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Evolving research methodology

By its itcrative/dyn ric n.ture, Faining Systems Research

(PSR) is evolving. fn the Asian Faming Sy6tena N€ttirork (AFSN),

j-t rraa convenient to initirlLy ',rid6,, on the cropping systems Re-

search (CSR) M€thodology Leadj,ng to Fa:.ning Syst€m8 Reaearch (FSR).

The latter ras d€veloped by Ehe AFSN rcrking group of re6earchera.

I t  consis ts  of  s i te  .p1. .c- - :n : r ,  .s i te  descr ip t ion,  deaj .gn,  test ing,
pre-production testing and pilot production progran. and produc-

t ron progran (F ig.  l ) .

This methodologry could b6 traced to the j.ntensive rnultiple

cropping work initiated by Dr. R. Bradfield in the t96os. This

naa broadened frqn nultiple croppj,ng to cropping aystema resea.rch

r.n 1972. Durj.ng 1974-75, the introduction of an interdiscipl inary

tearn which i.ncluded a full-time econonist further expanded research
effort using the systems approach. The Aaian Cropping systems

Nelwork (ACSN) was al6o for|||€d in t9?4 to encourage collaboration

betu€en natronal research progratta conducting CSR. h 1993, the

netuork becane knoun as the Asian Farming Systema Network (APSN).

By consensua in the AFSN, this shift from CSR towards FSR

coul.d be done follofllng the csR method, €ither in an existinq re-

search site and,/or i.ncorporating livestock as an additional farm

Senror  r (ese , . ' , r . ) , ,  fe !1on,  Rrce  ! 'a rn rng  Sys terns  Program,  lRk i ,  Lus
l tanus  ,  Phr  i  rpD l .nes  .
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cor ponent. this step by step move, instead of conai.dering every-

thing in tlre systen afl at once' was deliberately done to (a)

faci.litate interdiscipL inary effort, and (b) focus on more direct

crop-livestock i.nterdependence ' e.9., use of fibrous crop resrdues

as livestock feed, recycling animal manure for fertil izer' and

utilj.zing animal draft power for tractron. other animals and

enterpriges may be consi.dered later and as the situation may warant.

In  ch ina,  for  instance,  swine j -s  the l ivestock being considered rn

a predominantly grains croppj.ng system.

Prom Iimited experience in crop-Livestcck Systems Research,

nodifr.cations in the CSR meLhodologv are most needed with respect

1 )  ' , iho Ie  f  a rm,  vs  exper l .menta l  p . lo ts ,

2 )  The need to  s imp l i f y  fa r r i  record  keep ing  (FRK)  v ts  a

v1s  research  da t .a  needs  bv  drsc iD l ine  and fo r  economrc

In  c rops  research ,  j . t  ] . s  conven len t  to  conduct  t r ia l  p lo ts

f rom se ' ,e ra l  up  to  1 ,000 sq  n  o r  more .  Resu l - ts  a re  then ex t rapo-

Iated to the hectare or to the whole farm. Proper repli.cation rs

a fso  done to  sa t is fy  s ta t j . s t rca l  rn te rpre la t ron .  L i .ves tock  re -

search fol.Low srnilar research procedures, especrally in properly

rep l i ca t ing  exper i rnenta l  un t ts ,  i .e , ,  an ima ls .  Th is  poses  log is t j  -

ca l  p rob lems ln  fa rmers '  f ie lds ,  Large  an l -ma ls  cannot  be  cu t  up

to  c rea te  more  unr ts .  The research  pro lec t  n ray  no t  have su f f i -

crent funds to provrde a minimum number to farmer cooperators,

On lhe othe.r- hand, when the resea.chers include nore farmers whc

own anlmals, *-ne anJ.mal variabil l ly problen fiay be solved but . i:

w t l l  mean more  v rork  fo r  the  researchers  in  dea l ing  w i th  mo le

coopera tors .  Ths  smal . Ie r  an ima ls  l rke  qoats ,  sheeD,  p iqs ,  and

chrcken mav o.rmlt the use of an expe!']mental Dtot tc accorffnodate

t h e  c r o p  @ m c a n e n t . ,  1 . e . ,  1 , 1 0 0  s q  m ,  0 . 2 5  h a ,  e t c .
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Farm record keeping (FRK) is a tool used by the economists

to itonize the farm household farm and non-farm activities as well

aa costa of inputs, returns from harvests, etc. It continuously

challengea the reaearchers to simplify these records, not only fron

the standpoint of leseening the burden on both farmer and research€r

alike but also and specially J.n deciding what data are really ne-

cessary. Interdisciplinary interaction is important in this regard.

