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MULTIPLE CHOPPING ¢ PRINCIrLES AND PRiCTICES 0 INCRELSE CROP
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INTRODJCTION

Multiple cropping, & farming pattern invhich btwo or mero separste
crops wnether of the same ¢r a dffersnt kinds are zrown on the same
piece of land, is an age-old practicces (Chang, 1972, Tarmers have been
practiced this cropping systenm for thousands of ysars. Researchers
have investigabted the effcoet of cron rotations ond sequences of crops
on total preductivity for several ;eers. The modern concepts of multiple

cropping, however, are new (Harwood, 1973).

The primary reason inwhich rmultiple crowping has been Ziven an
emphasis to increasze food producihion zand raising farmer incomes, is due
to the MHificulty lying with on attempt to incrsuase yield of crops and
focd production through expanding lond areas and improvement of yield

of individuals crops particulary in tropical countrizs (Focipakdi,1980 c)e
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PROBIEM OF TUCHIASTIG rOOD PRODUCTION AWL TARIJERS

LI0QMEs I THD TROPICS

In the tropical countries like Indenesio and Thailand, dense
population become critical in the term of agricultural production,
In order to produce food and raw noterials encugh to serve the
population reguirements, the production of agricultural commodities
has to be increased either by expanding the lond and/or inprovenent
of yield of a given crop. iotJ1 population of A5 mllllons in Thalland
and 12 millions in Taiwan with the land areas of 158,000 and 35,961
square kilometres respectively (Thailand Year Book, 1979, ¥FIC, 1974)
do not easily pernit ﬁhe cxpansion of arable land, Excessive expan-
sion of areas by clescring forest lands result to the destruction of
natural resources, destroying willd 1ife, and weter sources, reducing
80il fertility and infustntion of tcroctrlal weeds as experiences in

Thailend and Tndoncsia  (Pookpakdi, 193C ¢, Bffe ndi, 1980).,

An attonpt to increase fcood productisn and farmer incomes by
increasing yield of crops per unit areas vsre also difficult to
achieve, 5o far, only wheat, rice, nnd noize are the only grain
crops inwhich yicld have been remarikedly increased as the result of
Green Revolution, However, the yield of other crops like pulse crops
such as chickpea, pigecn peas, mungbean, lentils romains at a low
yield level and pulse production is either stagnant or dropping

(Swaminathan, 1972),
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With this evidence, it is clearly seen that neither new high~
yielding varieties »f non cercal crops such as griin legumes nor
improved technology hes been developed, so gradually part of the
land in many countries that once grew pulses has shifted in vinter

. N . s A .
to wheat and in summer to rice or maizc, 4s Dorlaug (1972) pointed

out that the high~yielding Mexican vheat varietics often able to
. /. .
increase thoir yields from 909 kg to 4544-5630 kg/ha, This specto-

cular incrcasse had taken place on many nillions of hectares, As a
result, the ncw seceds, and new technslogics have made wheat produc-
tion hig hly profitable in uuch countries as India and Pakistan,

Therefore, many famers have begun to shift to wheat part of their

land that formerly was grovm to other crops such as grain legumes,

Regarding this situction, the reduction in a production of
grain legumes is 2ot only undesirable interm of
algo in nutritional point of view, Urain lesumes are essenticl in
the aminc acid balance necded for anral ;rowth development and

maintenance of health in mest of the Asian diet that depend primery

on cereals and root creops,

With the problem of difficulty in increosing food production

.

and formers income, as o result of incrcnasing land arcas and increasing

yield per unit land planted, multiple cropping has besn considered
a8 an alternative choice 01 increasing food production, Advantages

of rotational effect in practicing sequential cropping scheme, the



increase in crop production Ly »isunting wore than cne crop on a
given areas, thce advantare of bettor pest nd disease protection

J

!

