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INTROOI,CTION

Asian rice farrning are general-ly involved in various activit ies in the

fann. These are productioD, consulption, saviDgs and investment activit ies,

Their fann activit ies ane conditioned by their family needs and aspirations

and by biological, physical and socioeconomic constraints. Because of the

complex activit ies in the farrn and the interactions of farm activit ies with

the environment, cropping/farming systens approach to research appears to have

better prornise than the commodity approach in increasing fanm pnoductivity and

weffare of small farmers.

The two major agriculture production enterprises are crop and animal

production which constitute about 70-90% of the aglicuftunal entenprises in a

snalJ- farrn. Farmels consciously diversify the use of their resources to

produce mix activit ies to maximize their income. A typical- rice farm is

genera l l y  smal l  w i th  .L4ss  than t  ha  (Java,  Indones ia )  to  about  5  has  (Tha i tand

and Burrna). It consists of a cropping area, a honestead with the house,

tr.ees, vegetables and livestock. One of the most important crop is rice which

is grown during the rainy season and upland crops befor€ or after rice. The

conmon upl-and crops grclm with rice are soybeaD, rnungbean, corn, sesane, sweet

potato, wheat, peanut, bl-ackpran, chickpea and mustard. These crops are

planted during the dry season or1 residual- moistur.e onith irrigation when

available.

A systems approach to research i. 'as started by IRRI on rice-based

cropping systerns in !974. A methodolost for clopping systens research evolved

and was refined by various nationa.L prograns involved in the Asian Cropping

Systems Net\n'ork, ?his methodolory was funther erpanded to include not only

]1 Rice Farming Systems Program, The International- Rice Research Institute,

Los  Banos,  Laguna,  Ph i l ipp ines .



cropping but al-so animal production, f isheries and forestry. Some nationaf

programs bave expanded to fanming systems research and ir, 1983 the Net!.rork

changed its narne to Asian Rice Farrning Systems.

The methodo.Iogy used in the Network l.ras formu.Lated as early as 1975.

A conceptua-l framer,rork of cropping syStems researeh and developnent was formu-

lated after 3 neetings ofthe Asian Rice Farning Systems working Group ( menbers

are leaders of cropping/farming systens research from national programs). This

framerot"k was reentl-y expanded to include anima.L production systems (Fig. 1).

It started from se.Lection and description of target areas; selection of a site

(viuage or vil lages) representing the target area where research wil] be

conducted ;  descr ip t ion  o f  the  research  s i re ;  des ign  o t  c r  opp ing / fa rming  sys tems

and component technology experiments; testing of designed experinents h'ith

farners palticipation; rnulti location testing and pilot production progran and

final-ly a wide scale production program. It is an interdi s c ip -I inary and

inter commodity research approach involving biologioal- and sociaf scientists

with the participation of the farmers in the research process. A research

lean composed o f  agronomjs t ,  econorn is t  and c rop  pro tec t ion  spec ia l i s t  i s

asslgned in the s.ite which may be a vil lage or several viltages. The methodo-

logy is describe in detail . in several publications ( Zandstra et al. 1981 and

carangal 1985). The methodology provides feedback to commodity and descipline

research in experirnent stations and make research more relevant.

ASIAN RICE FARMING SYSTEMS NETWORK

Farming/cropping systems is high.Iy environment specific .I ike any other

techno.Logy .  ln  o rder  to  deve lop  re .Levant  techno l .ogy  ro r  ma jor  p roduc t jon

complexes nesearch has to be conducted in different major environments. This

of course can be done through collaborative research between scientists from

nationaf prograns and the IRRI Rice Farrning Systems Program. The mechanism

for this co.Il-aborative research is the Asian Rice Faming Systems Network.

The IRRI prograrn provides the coordination for the Network activit ies. It is

a schene fon IRRI and nationa-I scientists to work together to jointly increase

food produc t ion  in  As ja  rh ror . rgh  Lhe ident i l  i ca t ion  o f  a  mor€  produc t ive

rice-based farming systerns that are acceptable to snal-1 scale farmers. fhe

specif ic obiectives of the net\rork are the fo.I .Lowing:

technology for the major r ice growinga. To deve-Iop farming systems

reg ions  in  As ia .
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To promote and coordinate colfaborative researches oD major problems

in crop intensif icat ion and clop-.Livestock integration.

To enable IRRI to extend relevant technology and methodol-ogy into

natr-ona-l prograns.

To estab.I ish and devel-op strong nationa-L cropping/farming systems

Programs.

To generate and provide data on perfornance of crops and aninal

pr 'oduction teehnol-ogy in a r. ' ide range of envir"onnentaf conplexes.

To help organize internationaf and regional meetings, conferences

and symposium and mcnitoring tours.

To help the Network accomp.I ish i ts objeetive, an Asian Mce Farming

Systems t lorking Group was organized to provide guidance and di lect ion to i ts

coffaborative research activi t ies. The group is cornposed of national cropping

farming systems program leaders/coordinators, IRRI Network Coordinator and

Economist and 1-3 scientists in the region ( invited depending on the topic for

discussion. The group meets once a year. The 15th meeting was in Sri Lanka

in  1984 ,  t he  16 th  mee t i ng  i n  Nov .  1985  i n  Bang fadesh  and  17 th  mee t i ng  w i l l  be

he .Ld  i n  t he  Ph i l i pp ines  i n  oc t .  1986 .

T n  J h F  ! i r < t  . ^ l  t , ' \ ^ r r r i v a  r p c a i F . h  i s  c o n c e n t r a r e d  o n

c|opping pattern test ing using the methodo.Losr deve.Loped by IRRI and the Asian

Rice Farming Systems Working croup. Testing is conducted in rainfed wetland,

pa r t i a l Ly  i r r i ga ted ,  i r r i ga ted ,  r a i n fed  d ry l dnd  and  deepwd te r  r i ce .  I r ,  19 /a ,

co.Llaboration was expanded to other problem areas comnon in the region.