For.instance, Iabor Etandarda could be devis€d by the comnodi ty

ap€ci.aliats so that man-houra or man-animal hours need not be re-

corded by the farmer. It may suffice to say, uae 1 man-hour per day

to fe€d and care for 1-2 cattle or buffaloes, 1.5 man-houra for 3-5,

6tc. These standardg can be derived from previoua r€search, then

occass j.onal.l.y refj.ned. In the Philippine RIARS setup, res€archera

are nor, setting up some standards for determini.ng labor required

for fieLd cultj.vation, harvesting, etc. under varying circumstances.

Similarities with cropping syetems Rdsearch

Farming syatems research ie similar to cropprng syaEems

research (CSR) in that it:

(a)  Is  done on- farm

(b) considers farmer's prioritiea as being the llpst

rmportant

(c) Addresses broblem(s) faced by a large number of

farmers, which limits production

(d) Congiders government priorities

(e) Evaluatea design suitabiJ-ity in terms of

1.  B io logica l  feas ib i l i ty

2.  Technj .ca l  feas ib i l i ty

3. Economic viabilitv

The researchera gtrive to alfive at a consen8ug on the

suitabj.Iity guestion after consultation with the farmers. This is

becauae there may be few if any research item that will pass all
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three levels. Growing a neir crop varretv may be bth bj.ologically

an  technrca i l v  feas ib le .  The f ie ld  t r ra j .  i s  then done to  tes t  i t s

econonic vr abr 1i ty .

Such degrees of suitabil itv are assocJ-at-ed with different

components of the env.r.ronment.

For  b ro logrca l  feasrbr l l t y ,  Lhe env l ronr len ta l  fac to rs  a re

phys ica l ,  c l rmato l .oorca l ,  and b i .o t rc ,  such as  amount  and d is t r fbu-

t ron  o f  ra ln ia l l  and  i r r iga t ion ,  Iandscape hydro loqy ,  d rought '  e tc .

A  b io log j .ca l l v  feas lb le  c ropp ing  pa : te rn  o r  fa rming  en terpr ise  w i l l

grow or thrrve 1n t.hese condj.trons welL enlugh to achleve locally

acceptabae y re ld,/performance levels.

T€chn ica l  feas ib i l r t_v  i s  c je te rmrned b l ,  the  ab i l j , t y  o f  a

fa rmer  to  execute  the  c ropp j .ng  pa t te rn  o r  ac t l . v i t y  w i th  a  spec i f ied

resource structure. Thrs rs the resource slructure that most

probable wrll prevarl at the site durrng r:he productron progr.rn

phase.  Such technr .ca i  feas ib rL i ty  o f  c ropprng pa t te rn  o r  ac t i v i t y

at a siLe is determined by lhe avai.Iabil lty of 6uch : 'esources as

labor ,  agr rcu l tu ra l  chemica ls .  t rac l ion  power ,  specra l  equ ipn€nt ,

c red i t ,  p ro< iuce  marke ts ,  e tc .

The economr .c  v rab l l l t y  o f  a  . ropp i .ng  Dat te rn  o r  ac t j . v i t y  1s

determi.ned by t.he costs of these resources and the prices of the

produc ts .  I 'he  AFSN uses  the  nargrna l -  benef  j - t  cos t  ra t io  (MBCi i ) ,

and l t  shou ld  be  equa l  to  o r  g rea ter  than 2 :1  fo r  the  new Lechno-

Iogy  to  be  acceptab le .  Th is  i s  s im i la r  to  the  benef i t , / cos t  ra t :o

used by thq .ievelopment banks l ike the lTorld Eank.

St  te  Descr r .Dt lon

The s i te  descr j ,p t ron  phase enab les  Lhe regearcners  Eo

ident i f y  and lescr lbe  major  reo iona. l  fa rmrnq svs t -em6 and unders tand

the  dvnamrc  and j .n te rac t i . ve  re la t ionshrps  o l  these sys tens  w i th

wrder  reqrona l  s , r ' s tems and overa l . I  env i ronment  (Jayasur rya ,  I984) .