and stabilizing soil Tertility using legume in wotation places
nultiple cropping practice as o suitable schowe of incrensing food

production and farmer incomes vher: rescurces for agriculfural

preduction arc limited,

MULIPILE CROPPIUG ; AN OLD PRACTICES

It is Lelioved that the Chinese pecple from Taiwan started
multiple cropping practices in 1600's., The enigramts of Chinese
from Mainland Chine to Taiwan dirncreased tremendoesly Cue to the
imvasion of Chings or Manchurians to Scuth Chinpg and Fukien during
that perind, Food production in Taiwan became limited and the local
adnministration decided to constructs nuncrous resevoirs to support
agricultural production (F?TC, 1974). Consequently, the local
administration also encouraged f£20d production by provision of

working animals, form tools and capital funds for farming, Rice,

tobacce, tomato and buckihest were planted in Toiwen os eurly as

1661 (FFTC, 1974).

In 1684 or at the beginming of Ching dynasty, formers in Taiwan
started to organizc themselves to dovelop irrigation ochemes which
enabled the planting of two crops of rice o year., The area of peaddy
fields increased to 200,000 hectares of vhich 100,747 hectares had

irrigated facilities, Up to 447 varietics of rice and other upland
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crops 8uch as vwheat, sorgham, jubtc; cotton ~nd tobaco were also
introduced from oversca. Togebables including cnbbage, nushard,

kale, cercly, ote, vere also grewmn, Farmors sterted practices growing
the advantagre of irrigation facilitics, ‘herefore, we nmoy considor
that the systen of three crops o year were practiced during the

Ching Dynas*ty in 1600's,

It should be undewrstond that multiple cropping which vas
practiced by Chinese pecople is strictly a multiple cropping under
irrigated conditicn., Chinesc people had been putting large emphasis

on reservoir construction, irrigation scheric since the early recla=
mation of land in Taiwan, Moreover, during the period of 1895-1945,
vhen Japan occupied faiwan, one of the most outstanding achievements
in agricultural development made by Japancee was the construction

n

ard repair of irrigation foeilities (Chanq, 1972).

The Taivenese was considered as the first country vhich
practices multiple cropping technique with areatest efficicency and
resulted to a remarkedly incrense in foocd production and elevated
their national econcmic strbus throuzh agriculture, Their success
wasg pqrtly due tc¢ their eflort in rescarches with an attempt to
improve thelr riultiple cropping srysten, The develoment of rice
variety Taichung Vo, 150 ond new veriecties of tobacco and wheat for

multiple cropping purpose in 1938 vere the example (FFIC, 1974).
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fields weore nlanted to other creps after the

he larze aren of south central plain where irri=-

lable, multiple cropping has also been taken up

The rcconded hnighes hectarage of various crops
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Multiple cropping pattern — Rice and crops with o short growing
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Table I Crop produced in naddy ficlds under the mldiiple «ropping
pattern in Taiwan 1970 {Scurce s Food & Fertilizer Technology

Center, 1974).

craw o 8 [P e i warer — s A S T ——— ———

tren (ha)

Production (M.T.)
C IHOPS AL LW A S e Vi W, T ATELNE. W s LA L T . RO AL T AL X AL T . L a8 -
Maltiple Uotal per % Multiple Tobtol per %
Cropping arvmum Cropying annum
(&) (8) (a/8) {c) (D) (c/p)

Vegetable 83,270 1,540 59.8 1,012,303 1,585,191 60.7
Corn 10,699 22,641  47.0 3C,030 57,416 52.3
Soybcans 32,743 42,TLS 76,6 525355 65,174 80.1
Sweet potatoes 39,59 RRE 713 174 412,950 3,440,639 12.0