Co l l abo rd r . i ve  resea rch  on  vd r i e td l  t es t i ng  o f  up land  c rops  t ha t  f i r s  t he  r i ce

farming systerns was started i^ 7977. Other areas of col laboration are r ice-

wheat production systen, farm impLement for intensive cropping and long tern

fe.t i l izer and cropping pattern studies and crop-l- ivestock research. T !.r i11

t n v  r ^  v a r l ,  h n i o f l r r  / l i c a , , c <  6 r ^ h  ^ n 6  i h  r h i .  ^ ' ^ - "

NATIONAL CROPPING/FARMING SYSTEMS PROGRAM

A11 the countr ies col laborating with the Net!.rork are now impfementing

cropping/f arrning systems research. The research rnethodology devetoped by IRRI

and the Networ.k scientists is now used by aff part icipating countr ies with

dif ferent modif icat ions to suit  their organizationaf set up, avai labfe manpower

and f inancial condit ions. Other national- prograns have expanded their work to

o the r  sys tems  such  as  co rn -based  (Ph i l i pp ines ,  Tha i l and ,  I ndones ia ) ,  coconu t -
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based (Phil ippines and l,talaysia), cassava-based (Indonesia and Thailand) and

sugarcane-based (Phitippines and Bangladesh). Sone national pncgrams have

expanded their cropping systens program to farrning systerns which inc]udes

their cropping systerns progtlam to farming systems i 'hich incl-udes l-ivestock and

fisheries. Phil ippines, Thai.Land and Nepa.L inp.Lemented crop-.Livestock r€search

in collaboration with the Network. fndonesia, Bangladesh and Sri Lanka have
: n i t i i t a . l  n l F n .  F d n . - ^ h - 1  i v e s t o c k  r e s e a r c h  w h i c h  w i - L - I  h p  ^ r a r F t : ^ - : 1  i r  l q F q

ThaiLand implemented an integrated fanning with rice, I ivestock and fish.

The nurnber of rice-based cropping/farming systems reseanch sites in

countries coll-aborating with the Network have increased from 173 in 1983 to

194 in  12  count r ies  in  1984 and to  236 in  14  count r ies  in  1985.  The focus  o f

their work is mainly on rainfed with 136 sites and irrigated with 74 sites.

There  are  a . Iso  s i tes  in  par t ia l l -y  i r r iga ted  {22) ,  up . Iand (45)  and deepwater

(2) rice. The countries invo.Ived are Phil ippines, Burma, Indonesia, Korea,

Ch ina ,  Pak is tan ,  Sr i  Lan la ,  Bang.Ladesh,  Tha i . Iand,  t la fays ia ,  Ta iwan,  Nepa. I ,

Bhutan and Malagasy.

The work in the sites was concentrated on the design and testing of

cropping patterns. Few component technofogy research such as varietal testing,

ferti l izer rates and etc. r.rere conducted. The main focus in each site is to

increase production and cropping intensity using early maturing varieties of

rice and other crops. In s orne sites where the intensity is already high,

reseaich is focus on increasing productivity of the crops in the cropping

pattern. The work on crop-livestock research site includes design and testing

of cropping patterns and animal systems.

National programs continued to expand the pre-production (multi location

testing and pilot production) and the production phase of the rnethodology.

Bangfadesh, Phil ippines, Nepal, Sri Lanka ! Indonesia and Thailand expanded

their mu.lt i location testing and pilot production. In the Phil ippines, nany

cropp ing  sys tems s - i1es  in  d - i f fe ren t  reg ions  conducted  p i lo t  p roduc t ion

programs. Bangfadesh Rice Reseanch Institute (BRRI) expanded their mu.lt i.Loca-

tion testing in rainfed and started multi.Location testing in irrigated areas

based on data obtaiDed from Salna cropping systems site. Bangl-adesh Agricuf-

tunal Research Institute (BARI) started multi]ocation testing in different

regions. BR.RI in col.laboration with extension have pilot pnoduction program

in Sylhet and Chittagong districts, In Sli Lanka, preproduction proglans were

uDdertaken in Kulenegala, Bandarawel-a and Paranthan Districts. The most
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successfuf was in Kufenegafa. Thailand preproduction is implernented in

provinces of Chiang Mai, Phayao, Lampun and Phrae using mungbeaD-rice and

direct seeded r ice and Nakhon Ratchasima using peanut-r ice. In Nepa.I,  they

are implementing several- pleproduction projects using data from 6 cropping

sys tens  s i t e6 .

Ph i l i pp jnes  con t i nde  t o  expand  the i r  c ropp  i ng  sys tems  p roduc t i on

programs in I foi lo and Nepaf in several distr icts in the ter.ai and inner

terai.  There is large production program of r ice-soybean in Aceh, Indonesia.

COLLABORATIVE RESEARCH

CROPPING PATTERN TESTING

This col laboratlon started at the t irne the Netl 'ork started in 1975. I t

involves test ing cropping sequences in dif ferent r ice environments. out of

236 cropping/farming systems sites, 45 were invofved in cropping pattern

testing in 12 countr ies (Table 1). l , Ie rnonitored the environmeDt, crop and

economic performance of dif ferent cropping patterns. The sites were sefected

to represent major r ice growing environments in Asia, At least one site is

selected for each country. In most cases the focus in each site rn'as to

i nc rease  p roduc t i on ,  ne t  i ncome  and  c ropp ing  i n tens i t y .  I n  some  s i t es ,  we

inereased the production of each crop in the pattern and income of the tota.L

sys ten .