I t  i s  coverec  by  o ther  paoers  i .n  lh is  sen inar .  Both  secondary  and

pr imary  oa td  shou ld  be  exhaust rve lv  famt ] ] .a r  r -o  the  resea- rchers  a t
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design phase. AII these data should i.nclude the farmers, view-

point: his own agsessment on probable success of new technologie8,

as hrell as his goa].s and aspj_rations. The latter may alab include

the contributions of a sociologist aside from that of the economist.

In the design phase, after knowing as much as possible about

field conditions, the researdh€rs attenpt to assembLe component

technologies that have potential for successful farrner adoption and

will improve farm producti.vity and welfare. ?hese ',best bet', alter_

natives may be new cropping patterns, crop varieties, agronomic
practices, aninal feed supplernentation, etc. Researchers woul.d draw

these technologies from experiment station research outputs or from
more successfu l  farmers,

The design phase is expected to come up with cropping,/Iive_

stock schem€s specifying all production techniques and data

incj-uding alcernatives based on weather and envj-ronmental condi_

tions. Because of inherent limitations for on-faro rrrork, researc_

hers may decide to simpJ.ify and concentrate on aelected components

of curent systems. This is more so when farmers are technologj._

caLIy "advanced, , ,  a t ta i .n ing h igh crop y ie lds,  pract ic ing inproved
animal  husbandry pract ices,  etc .  The design phase may a lso suggest :

component technology experiments for specific problems. ?hese may
ln turn to be done separately or passed on to the experiment sta_
t lon researchers.

A desagn workshop that may take three days is the best

oppor tunl - ty  for  aLl  research workers f ron a l l  levels  (nat ional ,

regr .onaL,  research s i . te)  to  draw up the f inat  p- tan6.  Thj .s  is

normal ly  done so that  deta i led p lans are avai lab le af  least  one
month before the onset  of  the cropping,  j - .e .  ra . iny season.  Exten_

sion aqents assrgned to the area could also contribute valuable

rnsrqhts j .n  thrs  workshop because of  theLr  famt.Lrar i tv  wi th  local
condit.t onE -
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Procadura. For Derign

Savoral, FSR advgcates hav€ lj-sted aeven gteps in identify-

rnE 'bart-bet' tachnological inprovsnents to be considered for

on-fatn trials. These are: (a) identifying key factora linj.ting

f.!n rs' production and rncome; (b) identifying available techno-

fosy by vhich those constraints may be overcome (assesain: biolo-

gical feasibilityr (c) li.sting aLI changes to che farmer that

ui,l.l rssult by introducing theae techno]"ogres; (d) computing rough

coatr and benefita !o the famer of the changes (assessing

€condt | ic  v j .ab i l i ty ) ;  (e)  matchinq the changes against  the reLevant

circunatances of the farmer (assessrng technic,:l or technological

f€asibility, (f) attarnrnq fanner feedback concernrng the proposed

technoloqj,cal innovatrons to be tested (assesstng socio-cul-turaL

as wel l  aa conf l . rmina qenera l  acceptabr l i tv) ;  and (g)  set t j .ng

p r i o r i t i e s  f o r  o n - f a r m  r e s e a r c h .  ( D v e . l e e  e t  a I . ,  Z a n d s t r a  e t  a i . ,

and Shaner et al . )
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Design And Ex AnEe Analysis of Crop-Livestock

Svs tems Research  a t  S ta .  Barbara

Pangas inan,  ph i  l ipp  ines

Si te  Descr ip t ion  and Exper imenta l  Des ign

Sr  te  Descr r  p  t  ion

1 .  T \^ /o  d is t inc t  land  types :  ra rn fed  (Caosucan)  and

r r r rga ted  (Ma lanay  )  *

2 .  Exrs t ing  and r rnproved (exper lmenta l )  c ropprng

pat te rns  :  (  F rg .  )

r a i n t e d ; TPR -  Fa I Io r r  (TPR = g t .31 , "U1anted  r j . ce)

r r r rqa ted :  TPR -  TPR

3.  Exper imenta l  des ign  (No.  fa rmers)

Landho ld ings  s ize ,  ha
eroF- l rves tock  Aspect Rarn fed

0 . 5 - 1  , 5  1  . 6 - 2 . 5

Wl th  I  n te rven t  1ons

No ln te rvent rons  (  con t ro l .  ) t r J

Crop Conponen t

Varret ) '  t r ra ls  (  Rrce )