Wheat 2,007 2,603 05,0 3,664 3,664 100.0

Flax 3,125 3,125 100.0 5,082 9,382 100.0
Tobacco 10,932 13,053 9.9 AICIEIAG 20,80C 99.5

s S M e W e [ e A 8 S T A S mae




grown in rice fields
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v Todvan durdingey the irterval bebtvecn the two rice

i

crops is shovn in Teble IT,

Tt should be poinked cut trat one of the reason iy nultiple
cropping nes been successful in Teiuan is due to “he well developed
irrigatiorn schemen which supply adeguate wa*er luring the dry scason.
Moreover, a2 high level of ceopormy of water use ig senentl, o3 most
Taiwan formers hove o good knovledse of the water holding caracity of
their soils and make a practice of rpnlying the maximum pessible
amount of organic residues to their field, in srder to kecp the water

holding capacity o
Tertilizer Technology
HIGH

PROBLEM OF

The

of the scil at a2s hich a ]

LY INTTIS T IED

aultiple cropping

ve¢l as possible (Food and

r Centeo 1974).

ROPPING SCHAME

“r

MULTIPLE © I TATHAN

gystem which has beun practices in Taiwan

ney posted certoin prohloms to farmers, Such problums nay be summarized
as folloved,

1, Intensiveness of forming and high lgbor recuirvements

Su (19s¢) pointed cut thot “he groving of vy crops in the

2t Y-
[SA®)

multiple cropping:

larly in the system
inveolveld,

leaser than

and high labor availability -

farming,

Botwecn 15¢5-1275

0.5 hectercs

wines in Taiwan require high labor input particu=~
invhich relsy planting ond intercropping is
s the aversgze fam size in Taiven vas
for 2 fandily of 2=8, This size of farm land
as suitoble for practicing intensive

Later in 1978 to 1980,

of

vihen the relative importar
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Green nonurs

1964
1965
1971
1971
1971

1924
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agriculture in tho ny has declined considerably owing to
- . Lo - PR R P I SR e e O .
accclerated duvelopmentc of dndustyy, multiple crofpins was faced with

A

shortags of forn lavor which caused Ly the movrencnt of Tarm youth 4o

urban area,

2. Difviculty o moint L ctobility ¢

the production of several crons in “he same pileces of lond in one
year would gradually change the physical an? fortility conditions of
soil, Without proper msnsgement, yicld ol crops many slowly deoreased
due to the reluction in ae0il fertility (Harwood, 1973). The application
of chemical fertilizer as frequent 28 require by ench crop many slowly
change the structural soil corponents and affect crop growth., Applica-
tion of insecticide anl funcicide t2 one crop many =lse resulted to
toxic residucs tc the subsecquent crops and accumulated as pesticide

residues which could cruse hamful effeet to humonbeing,

3, Increasiny nroduction cost

Taiven is now oxperimce the incresces of production cost resulting
from hizh wages and high cozt of pesticildes, fertilizers and other fam

supplies, 4As a result, the zate of capitnl return from sgricultural

imvestnent were low,
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Puture develomment of cropping mattern in Yaivon

With the problems famers in Toiwan has boon fnging, divorsified
multirle cropping nottome tend o slovly chungsd to acnoculture,
Parmers with small . g of less "t 0.5 hectares continued to
intensificd their lond use by adedting short ©irnbion crope including
intercropping between Ticld crops, vesetable creps with fruit trees,
Famers wvho own one hectare or more could not cortinue their multiple
cropping practices casily., Thoy noy have to takoe mon-form employment
since they car not effort tn nmake irvestment »7 fam raahinery, To

overcome the difficulty, some effort have been made to promncte joint
cr group farmiagz operation by small farmers as a means of acceralating
farm mechanization, Thercfore, groups forming is a devise to enlarge
the scele of farm oporatisns and to promote furming cofilicicncy, hence,

to increase unit yield and recduce nroduction cost without changing the

ownership of land,

CONCEPT i LTLYTPLT CROPPIWG « A PRINUIPLL OF CROPPING

SYSTEM DESIGH

Multiple cropping, the use or practices of growing one or more
crops on the same picce of Land in one yeor may alsc be called as
cropping eysten, Croppins syston may alsc be dofined as the system of
intensive crop producticon vhich air to incrcase farmer production and
incone making use of availablo physical and socio=cconmmic resources of

farmers and tcchnology,



Creopying systeu specialist has given emphasis on the production
and income of former, Technolosy should be duvelopad in order to find