The experimental cropping patterns are always conrpared with farmers'

dorninant cropping pattems in each site. Table 2 indicates the nurh,er of crops

in farmers I predoDinant cropping pattern, number of crops in the experinental-

pa t t e rn  and  p rom is ing  c ropp ing  pa t t ems ,  I n  mos t  cases ,  t he  expe r i nen ta l

patterns are better in totaf production and income than famers' cropping

pattern, Pronising cropping patterns indicated were better agronomical-Ly and

economical-Ly than farrnerrs cropping pattern. The patterns l i i th one asterisk

indicates that the promising pattern in now tested in several locations within

the target area (MuJ-t i location Testing) and with 2 asterisk indieates rnult i-

l -ocation test ing and/or pi lot production are implemented using the teihnology

deve.Ioped in the research site.
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TABLE 2. Nunber of crops in farmerrs predominant patterns, number of crops in

the experimenta] patte!'n and the promising eropping patterns.

Site
No.  o f  c rops

Famers t Tested

Promising
cropping
PaTrern

RAINFED LOWLAND

Bacnotar, Phi l ippines

T\imauini,  PhiJ-ippines

Wakema, Bunna

Kota Bharu, Ibl-aysia

Katapotha, Sri  Lankatr

Bireun Aceh't*

Ratna Nagar, Nepaf*tr

Maasin, Phi l- ippines

Phayao*

Srisaket, Thai land

Screepur, Bangladesh

MINFED IOWLAND (WITTI

Pumdi Bhumdi, Nepal:l:t

Sukchaina, Nepalt r !

Screepur, BangJ-adesh

PARTIALLY I RRI GA'IE D

North Nawin, Burrna

Bandarawel-a, Sli Lankatl

Patheingyi, Buma

Yezin, Buma

1

7

1-

L

!

COOLER TEMPEMTURE)

rice-tobacco-corn

m , i n o h p a h - F i . c

r i ce-n ice

i   l - a  - n i  ^ a - . ^ w h a : n

r ice-sunffower

r  i  .p  -m, rn  ohArh

-  i  ^ 6 - m '  ' h d l ' 6 . h

rice-cowpea

r i . a - c ^ v } ' a : n

rice-maize

rice -rice

, , , u r r B e s 4 r - r  r ! E

blackgram-rice (1oca1)

rice-wheat naize
nice-maize

n i  n o  - a h  i  a l z n a :

ri ce-wheat

r i  ^ a  / l ^ . . 1 \  -  - i ^ a

/  F p  \

rice-sunf]ower
cotn-coIIon

- i  ^ 6 - h ^ r r r - ^ - h a r h

rice-tonato-bean

cotton-rice
nungbean-nice

2-3

2

L

2 - 3

2

2

2

2

2

2

2-3

2

2

2

2

2-3

2

2

2

2 - 3

2

2 - 3
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TABLE 2. ( Cont 'd )

Si te
No,  o f  c rops Promis ing

croFp ing
parrern

Famers ' Test ed

MINFED DRYLAND

T lece  Mar t i r ez ,  Ph j . I i pp lnes  2 - )  2 -3  banana  .  r i ce -peanu l

RA i r rMn i i  Tnd6na< i : : ' r  2 -3  4  r i ce  +  co rn /eassava /
pednu t  o r  soybea  n

Manito Albay, Phi l ippines 2 2-3 r ice-sweet potato-
mungbean

Ja im jndan ,  Ph i l . i pp - l nes  I - 2  4  r  i ce  +  co rn -co rn  +  peanu t

IRRIGATED

lhhaweli  H, Sri  Lanka

L  L r d  r r t s D ' 6 ,  !  ' r r  r 5

P : , < :  N a n :  l : i : ' !

c l i ^ 2  v i  - d  n J 1 i n z

Ratna lhgar, Nepa]:! : ' r

I  ^ c h  i . '  - -  a h i n .

!  r E L r t s r r w d t  L  " 1 u d

Yunfin, China

Daska, Paks i tan: 'r ' !

Ubon, Thaifa nd

Compostela, Phi l ippines

2

2 - 3

2 - 3

2-3

2

2-3

2-3

2-3

2

2

2

2

2

2  whea t - r i ce  (DSR)

2-3 r ic e-onion/chi l f ies
r i ce -soybean

2-3 rape -r ic e-r ice
v a  o a  r : \ l  A < - < n w h a F a  +

corn-r ice

3 riee- nE ize-rre�lze
ric e-wheat-r ic e

2 -3  b road  bean  +  co rn - r1ce
barley-r ice-r ic e

3 r ice -wheat-mungbean

r ic e- wheat-rla ize

^ - ' 1  r : . p - vcoc i . r l - l e - co rn

3 r ice-soybean-wheat
r ice-r ice-wheat

3 r ic e-mungbean-corn
s esame-rl-ce-corn

2 ric e- sunf.Lower

3  r i ce  +  f i r sh - r i c  e

3 r ic e-r ice-mungbean

t - 1  r i a e - n  i a a - m , , n o h e : n

2-3 r ic e-mungbean-r ice

* - Used for mufti location testing

trit - Used for mu.lt ifocation aul/or pilot production progran
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VARIETAL TEST ING

The most important up.Land crops grown before and afterl rice are corn'

sorghum, soybean, peanut, mungbean and cowpea' The Institute of Pl-ant Breeding

at UPLB received a grant from IDRC to develoP varieties of upLand crops for

rice farming systems, The project includes screening of l ines and varieties

from the internationa.L centers (ICRISAT, IITA and AVRDC) and other national

breeding pt ograms; hybridization for selected promising varieties andselection

(Fig 2). The breeding program concentlates orl soybean, Peanut and mungbean '

Hybridization, se.Lection and screening are done at LIPLB and funther screening

and evaluation are al-so done in Santa lbria, Pangasinan. IITA recently

assigned a senior scientist at IFBI to identify varlieties of cowpea and

soybeans that f its the rice farrning systems. For corn and sorghurn, we are

collaborating with IPB, CIMMYT and ICRISAT. 'Ihe Thailand Field cnops Research

Institute (FCRI) and Indonesian Central- Research Institute for Food Crops

(cRIFc) intensified their work on breeding for rice fanring systems and they

contribute to the test ing.