Cropprng pat tern

Rain fed

5 cooperators

Iff igated

l cooperator-

5 cooperators

*  Names o f  LJarangay or  v l lLdge,

r n  t h e  P h r l - L p p r n e s .

the  smal  les t  po l i t ] . ca_L unr t
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4. tntsrv€ntions ( t€chnology innov.tionr,

(t ) cror,-liv€stock

a. Farn€rs fe€d L€ucaena to cattls.

b. Provide salt + nineral tuppldFnt to cattl€.

c. Animal health c.r€.

(2) cdrponont t€chnology (croppinE p.ttern tclting)

a. TPR - !,laiz6, Peanut (rainf6d)

TPR - Cot{psa, ifung

b. TPR - Mung - TPR ( irrigated)

crop Rosidue Yields and L,arge aninal tioldings

ln the trdo barangay projact sj,tes at sta. Barbarar the site

d€scription aurvey r€v€aled a hlgh concGntration of large animals

(Table 1) : it is roughly 1 aninal per fann houeehold in the rainfed

and irrigrtod ar.a8. Thi! is in turn rbout I rnitrl unit per

h.ctare (1 A.U.,/ha) in both locationa.
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Tabl€ 1 . Cattl€/Buf falo holdinga, tlalrnly and CarioEucan.

Malan.y Caroaucan

CattIe

cou + breeding heifer
Bul l  +  bul lock
2-year old
Year l ing
caI  f

Buf fa lo

Cow + breeding heifer
BUII + bul lock
2-year  o ld
Year l ing
cal f

crand total, h€adg

A . U .

Mean, heads

A . U .

A.  t l .  /ha

Mean .land area, ha

sub-total

Sub-total

f

6

J

;

1 0
1 5

I
1
3

30

f J

f u

1  . 0 8

1 . 0 2

0  . 9 2

1 . 1 t

7
5
'|

3

;

1 2
, :

2

;

4 3

4 0

1 . 4 3
' t  .33

1 . 0 1

1 . 3 2
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Such stocking rate or concentration of animala is rath€r

high, especially in relation to ttr€ available crop reaj.duea ahown

in Table 2. Th€re appears to be sufficient feed fron residues

alone, on the basis of roughly 3 MT DMlA.U.r/year. How€ver, d€fi-

ciency in feed energy (TDN) and protein (Cp)rr is apparent, aa-

aumrng crop residues are the only aource of feed:

ITEU DM TDN CP

Required by A. U. /alay, kg

A.  U. , /year ,  MT

Available per f arm,/year, Malanay

Carosucan

7  . 1

2 . 6

6 . 6

2 . 6

3 . 8

1  . 3 9

2  . 7 9

1 . 0 9

0  . 5 0

o . 2 2

0 . 2 2

0  . 0 9

1 A.U. or nature animal equivalent - 1 cohr or breeding

hei fer ,  1  breedj .ng buI I  = 1.2 A.U. ,  t  he i fer  or  aEeer

=  O / 7 5  A . U . ,  1  y e a r l . i n g  =  0 . 5  A . U . ,  a n d  1  c a l f  -  0 . 2 5  A . U .

TDN = 169s1 Digestible Nutrients

CP = Crude Protein
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Table 3. Ex-ante cost/return anal.ysis of rainfed crop-livestock
system

R a i n f e d ,  1 . 3  h a No i.ntervention With intervention

Rrce crop
2  M T  x  1 . 3  h a  x  P  3 , 0 0 0  p  7 , 8 0 0  p  7 , 9 0 0

Mung
0 . 5 M T x 1 h a P 8 , 0 0 0

Cat t le  so ld
1 0 0  v s  1 2 0  k g
Lw gaj.n x P20

Saving from fertiLizer cost wj-th
manure use
6 M' t  = 24 kg N,  12 kg each of

P & K *

Total gross returns

2 , 0 0 0

4 ,  0 0 0

2 , 4 0 0

1 , 9 3 7

Less:  cost  of  r ice product ion 2,5"14 2, ,5 j4
cost  of  mung product ion 1,320
Iabor cost of manure

appl icat ion 280

Gross margin* *

P  9 , 8 0 0  F  1 5  , 1 3 1

|  5 , 2 2 6  P  1  0  , 9 6 3

'Ertiaut"d 
nutrient val-ues from rnanure: 2% N, lt each p and K

(20* DM basis) ,  each Pl85lbag fer t . i l izer  or  p8.22 and 30.93/kg N
and Pr  K,  respectrve ly .