out how preduchticn of crep con be dnecroascd, I

e

iscld of certain crops
can not be zasily increosced by planting in wonoculbure, con the crons
be predvcel mere than oncs = year “n ordoer to inercasc producstion and
spreading herveat peoducis, Iy inercasing vrodustion of crops, farmers
can increascd their insccnes based on form productinng, Strictly
speaiting, an increases in crop production and farm incomes ore the mein

tarszets inwhich cropring systorns heope to achieved,

TYPE OF RESOURCES I CROPPING Iull

In order to inc r;mse_the productions and incomes based upon the
cropping system, farmers have to depend upon the rewourcss inwhich they
can make use of, Farwood (1973) pointed out that rosources in cropping
system con be divided into tvic groups, natural rescurces and socio-

economic resources.

Hatural resources

The notural ressurces may be consisted of land, sunlisht, and
water supply. Fach form unit hes available to it 2 certain omount of
land of given toporraphy and soil characteristics, The cobsolute size
has dmplications and interachisms with othe '50UT tal
has implicotions and interactions with ofher resources such as capital,
credit and povier availability, Cultural preciices and water nanagement

will also ¢ fluct by bopocraphy. The relationshins between land and

othor resources such as culiural practices and fertility clearly
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demonstetad the intornctisnsg bo

Vigtor yoguire ort
cronpire syston the foxs
utilization of wwater by
selection of crops, pluding dotes ant intensi
Other productions factors such as soil fortility,

tillaze practices do affect with water status,

Then multiple cropping is practices in the

4

andt intensity of sunlight become critical in cror ;

.

and Suardi, 1977).  In the monsoon climate, lisht

quite low during the rainny months, imposing a shak

[_.r.
N

and on rosponse to inputs such as fertilizers

Y-l
K3
(@]
[42)

1.

productive varietics, In controry, drver months u

o

considerably more light, DIotter utilization of 1i
wnen crops is internlanted or rclay planted un 4o

(IRRI, 1972) as shom in Tabls ITT,

[#]
17

Hocio=cconomic rosources

The socic=eceonanic resources in nultiple cropping

credit, power sourcos and narkoetting demand,  Iabor requil

an impoptant rcle invhich the tyne of multiple cro

jad
of treir

FEeL

tropics

. aysten.

production,

irol and

the duration

Nl luction (Oldema,n

intensity ig often

rp limid

6 oon yield

and highly

sually have

zht can

be obtained

30=40 percent

poing

arc laborg
ronient play

an be

ractices, The mest productive pattorns in terms of total return and

retur on labor are trosc involving hich value cre

and fruits, Hovevor, the ewtent of these patterns

PSS Juch

as vegetables

is limited by
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uorked availedility. In Asic, morket vncertainty is often the
greasest sources of risi,

Croedit is iaporitant for ver to ovtedin chenical, sceds and
odditionsl input for farm prodnstion when cnsh is noh available,
Credit is ofton internct with cropping waticrn She far cre afopbod,
the products and aparast aveilabilits in tom of risk imvolvud,
Pover sou and availability is alse direct the tyne of cropping
systom vhich farmer =lso practizes, Fower scurces interact closely

with astural

rr .y - o
The sroving of

ng

year round

can be done

resources such as land, water supoly ote,
YT OF CROPPIN: 55T
more than one crop on the saze plecs of land all
in Jifferent woys. h cropring

systoms con he prachices e senventinl cropping, insercreypping and
relay plenting, Tn combroxy, crop can also he  grovm os nonoculture

or sole cropping,

T

x)( A

HMONOCULTURE OR

The crop can he rrowm as nmoncoulture or =ols cropping if they
are grovn only ag the only kind of crop in any particular picce of
land, UYhat particular kind of crop can either he planted once ox

more than onee in a yoor

a
(824

he a% 1

sowing can

planted rice in the paddy field

length of tinc

snd the interval botween hoivesting and
In Thailand, farmers usually

in the Central Plain, If water supply



[
]