The most  p romis ing  en t r ies  f rom .LPb,  in te rna t iona-L  centers ,  Tha i land

FSRI, and Indonesian CRIFC and nationa.L programs a!'e sulmitted to IRR1 for

seed increase and distribution to countries involved in the Network (Fig. 3).

Seven cnops are incl-uded in varietaf testing. These a!'e soybean, peanut'

mungbean, cowpea, bush sitao, corlrl and sorghum. Pigeon pea wilf be included

in 1985. The number of entries varies from 8-10 entries Per crop'

In 1985, we received and seed increase 7 corn varieties frorn Thailand'

Indoresia, Vietnam and lPB; 23 mungbean from AVRDC, Pakistan' China, Burma,

Thailand, Indonesia and IPB; 5 soybean from Thailand, 10 peanut frorn IPB and

5 rice bean fron Indonesia. We a.Lso increased 10 most pronising pigeonpea and

10 sorghum varieties from our varietal evaluation in IRRI . These entries wil l

rep lace  the  en t r ies  in  the  var ie ta l  tes t ing  in  1986-87 c ropp ing  Pat te rn  year .

A total of 165 tria.ls before rice (35 nungbean, 31 cowPea' 23 bush

sitao, 10 soybean, 11 peanut, 2 sorghum and 53 corn) and 268 trials after r: ice

(51 mungbean, 34 corrpea, 32 bush sitao, 37 soybean' 39 peanut, 15 sorghum'

48 colrl and 12 pigeonpea) were also distributed to diffenent cropPing systens

sites in Nepa1, Burrna, Bangl-adesh, china, Thailand' Vietnam' Indonesia, Sri

Lanka and the Phil ippines, The trials were for the 1985-86 cropping Pattem

year .
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Varietal- trial-s after and before rice were conducted in I countries in

1984-85 cropping pattern years. Data was received frorn Phil ippines, Thail-and,

Burma, Vietnam, Indonesia and China. Severaf promising varieties were

identif ied. The most promising varieties better than the check and/or the

highest yiel-ding cultivars in these .Locations are presented in tables 3 nnd 4.

LONG TERM CROPPING PATTERN AND FERTILIZER STUDI€S

one major objectives in cropping systems is to sustain the productivi ty

of the soifs, As we grow itor e crops i t  ! ,r i l f  resu.It  to rapid loss of fert i f i ty

result ing to lower production. Studies on i-ong term were started in the

Network in 1984. The main objectives of the studies are to deterrnine the

effects of continous cr,opping using dif ferent crop rotat ions on the soi l ,  and

crop performance and to determine residrEl effects of fert i f izat ion and other

soif  anendments on cropping pattern perforrnance. Studies are not uniforn but

data coflect ion is uniform. Co.Lj-aborators designed their experirnents depending

on their environment. Cropping patterns and fert i- l izer treatment varies from

l-ocation to location. Collaborating countr ies are Bangladesh, Indonesia,

Brrrna, India, Taiwan, Nepat and China. BaDgladesh Rice Research Inst i tute is

studying 4 cl lpping patterns with irr igation in Comiffa and Joydebpur and 3

cropping patterns in rainfed lowfand in Joydebpur and Rajshahi. iert i l izer

treatment is the same and the i  ntendisc ipl irEry teanr [Dnitors the diseases,

t/eeds and insect popu.l-at ion in dif ferent cropping patterns. Nepal conducted

4 cropping patterns with 3 fert i l izer rates in KhurEttar. There is also an

on-going r ice-r ice-wheat cropping pattern with dif ferent fert i f izer Ieve.ls in

Parwanipur' .  In Indonesia, there were four experinents establ ished in iowfand

and upland condit ions. There are: (1) effect iveness of part ial fy icidu.Iated

phosphate rock in year ro und cropping pattern in 4 research sites, (2) crop

and soi l  response to t ime and phosphorus treatnent - in cropping pattern in 4

research sites, (3) control led rel_ease nitrogen fert i . l izers in upland cnopping

in 5 research sites and (4) evaluation of effects of crop residue management

on soif  and production of r ice and soybean in year round cropping patterns in

3 experimental stat ions. Some experiments conducted in farmerrs f ield were

discontinued.

Most of the cropping pattern tr ials in ChirE are long terrn at least 3-6

years lr i th rotat- ion of dif ferent cropping patterns. Experinlents are conducted

by the Inst i tute of SoiI and Fert i . l izer of Hunan Acadeqr of Agricutture in 4

locations- and China National Rice Research Ir lst i tute in Shaoxing cropping
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system site. In Pintung, Taiwan the Distr ict Agricuftura-l- Irprovement Stat ion

is conducting a .Long tern tr ia] r^ ' i th 3 cropping patterns and 3 fert i l izer

f iEnagements, India part icipated in the Network in 1985 ard ctopping pattern

tr ials are conducted in 23 research inst i tut ions. Four to 8 cropping patterns

are tested on a long term basis.

RICE-WHEAT CROPPING SYSTEMS

one of the major cropping systems in sultropica.L countr ies is r ice-

wheat. In 1983, IRRI and CIMI,IYT started in col. l-aboration with national

prograns col-Iaborative research on r ice-wheat to identi fy prof i table r ice-

wheat systems in dif ferent r ice environments and identi fy best variet ies of

wheat and r ice that satisfy the crop rotat ion needs of r. ice-wheat farme.s.

Collaboration involves temperate countr ies (China aIId Korea), subtropical-

countr ies (Phi l ippines, Thailand, Indonesia, Burma, Sri Lanka, Vietnan and

MaLaysia). The two projects are cropping pattern test i .ng, and international

r ice-lrheat integrated tr ials.