Gross margin = Gross - gross return x .33



In practlce, farmers supplenent the crop residues by (a) cut-

and-carry weeds, j,pil- ipil browse ' etc., and (b) grazing or tether-

ing the animals. It is also knoitn that cattle and buffaloes

conaune a maximum of only 5 kg rice straw DM,/day because it i3

unpaLatable. Thj-s is barely sufficrent for maintenance. Thus'

animals fed rnainly on rice straw tend to lose weight in the dry

season and recover slolrly j.n the following rainy season.

Ex-ante  ana lys is

Ba6ed on the above requirenent for an A.U.,/year, neither

Iocation can support 1 A.u./ha, and have animals reproduce and

gain t eight sati. sfactori ly. Under rainfed condition and with no

intervention only 1 A.u./ha can be supported rrlth supplementary

crude proiei.n. The legume interventions are shown to help suffi-

ciently support 1 A.U. for the 
' l  

.3 ha rainfed f arrn.

Under  r r iqa ted  cond i t ions ,  a  s imi l -a r  pa t te rn  occurs :  marg i . -

na l  fo r  2  A .U.  wrLhout  in te rvent ion  and lus !  su f f i c ienE fo r  1  A .U.

w i th  the  I  egume in te rvent ions .

Obtarnlng hard data to suppo;'t the above estrmates 1s one

of  the  ou tpu ts  o f  ihe  research .  The ex-an te  ana lys t ' s  he lps  rn

deci,drng whether to include an rnterventi,on or not after transla-

t inq  "added benef r . t  c r  Loss"  ln  economic  te r rns .  For  i l l us t ra -

t ion  pu lposes ,  one year  q ross  re tu rn  fo r  the  ra in fed  fa rner

coopera tor  can be  s imp l r f ied  as  in  Tab le  3 .
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5.  Ex  po l t  ana lys  ig

Tha rainy a€ason rice crop yi€lded th€ fotlding (t/ha):

R.i]|f€d

rR 52

IR 48

rn 42
In 35

crarn Strar, frerh (Dit)

2 . 5 9

3 , : 8

J . ) f

2  .96

F a n n € r s '  ( I n  3 6 , 4 2 )  3 . 1 2  1 2 . 3 1  ( 9 . 2 3 ) '

yean

Ir r lgaLed

I R  5 4

tR .12

I R  3 2

I R  3 6

3  - 1 2

4  . 9 1 I  I  . 4 2

3 . 8 3  1 5  . 4 7

3  . 2 1  1  3 . 3 r

3 . 0 9  1 1 . 0 9

F a r  e r s '  t  I R  3 6 . . i 2  )  4  . 0 5  1  5 . 5

3 . 8 2  1 3 . 3 6  f i 0 . 0 2 )

D)l = '|ti
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a. Rice atrau yield i8 surprisingly high, at about 1:3 grain

to etrav rati.o. and at ?5t Dl.l .

b. l||lount of rice straw actuallv fed to cattle and buffalo€s

is erratic. The flood destroved altnost all strau in the

irrigated area, after soaking then in rnud. Hence, feed

shortage in this place is acute in the dry s€aaon.

c. 12o-days liv€fleight gains of fatteler-draft animal8

sinrlar in both technology and control groups, partly

because of technology adoption in the Latter (e.g..

Leucaena feedino ) .

d. Estimated saLe price of animal-s adds premium on fattener-

draf t  vs Dure fat tener .