.

is available in swmer,; they nay planted fwe creps »f rice, other wise
only mngl crop of =ice is traditi-naily srown (Rice Divisicn Anmual
Report, 1975, Mowever, the cr-p that cre owown irn the portiouwlar ares

is nly'rica, it is vexcrdad s monoculture or sole ercpping.
Honoculture or sole cropping is net practiccl intorm of post and
disesse accunulniion, The rrodaction of one kindl of crop over a period

-
™

orulation due

to availability of their food supplics, Stemborer and rot infestotion
. PT .

has been frequently observed and contrel mensurcs are d4ifficult in the

arec +here nmonocultura is practices,

SEQUENTIAL CROPTING

Sequential cropping is dcefined as the yoarly sequence and spatial
arrargencnt of crops or of crops and fallow on a given arca., Sequential
cropping is similaxr to crop rototion only time dis given,

Sequential crepping is rogawrded as the sinpleost method of crop
intensification, that ie to orow two or more erops in rarid scguence
with 1ittls breck down in between, (Herrora snd ‘Trwood, 1973).
Seguentail cronping is dono mercly by selceeting crops vhich have

.«L
T

relatively s srowing pericds 1t

or follow rise. The

grain legumes are ideally suited for this purpose. “hey -xc high in
protein, drought tclerant ond somewhnt tolerant of woor scoil structure,
Exonple of successful sequential cropping which farmers has alrendy
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iseareh and

C'J

heen adopted as the

rice~nungbeun and sweet corn-rice-mungher

)

el

Thailond (Poo 196

of Central

G b

sequential

exteneion are ununshoan=
nottorng in rainsed arc
AL v I . (5N L2 al'el

also eongilorsd as

[ga P P R I ey 2o
Yalvan ond rainfed oren of Centrel Thailand,
By crowing cravs in the secuvential nonner is
Y s POWLIES RN Ioune oLl ue:le 4 nionne’ 1E

growing crop in rotati Only scouvential

definite patterns in the period of one

Y o
yea

~

[

cropping denonstrate the

vhile general crop rotation

ces not require definite pericd or interval invhich o particular crops
are grown, As a result invhich crops are prown in retations, if logumes
in considered as one couyonent of ony scquentisl vattern, the system
will also provide for mainbtenonce or iaprovesnent of scil yproiuctivity,
NMoreover, the scguential systems aids in control of many plont disecases
and insects,
Residual effcct of one crops crowinz after ancotior
Perheps, rosenrches conducte? by the Imberwsticnal Rico Research
stitutes only demonstrated the injurovs oflccts =F previous crop o
yicld and perforrance »f subscquent oroze, This effucts coull be
observed as the results of intonsive sbndy on exep iritorrelationships
during the eorly year of aultipls cropping rescarchs ot the International
Rice Rescarch Iustitute hetwoen 1970-1974. ierrera and Horwond, {1973)

reported that the growbh ke

than that following corn. The effect was

WPEL

iy

edly poored followinzg co

also observed in the field
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Tehle TV IZffecet of »rovious crops on the zoowth of

..........

o, orinde w1 N
Crain woizht (k3/he)

T vrre wnn e T - Ay .
DProvicue crors Sitreson lovel

ol

- e e "' Fing g rr
Ingebenn 706 725 357 63

Cowpesn
Corn 900 1005 1121 1209

dean 751 375

Table V  Zffect of nrevious zrops or the arowth of cowpea

T TTmaes )
(Herrer ond Harwoodl, 1973)