CROPPING PATTERN TESTING

Cropp ing  pa t te rn  tes t ing  invo lv ing  r i ce ,  wheat  and o ther  c rops  are

conducted in cnopping systems sites and experiment stations in Nepal, Bangl"a-

desh, Pakistan, China, India and Taiwan. The most promising in terms of

returns and yield in Nepa] are: rice-wbeat-r0aize and rice-maize in Pumdi

Bhumdi; rice-chickpea and rice-wheat in Sukchaina and rice-wheat-rice and

rice-rnaize-rnaize in Ratna Nager. Bangfadesh Agricutture Research Institute

r€ported inerease in production and incorne over existing farmers systerns by

adding wheat in rainfed site in Rajshahi (rice-wheat) aDd irrigated site in

Rangpur ( rice-rice-wheat ) and rainfed site in Ishurdi ( mungbean-rice-wheat ) .

Substitution of wheat in irrigated site in Hathazari al-so increased income

and production of the farmer"s existing cropping systems. In Changwa, Taiwan

15 differ€nt cropping pattenns wer€ tested and the most pnonising cropping

patterDs wene rice-soybean-rheat, rice-rice-wheat , and rice -sorghufi-wheat.

out of the 6 cropping patterns tested in Tongxian cropping site in Beij ing,

DSR rice-wheat showed tbe highest yield a.Ithough the yie.Id of rice i i.r the

rice-wheat was l-owest, the bighest was in green manure -rice-rice. Cropping

pattem testing in India stanted only in 1985 and there are 23 research

institutions invol-ved studying 4-B cropping pattern per site on a long terrn
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basis. Most of the sites in northern, north eastern and north ! 'estern India

involves rice-wheat rotation system.

INTERNATIONAL RICE-WHEAT INTEGRATED TRIALS (IRWIT)

T h e  m : r n  n h j p . t i w A <  . f  r h i s  n r . i p . t  i <  t ^  i . l F h r i f v  h a f + a r  r ' : F i a t i a <  ^ +

r ice and wheat with nult iple resistance to pests and diseases that f i t  the

rice-wheat system. Trials are conducted in the experirnent stat ion and

promising material- tested in the cropping systems sites. Rice entr ies comes

from the IRRI Internationa.L Rice Testing Prograrn and wheat frorn CIMMYT Wheat

Pnogram, Nationaf breeding program contr ibutes 50$ of the wheat entr ies in

the tr ial-.  In tropical countr ies with .o local checks 5 entr ies from the

Phil ippine Inst i tute of Plant Breedinq and 5 entr ies from CIMMYT were in each

t raa f ,

There are 2 sets of trials fon rice and wheat. one set is earty

maturing and the other ear-Iy mediurn matr.]r. ing for rice. For wheat, one set is

e a r l y  a n d  t h e  o t h e r  l s  m e d i u m  n u t u r i n g  \ , € r i e r i e s .

In cropping pattern year 1983-84, we distr i .buted 31 sets of r ice tr ials

to f i f teeo countr ies. Eight earl-y sets l iere sent to the temperate and high

elevation countr ies (China, Korea, Bhutan, Nepal and Egrpt) whi.Le 23 sets of

early anl medir.nn maturing variet ies were sent to subtropical and tropicaf

countr ies (Burma, Phif ippines, Thalland, Vietnam, Bangladesh, Nepal, Pakistan,

Sri Lanka, Indonesia and Malaysia). for wheat, 31 sets of early and med iurn

matrr ing variet ies were sent to the sane countr ies.

0n r ice, the top grain yielders were IR 42 in WakeIlE and Yezin and

Milyang 54 in Patheingyi,  BrEnE. Howeven, Milyang 54 was outyiefded by a

]oca -L  van - i e t y ,  Pe l i t a  1 -1 .  . Ln  t he  Ph j l i pp ines ,  r he  ou t s rand ing  va r i e t i es  we re

BR 51 -282 -8  i n  I sabe . l a ;  IR  36  i n  Los  Banos  and  RP  825 -45 -1 -3  i n  Nueva  Ec i j a .

RP 825-45-1-3 was aIso the rpst promising variety in Chiang Rai and Chumpae,

Thaifand and Bairawaha, Nepal-;  In two other test si tes in Thail_and (Chiang Mai

and Muang Prae), IR 54 was, however, the highest grain yielder. f t  also gave

the  h ighes t  y i e l d  i n  Jesso re ,  Bang ladesh .  I n  Joydebp r . r ,  IR  13540 -56 -3 -2 -1  was

i h 6  i ^ ^  - - - i - . , i - l  . r - -

0n wheat, UP 262 was the ncst promising arcng the ea!,fy nBturing CIMMYT

entries in Joydebpur and JanBl-pur, Bangfadeshi Muang Prae, Thai.l-and; Milyang,

Korea and lsabela, Phitippines, It was, however, outyietded by loca.I varie-

t ies  in  Dang- Iadesh and Kor .ea ,  In  o ther  tes t  s i tes ,  the  ou ts tand ing  en t r ies



were Nacozari 76 in Rupandehi, Nepal and Jessore, Bangladesh; Sonafika in

Dokri,  Pakistan and Changsa, Hunan, Chirn; Sonka Inia in Khon lGen' Thailand

and  c  213 -15  i n  Los  Banos ,  Ph i l i pp ines .

In the mediur maturing group, the highest yie.Id ]eve]s (4.6 t/ha tras

obtained in Bangladesh. The nost prornising variet ies were Pavon 76 in

Joydebpur, Bangladesh, Dokri,  Pakistan and Chiang Rai! Thai.Land; Chano 79 in

Jama.Ipur, Bang.Ladesh and Kathmandu, Nepal; Gfennson 91 in Hunan and'Sichuan,

China and Wakema, B u.ma and Tyrant S in Jessore, Bangl-adesh ard Yezin, Bu'dla.

