for applied research trials for the 1975-76 crop years. These trials
and their evahation will also likely result in the development of a
Philippine program to encourage farmers to produce sorghum after rice

in Batangzas.

The last subprojecty macro analysis of cropping systems by,ggro-“,

1 2
DR ST

climatic zone is an attempt to analytically extend the results from -
research at the Philippines outreach sites and from cgl}qbprqqing§§;tgs_
in other countries, -to zones whexe work is not conducted pg;mtheQQQéurces

.and economic characteristics of which are know.

Futute plans:

- The program for economic analysis of cropping systems at IRRI is
expected to increasingly focus on cross-national apfilicability of
;gséarch results, based on a mapping of agrociimatic and economic
vﬁéiébles, and to increasingly collaborate with researchers elsewhere.
iﬁe latter will be facilitated by a program for short-term training at

i
IRRI in the economic analysis of cropping systems, and the setandardization

tof survey forms and data formats among cropping systems researchers.
CONTINUING DEVELOPMENT OF PRODUCTION TﬁCHHOLOGY

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 PROGRAMSL/

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 asgemble
and test it in farmer's fields and to develop a package of input? Vﬁich
will reduce risk, and increase the farmer's income. Finally, éo‘ﬁ;ip
develop a national program in which the package of technology can be
used by all who want it. This is the major challenge and jusgifig;;;on
for this portion of the program in thetxaining and applied res;arch‘

department.

l Objectives:

1. To increase the well-being of the Asian farmer by: * '+« ‘i
a. Providing the technology that will increase yields in °
rice and upland crops in his farm.
b. Helping to determine production constraints and eliminét;pg

them.

l/Ptoject Leadexr - L. D.Haws, Senior Scientist
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¢,. Establishing,, through provincial and national agenéies,

_production programs.

Slmmarx of ecco_ggli's‘hments"::
“8wéet ‘Corn Project

 With the wonderful year-round climate in the Philippines s one can
plant “almost any plant anytime of ‘the year and it’ will grow. Generally,
in' LuzOn, Mindanao and Iloilo, tlHere is sufficient: ground water to start
crops in April before the start of the rainy season.’ ., The SupplyAOf watex
».5'28 ‘a‘lso snfficient to.prevent loss from drought that may.occur during the
, rﬁ.’f”»”“f"?@ or to finish upland crops tha\t may be .planted afier - the »laet
rice .crop has, been harvested,

. A major constraint .on upland crops, however,is a,suitable.stable

4
Sy~

_fnarl:et. Soybeans, .corn and _sorghum are all imported. into the Philipp'ines ,
but they can all be grown in abundance here. With this in mind, a pro-
ject was started with 8weet corn to see if a market could .be: developed
fgr _this‘ product.,. Commissary officers were gcontac'te'd( at, the Airi Foxce
Base at, Clark Eield and the vSubmerine Base, at Subic, l\!ay:. .- They have:a,
°9mb1“;‘?4.;P",§3,‘§ft’,'9’,‘ of :cbcutKS,(‘),OOO peOple? ‘They.‘al'co.havel thex;poesih'i-
‘l'irtie‘e' of‘ p}nrch)neing,‘ food, for many thousand, more. They were inmedglétel}: :
interest'ed"in purchasing_ the corn ‘or,any other. vegetable that could_;he ’
furnished in good quantity and. qixality. 'l‘he 'farmer-cooRerat,or‘, imt\h:l,.s
project was soon -making PlS OOO/ha for sweet corn,. Qontacts:weremnde |
with other food outlets » L.e. supermarkets ’and rem;gurant,:s.;l ,The_,l{an’ager ‘

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


http:could.bp
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Greater lManila area’vhere h¢' ha&‘sescabl:léhed‘contactsi. It was evident -
from this small experiment that markets’can “ba 'developéd even if one

has to start: from a very lov base and build J.t up.

ot -‘I .
B T P

A similar program has been started for sorghum and 1t appears that
there are many peOple t:rying to buy sorghum. Someone‘ must work to bring
together t:be producer and t:he buyer of the product. In my. opinion, .this

,,,,,

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

et

‘IRRI~-ACA-DAR, Cooperative Project:

'+ i+/The 'Départment "of Agtarian Reform (DAR) has approximately 477 Nc;ompact:
“farhs‘tﬁfoughouﬁ’rhe’Philippihe’Réﬁublderﬁhaé’fhef are trying to ‘develop
into economic agricultural units. These ‘farms occupy about 300,000 E
‘hectares of -land. The 'dgrieui"éufal ‘Credit Administration (ACA) is res-

ponsible for ‘making ‘loans to-these ‘farmers of DAR to aild in the devélop-

i

N ¥
1

ment: of the farm lands.
s Working with the officials of ACA-DAR' in Urdaneta, a project was
corgadized in which IRRI'.would provide techanical help for- m‘écc-;*ééamg
rice in two compact farms in Pangasiaan.‘ :This project was eititled’
"Suppleuental' irrigation in producing direct-seeded rainfed tice". 'The
obje“cthive of the project’'was to'use the ground water available at these
farms-to start a rainfed crop of rice 'at the'correct time or at the A
oﬁé’er of the rains (April 15). Tﬁi’;éfé‘rouad water ‘could ’alao i:e”use.d“”
in'case-of a dry period during ‘Jthe’rai‘n}tsearmn’ and ‘save''a crdp and

‘thus’ reduce the risk of crop ‘failuré: due to’ drought.’
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.The proaect was atatted later in the season than desired but '’ about

e Ftle il

:{éoglhegtares,eﬁhrlee were Qgedgyt’lnto_;he ggeéeq;,leddding wggﬁlase?and
,;ea,eliesult,goat of lhe buyps‘qere:nqtqlngtelled on time, Koweverﬁweven '
wl;heppfthe pumps, many good harvests of IR1561 vere obtained, The
'}fatmepé are .in the midst of harvesting their crops at this time and

. regsults (yields) will ﬁe‘hvailable for the review &n December. Thie
p:oject will continue for the next year with upland crops now heieg;‘
planted for a second crop and the rice crop being plegged nextgyeerkg
(April 15), Pumps.are now with the farmers for use next year. If ggie
technology can be demonstrated successfully ip Pangeelneh,};he eesqus

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

benefits to these nev land holders.

. IRRI=PCAR Cropping ‘Systems Project
l This is a joint project between IRRI and the Philippine Council for

,,,,,

,Agficqltppal Research (?CAR),) This project involves 32 provipces‘ip~the

Philippine Republic. The project has two main objectives: 6

peer -
..1.. To evaluate the potential of producing a second crop of rice
' ) - s B .. . roor - b T T A A 3 -:".‘;
i, . or various upland, crops, following the direct-seeded rice‘frOp" ‘
K % [ D S S P T .
cp.+ in rainfed (bunded) rice areas,, PO Cod
L [P La N A A T S -4 ,’,‘,a P A PR R

.20 +TO evaluate the. economics of the two- and three-crop system

P

as compared to the traditional method of rice and upland cr0ps.

The harvests from the first crOp of rice are béing evaluated ‘at

’

'iﬁle'time andvresults will be’ available for the December meettng.
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The upland crops have been planted ih“lo‘looationé“in*northern Luzon
on 1ight soils. Additional upland crops will be sladted od Hedvy soils
‘after the second rice crop is harvested.’ Tﬁis‘projettféhodio*démonstrate
the possibility for;getting‘two crOps'of'rioé‘anafat‘léast one, upland’
crop on heavy soils and one rice crop and two ‘upland ‘crops on light isoils.

Both these projects have:been instititionalised 'so' that the’ results
obtained from' the applied research plots can bé moved'directly into'a
provincial or national program to increase production; -and thus- the -
Earﬁér'ékfnoomelh As''a result ‘Of this work, the farmer's standard of

T e e ;g e g e g
. 1iving will be considerably ircreased:

Production'nrograms

IRRI acientists are«now sérving on the national management committees
guiding production’programs in tha ?niliﬁﬁinés;' The’ first such program
is}noﬁ’und;réa§‘and will target around 50 000 ‘hectares in'several pro-
vinces‘to come under multiple crOpping from "the present ‘single’crop”in
1976. An Indonesian program 1s likely, based on test sité results in
:1557. iﬂé network coordinator, as' his organizing role’ phases down in
1976 1977, 'will spend more Of his" timé" with such programs; while

Dx. Haws will concentrate his’ attention on’ coordinating the technical

BUpport‘and working ‘as a member'of'the produotion'management committees.

Future plans:

Theré,areithrea main areas where work will be concentrated over the

next f£ive years.
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1. Adapting research results to national nceds, This will rémain
a major effort in our applied reseﬁrch ﬁrogram. The work will
involve an economic analysis for production costs and returns
of eight upland crops, i.e, Peanut, Corn, Mung, Cowpea, Sweet
potato, Irish éotato, Soxrghum, Soybeans planted after rice.

2. Market evaluation. In cooperation with approptiate national
scientists, efforts will be made to locate and establish markets,
local and international, for the upland crops mentioned 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., We will serve on national management committeeé

to help organize these programs.

VRC:xtv
2/9/76