5- Research redesi,qn for vear 2

a. Rice-mung rn rainfed area to accon'modate 0.5 ha mung

par tLv  to  h renef i t  l l ves tock  hoLd inqs .

b .  Inc rease Leocaena feed ing  leve ls  in  ' Iechno loqy  groups ;

supported bv Dlantinq more trees.

c .  Make a l l  fa t tener -dra f t  an lma ls  fo r  s l "mp ler  compar ison

d.  R lcc-mung- r lce  rn  i r - r rga leo  a .ea  is  d jsconL i .nued;  comDonent

techno loqy  t r ia ls  on  sho ' ' ' t  rna tur ing  cowDea,  e .q .  55  . . lavs .
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GLOSSARY
(From zandat ra  e t  a l . ,  1981 )

COMPONENT TECHNOLoGY - the cul.tural techniques used in the manage-
ment of a cropping pattern. These incl.ude choice of varrety,
Cimes, and methods of t i l lage and crop estabfishment, ferti l- i-
zation, f ield Ievel water nanagement, pest management, and
harves t .

CRoPPING INTENSITY INDEX (CI I )  ( l renegay [1975]  -  a  t j .me-we j -gh ted
Iand-use index that evaJ.uates the faction of the total hectare-
months available to the farmer that are used for crop produc-

t r o n .

CRoPPING PATTERN - the spatial and temporal. combination for crops
on a p-lot and the management used to produce them.

CROPPING SYSTEM - the crop production activity of a farm. ft
comprises alL components requj.red for the production of the
set crops of a farrn and the relationship between them and the
environment. ?hese components inc]ude aIJ. necessary physrcaj-
and bj.ologrcal factors, as we.Ll as technology, labor, and
managemenC.

DRYLAND - Iand that, excepE for l imited periods, does noE hold
moi.sture in the rootinq zone in excess of thac hel.d at f ield
capacr ty .

EXTRAPOLATION AREA - the domain of adaptation of a cropping pattern.
It is composed of the land types to whi.ch the cropping pattern
is  adapted .

FARMING SYSTEM (FARM SYSTEM OR vIHOLE-FARM SYSTEM) - the production
and consumption activit ies used by a person called a farmer
to derive benefits from land and other inputs through crop
growth and the use of technologies available to hrm under
specif ic envirorunental conditions.

INTERCROPPING - gror.t ing two or more crops simul-taneously in
alternating rows or sets of rowa in the sane plot (see also
Mixed intercropping ) .

XIXED INTERCROPPING - growing two or more crops simultaneously
interrning.l-ed in the same plot with no dl.sfinct row arrangement.

M IXED-ROW-CROPP ING - gror.ring two or more crops sirnultaneously in
the sample plot. intermingled within a distinct row anangement.

MULTIPLE C{OPPING - growing more than one crop in the sarne plot
in  ' l  year .
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I'IULTIPLE CRoPPING INDEX (MCI) - the sum of the areas pfanted to
different crops harvested during the year, divlded by the
total cultivated ar€a.

PLOI - a contiguous area of land planted in a homogenous manner
durinq a defined period, normally 1 year.

PLOI PLAN - a diagranunatic representation of the spatial and tempo-
taL combi-nation of crops on a plot during 1 year.

RAIooN CROPPING - cultrvati.on of regrowth from stubble after a crop
harves t .

RECOMMENDATION (CROP PRODUCTION) - advj-ce in terms of operations,
times. eguipnent, and materials for crop production, pre-
gented as a worthv of acceDtance.

RELAY CROPPING - groriing thro or m,ore crops j.n sequence, plant.ing
th€ succeeding one after the flowering but before the
harvest of the former.

SEQUENTIAL CROPPING - growing two crops in rapid aeguence, pl-antr-ng
one after the harvest of the former.

SOLE CROPPINC - grorring one crop a].one or.in pure stand, either
as a single crop or as a gequence of single crops within
the  yedr .

SIRIP CROPPING - growing two or nrore cropa simuJ-Caneously rn
alternate plots aranged in strrps that can be independenc.Ly
cu lc r .va ted .

SUPERIMPOSED TRIALS - experiments composed of a sma-I I set of
ereattnents that evaluate the performance of a-Iternative
cotnponent. technology for a cropping pattern. The treatnents
are  super r .mposed,  genera lLy  w i thout  rep l i ca t ron ,  on  four
or more similar cropptng pattern trial frel.ds.

WETLAND - Land of whrch the rootrng zone can be kept sarurated for
a substantial part of the grovrj.ng seasonr r{here necessary,
by encouragrng accumulation of water on the soil through
puddlrng and the use of bunds or: Ievees,