Glennson 81 dnd Tyrant S were, however, outyiefded by the focaf variet ies in

Ch.ina and Bang.Ladesh, respectively. C 213, was the highest yielding entry in

Los  Banos ,  Ph i l i pp ines ,

CROP-LIVESTOCK SYSTEMS RESEARCH

Co l l abo ra t i ve  resea rch  on  c rop - f i ves tock  s ta r t ed  i n  1984 .  I t  cons i s t s

o f  on -expe r imen t  s ta t i on  resea rch  i n  IRR I  and  t he  Ph i l i pp ine  I ns t i t u te  o f

AninEf Science (IAS) and an on-farm research in Santa Barbara, Pangasinan,

Ph i l i pp ines ;  Ba tumar ta ,  Sou th  Suma t ra ,  Tndones ia ;  Pund i  Bhumd . i ,  Kas l : ,  Nepa l

and Ban Phai, Khon Kaen, Thailand. The work in IRN.I concentrates on food-

forage eropping systens, forage crops management and duaf-purpose crops

cropping syEtems. IAS works on feed techno.Logy and pesticide residues.

ON-FARM RESEARCH IN CAROSUCAN AND MALANAY

R e s e a r c h  t h e  P h j l  i p p i n e s  i s  c o n d u c L e d  i n  2  v : I l a g e s  o i  S a n t a  B a r b a r a ,

Pangas inan ,  Ma lanay  j s  an  i r r j gaLed  and  Ca rosucdn  d  rd i n fed ,  bo th  l owLand

riee growing areas. Rainfa.t l  starts in May or earfy June peaks in August and

ends  i n  l a te  Sep tember  t h ru  oc tobe r  w i t h  4 -5  weL  mon ths  and  2 -3  d ry  mon ths

7973 -82 .  So i - I  i s  c l ay  l oa rn  t o  sandy  l oam w i t h  pH  6 .7  -  7 .9 .

ca rosucan ,  t he  ra j n fed  s i l e  have  abou t  56b  hedvy  ano  "q% l - i gh t  so i - Ls .

Lverage .Landholding is 1.6 ha per household. A monocrop r ice predominates aod

depending on rainfalf  after harvest in November, some farmers may pfant

m u n g b e a n ,  t o m a t o e s ,  p e a n u t s ,  w a t e r a o e . l o n ,  e t c . ,  m o s !  r i e l d s  o e i n g  l e ' t  i d l l o H .

IR 42 and other rnediurn maturing r ice variet ies are gro$rn in heaqr soifs and

IR 36 and earl-y maturing in l ight soi. Is. Catt. Ie and buffalo ho.Ldings average

1 .L  pe r  f a rm ,  o r  an  s tock ing  ra te  o f  1  ma tu re  an ima l  o r  an i rnd l  un i t  (A .L ' . )  pe r

ha. Famer operators are l+8 yeals ol-d on the average; and a househofd has 5

menbers, 3 regufat '  practice of the farmer.
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There are 18 cooperatons in Car:osucan with 4 treatrnents. These are :
(a )  1  an ima l  p lus  techno logy  in te ryent ion  w i th  0 .5 -1  ha ,  (b )  2  an ina ls  (1 fo r

dnaft and 1 fattening) pl-us technology intetryention rithin 1.1-2 ha fam,
(c) contnol of (a), and (d) control of (b). Farrn size and anirna.l number are

the sane for the control and we rnonitor: the regu.lar practice of the farmer.

Interventions or technology package in livestock r0anagenent incl-uded

daify feeding i{ith 2 kg leucaeDa or" other legune forages, p:rovision of urea-
nolasses-mineral b.Iocks, establishment of inproved forages in their fots and

animaf health care. Util ization of f ibrous crop residues, especial.Ly rice

stnaw, was recorded and related with actual fann grain and residue output.

After 300 days feeding period, l iveweight gains of catt. le, apparentl-y

did not refl-ect differeoces due to farm size or intervention. The weight
gains for treatrnent ith 1 animal was 0.18 kg/day, treatment with 2 aninals

was 0.16 kglday. There was no significant difference because of the foflowing:
(a) urea-rnol,asses-rnineral blocks was discontinued and farmers do not have

enough l-eucaena to feed 2 kg,/day; (b) controf famers also gave the inter-

vention we !'ecommended, and (c) forages grasses and plantings of leucaena were

in t roduced in  1985 and w i l l  be  used in  ear . Iy  1996.  In  Dec. ,  1985,  we prov ided

the faroers with 2 kglday of rice br:an to feed the anirnafs for 50 days before

narketing.

The livestock cooperators was aJ-so the crop cooperators in Carosucan.

We continued the cropping pattern and component tecbnol-og/ triaJ_s to defermine

the stabil ity of the pattern and fulther refine the various conponent of the

system. We tested rice-mungbean and rice-cowpea using IR 60 early rnaturing

ahd conducted ferti l izer tria.Ls; variety trials of ear.Iy rnaturing cowpea,

mungbean, and bush sitao in the heavy soil_s before rice; r ' ice vreed control and

variety trial" of early and nediurn maturing rice variettes.

Introduction of mungbean and cowpea were adopted by the farners. In

1985-86 dry season 67% of the fanners in Canosucan pfanted mungbean and cowpea

after rice. Before the prpject started less than 10t of the farmens p.lanted

upland crops.

Fiel"d data of the first rice crop using early maturing vanieties showed

that IR 60 yielded significantly higher cornpared to IR 36 and IR 62 nhich the

fanmers are using with a grain and fodder yiel-d diffenence of 61i 66 and 17;

40 percent respectively. Differences in return above variable cost further
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confirrn the viabil ity of the irnprcved nanagement with a 26 and 112 pencent

advantage to that of IR 61 and IR 36, l ikewise with a higher leturn to labor,

power and naterial cost.

In the heavier soils IR 42 gave a yie.ld and fodder advantage of at

l-east 4 and 48 percent nore than the same variety under the famer's nanage-

nent. Cornparing the improved practice to farners .Ioca1 rice variety (DIKEI)

and IR 48 it showed a grain yield advantage of 42 and 16 pelcent and with 43

and 44 percent fodder yield advantage, respectivel-y. Return above var.iable

cost showed a 109 rnore gain by just inproving the managenent of IR 43 and an

advantage of 64 and 30 percent conpared to DIKET and IR 48' nith a corres-

ponding higber return to labor, power and mateniaf cost.

Variety tria.I of earJ-y maturing legune crop planted before rice were

tested to identify varieties for cropping pattern use, For nungbea!' IPB

M 79-13-60 and lPB 1"1 '79-22077'l looks pnomisirg witb a grain and fodder yield

advantage of 181, 136 and 26, 6 percent betten than the fanners local, vaiiety

and Pag-asa 1 which is a reconmended variety. Green pod yie.l-d for cowPea and

busb sitao showed that Tvx 133-16-1 and Bush Sitao #6 ar€ the most prornising

cu l t i vars  g iv ing  pod and fodder  y ie ld  o f  0 ,36 '  6 .90  and 0 .65  and 1 .92  tons  Per

hectare, respectively,

Levels of nitrogen fertilize:r to earl-y natu!'ing rice cultivars shored

that the p)]esently reconmended rate of 40 kg N/ha is sti l ] the nost econonicaJ-

level while 30 kg N/ha is most appropriate for the nediun maturing cuLtivars

cornpaled to the cropping pattern reconmendation of 20 kg N/ha.

Weed contlpl- trials using early maturing rice variety in the l-ight

soils showed that lotarSMeeding folfowed by selective handweeding 21 days

after energence shoi"red to be the most prornising treatnent cofipared to the

fanners practice and other tt€atnents with herbicide conbinations. In the

heavy soils using rnedium rnaturing valiety IR 48, the use of Butachlor 1.5 kg

ai./ha 3 days before transp.lanting plus handweeding 21 days after transplanting

lras the nost economical treatnent conpared to the farmers practice. However,

the use of he:rbicide to contncl grasses and sedges lri lJ- not be adopted by

fanners because of the direct input cost ( labor is rnore abundant at the site).

In addition weed free fields wil l- deprive the fa!'ners their source of feed for

rurninants which becone critical during the rice vegetative growth. Accordingly

famers are wil-ling to use chernical weed control- .nethods for broad leaf vreeds

only.



Variety trial of different early and medium maturing !"ice cul-tivars

showed that in the earLy maturing grEup IR 60 the variety used in cropping

pattern test ing outyielded the othe! entr ies. However in terms of fodder

yiefd IR 19743-25 yietded 12 percent more compared to IR 60 and i t  is ? days

earl- ier. Mediurn naturing cult ivars showed that IR 42 the variety use in the

cropping pattern tr ials and popularty adopted by farmers was signif icantfy

outyielded by IR 21820-154 in fodder production but 2% higher in grain produc-

t ion. This promising l ines a-Iso natures 16 days ear. l ier than IR 42.

The irr igated site in Malanay i6 about 118 ha where 83% is lowland and

17b upland, About 35% of the area is fulty irr igated 29% part ial ly high

yielding crops are grovm in the irr igated areas. Yiel-d are general l-y about

3-5 t/ha and farrners use the recommended technol-ory. tbland and part iaf ly

irr igated areas are planted to r ice, peanut, corn, cowpea, str ing beans,

tomatoes, etc. Catt l-e and buffa. lo holdings average 1.1/household, or 0.92

A.U,/ha stocking rate. farner cooperators are also 48 years ofd average;

households have 7 nenbers, 4 of whom work on the fam.

There are 20 . l ivestock coope!'ators in Mal-anay with four treatments.

These are: (a) 2 anirnals (1 for draft and 1 for fattening) p. lus technol-ogy

intervention with 0.5 - 2 ha farms, (b) 2 animals (1 for draft and 2 for

fattening) pfus technofogy intervention with 2.1 - 3.5 ha farmens, (c) control

of treatrnent with 2 animal-s, and (d) contro-I of treatment with 2 animals. In

the control t leatment, farrn size and animaf nuiber are the same and we

nonitoled onl-y the regular practice of the farmer. The technolosr interveD-

t ion is the sane as iD Car"osucan.

After 300 days feeding the f iveweight gains did not ref lect dif ferences

due to the intervention and farm size, The dai ly weight gain of treatment

with one aninal was 0.20, treatment with 2 aDimafs.!.ras 0.21, control l ,r i th 2

aninal was 0.22 and, control- i { i th 2 animals was 0.23. In the months of Aug.,

Sept.,  and oct. the experinental- animal-s recorded dai ly average weight gain of

0 ,35  kg  conpa red  t o  t he  con t ro f  wh i ch  v ras  0 .24  kg .  I n  n i d  Oc t .  t o  m id  Dec .

the weight gain was the sarne. Loss in weight was recorded in mid Dec. to mid

Feb, The animals gain weight in mid Feb.

March and mid Apri l  with onl-y 0.19 for experimental and 0.37 kg for the

control-.  In nid Apri l ,  we provided the experimentaf animal-s with suppfemental

r ice bran for '  45 days. The animals responded weff $ith gains of 0.55 compared

to 0.12 kg/day for the controf. This shows that even minina.L supplemental
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feeding could effect bette! I ivereight. The experinental animals were so.Ld

and income ranged from P 1,008 to I  1,950 per head.

Although there is no cropping pattern tested in Malanay, component

technology trials such as variety triaJ-, ferti l . izer rates, ratooning potential

of the first rice crop and fi.tt ing upLand crops between the two rice cropping

systens were tested. Except for fertif izer rates and variety trial- the rest

failed due to unceltain tirne of releasing water during the first crop which

eventually f looded the mungbean c!'op at f lowering stage. Potentia.L of

ratooning is hindered because of lodging of the main crop caused by flooding.

Fentil izer trials during the dry and wet season showed that 80 and 60 kg N/ha

are the nost economical 1evel, respectively. Varietal trial of pronising rice

var:ieties showed that IR 60 gave the highest yiel-ds during the dry, although

IR 58 showed * .he  h ighes t  fodder  y ie ld .  Dur ing  the  wet  season IR 218150-85-3-2

, ' r S r r E b  L  J r r f u ,

OTHER CROP_LIVESTOCK RESEARCH SITES

A crop-livestock systerns lesearch was started in Thail-and in June 1984.

It is being inpl-emented under the .Leadership of the Farming Systens Research

Institute, Department of Agricu.Lture in cofl-aboration with the Agricu.Lturaf

Economics Research Division of the Office of Agricu.Ltural Econonics, Anirnal-

Itutrit ion Division, Department of Livestock Development, and the Khon Kaen

University.

Ban (Vil"l-age) Paw Daeng, Amphur (Dj.strict) Ban Phai in Khon Kaen was

sel-ected as the resealch site, \.pical- of Northeast Thailand, the site is a

rainfed rol-l- ing up.Iand with terraced rice fields bounded by uplands. It is

comparative.l-y drier than the rest of the country with l-ess than 2000 mn

rainfal-]. A r]ice moDocrop is t lpical in the lowland and cassava in the uplands

with sorne kenaf, Buffafoes are kept for draft and native cattle for beef.

Twenty tbree farmer cooperators were sefected as fo]lows; (1) Princi-

pal.ty . l ivestock farmers. Even farmers orned at least 6 cows in the beginning

and had (1.1 ha) 7 rai of backyard fonage; (2) Crop-livestock farmers. Eight

fanners  owned 2-5  eows and had (0 .6  -  0 .8  ha)  4 -5  ra i  o f  backyard  fo rage;  (3 )

Pnactieall-y crop fanners. Eight farne!,s owned less than 2 colrs r^,ith 0.4 ha

(2 .5  na i )  o f  backyard  fo rage.



3 6 0

Inpr"oved cropping pattern testing includes peanut .i cassava, colrpea +

cassava, corn-rice, rice-cowpea, and !, ice-fodder cropa, Urea treated rice

strair is to be tested as an implaved feed for cattle, Impro!€d forage grass

and Leucaena are a-lso planted in the backyard for feeds.

In Nepal, Purdi Bhumdi Panchayat (viUage) in Kaski Distnict, western

region was chosen as the crop-Iivestock research site. It represents the hifl-

or niddle rnountain agro-ecological zone that in tu!,n accounts fo:r 7t of tota_I

cultivated larid in Nepal. El-evation is from 750 to 727A n, a.bove sea level,

Annual rainfall is about 4000 mm. with over 900 occunring between nid-Apri.L to

rnid-October. Daily mean tenperature nanges from 13oC in Decenber to a high

25oC fnorn Jlrne thru August. Hail is a serious probfem fo! farmers in March to

June and September. to November; darnaging ripening wheat, corn, and ripening

r i c e .

The cropping systems research in the vil lage has been expanded to

acconmodate the crop-livestock systems research. ' lko groups of farmers were

identif ied: croup I (Control) farmers wiff be monitored as to their agricul-

tural activit ies, Group II (Intervention) falrners wift be involved in

dairying.

The site in South Sumatra is .Located in Batumarta, a transmigration

area. Tbe soil is predominantly marginal (Orthoxis Ty'opudults) with tow pH.

Rainfall is high with 6 wet and 2 dry months. The area were opened from

Imperata and seconda4/ forest about 10 years ago. The most promising cropping

systems after 4 years of research is rice + corn intercrop rel-ay cassava on

the corn rows foflowed by soybean of peanut after harvesting rice then

followed by cowpea or rice bean. Terracing was introduced and in the edge of

tbe terrace setaria grass is planted to prevent soil erosion and pnovide feeds

fon the l ivestock. Farmers have 5 ha of 1and, one hectane block is for hone

lot and food erops. A two t ha bfock is nearby for food crop production; t ha

is planted to rubber in a plantation, and another ha is reserve, Farmers were

given a head of cattle. Itrow farners have more than 1 cattfe.

The reseanch team extended their cropping systems research to include

Livestock. 1!o vi] lages wil--L be involved one vif fage raising Bali  catt le and

the other Brahman grade catt le. their study invo-Ives the whofe farrn. Treat-

ments a! 'e: (1) farmerst systems without .Livestock, (2) farmers t systems with

l - i ves tock ,  ( 3 )  g radua t  imp rovemeDt  i n  f a rmers r  sys tems  (w i t h  f i ves tock ) ,  and

(4) introduced farming systems modet (with l ivestock and poultqr).



OTHER COLLABORATIVE RESEARCH

There are other cof-Iaborative researeh which were discussed in the

Asian Rice Farming Systems Working Group rneetiDgs, During the neeting in Sri

Lanka in 1984, we agreed to colfaborate on green manuring using Sesbania and

dual purpose food crops such as cowpea and mungbean. Nepal, phi l ippines, Sri

Lanka, Bangladesh and Burma wil l  part icipate. IRRI and national programs

agreed to include in the Network activi t ies research on women in r ice farning.

Research wil f  be impl,emented in the Phil ippines, Indonesia, India, Bangladesh,

Thailand and Nepal. A design workshop was hefd on Apri.L 10-15, 1985 and

part icipants submitted their research proposals. Ttrere are discussions with

Inte! 'nationa.I Center for, Living Aquatic Resource l4anagement (ICLARM) to start

a project on r ice-f ish farming systems in 6 countr ies (Phi l ippines, Indonesia,

Thailand, Bangl-adesh, India and China).
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