. . Y
Fregh weight of pole (;b/ ha

on level (ieg/ho) Hoa

Freovious ercyp b Trh ooy o

106

O
&)

hang bean 3,05 3,01 4,01 3,69

317 4439 3,03

Covpea,

vorn De 27 6,19 5,69

Meon 4407 Aol 4.,9%




-94—

Two socio-scononic situction tend to favour the adoption of

a0

intercropping. Llirst, porulabion pressure on the land being high
with resulting smoll form size and surplus of lsbor, Second, lack

of power for tillage cither machine or cnimal resulting in the use

of hand labor only, I@tu cropping is traditionally practiced by
farmers in the semi-ardd tropics receiving unimodal rainfall of
500~-750 mn, per y ai (ﬁrishnamoorthy, 1978). Cecds of several crops
are nixed and broadcosted, The variants are intercropping in the
row and betveen the rows 5T the base crops, When the crops are
broadcasted, all subsequent operations are done manually, In India,
the most popular combinctions are sorghum-pigeon pea § pearl
millet=pigeon pea § peenut-pigeon pea and castorbean-pescnut, In

Africa, corn-cowpea, sorghum-nillet and some combination with cassava

and yam are common (Krishnamoorthy, 1920).

Types of Imtercropping

There are many possibilities inwhich t+ or more crops are Zrown
in the intercropping systems, The wmost simple criieria to classify
the type of intercropping is to consider the maturity of crop srowing

v &L PT poeg <

in combinations as followed ¢

I, Crops zrown with cach others hoving similar or slose din

maturity

The example nf this type of intcrcropring is to grow glutinous

corn in an alternate row with mungbeen (Figure V) as practiced in the



Pigure V  Diggran showing the different type of intercropping systenm

L, Crops groving with each others havings similar or close

in mobturit

Corn {eweet/glutinous) 75 days for green cob production

VS — |

Mungbean o0 days for sced

3, Short scason crops intercropped with long duration crons

abt the carly crouth stare

Cossova 10 months

Ie

Sugar cane 12 months

PSS |

Hungbean 50 days

i -
L) P e
Crons TR oSy e Jike
v ¥y v ¢ j
T o h
{ ]
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ventral FPlain of Thailond, Grovins glodincus o-rn for ~reon cob

rocon toke

production take approxinately 75 Joaye from planting,
approxinabely 60-05 .38 G0 harvest. The intercronping of early
maturing crops such os glutinous corn and aangbean are suitable £o
the system inwhich rice is plonteld as subscauent crop, as it was

found suitabls in Central Thail-nd (Prokpakdi, 1980 4.

The ~rowing of fmo crops having similar naturity particularly
when both of crops heve o different plant uype such as corn nungbean

intercropping give certoin ~lvantage, First, we con not always increase
the yield »f corn by kecep increasing nlant density or narrow dovm the
row width, Corn exhibi® the optinum leaf arca index, thus row spacing
can only be decreased up to the certaln point inwhich nubual shadding
will not be occurred, Houwever, corn field may be infested with weeds

if row spacing is not that close or if corn growth is in that carly
stazes partlcalarl“ vhen it was growm in the carly rainny scason invhich
moisture supply is ample. The establishment of mungbenn crop may reluce

~

weed intestaiion by the shadding cffuct nungbean »lants gave to veeds

and by obther conpetitive offects, Mungbean does not compete with corn

in term of light due to the different in hoicht of thoir leaf canopies.

The second adventage of intercropping munzbeon with corn is the

efficient use of space in betvieen corn rows, for the production of

mungbean crops, In term of solar cnersy utilization, intercropping

resulted in a better light cnergy interception, The third advantage

of growing crops having the same naturity such as nungbean and sweet
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corn is duc to tobter confrel of vroducts to meet the level of morket

demand, In the aroo of Iongpae in Uentral Thailand roseon, the lemand
for sweet corn in the loconl market is not high, Farices prefer inter-
cropping three or four rows of mungpean in between tuo corn rows 8o
that the corn »roductisn por unlt aree is not hish and they vould not

have difficulty in selling mrcducts, In the meantimes farmors con

alsc sell ftheir munsbesn crops in the market os well (Poakp&kdi, 1980 b).

II, Short scason crops intercropped with long durction crops ot

the early rmrowth stage

The example of this tvne of intercropping is when mungbean or
pecnut are plonted with cassava or sugarcanc, The growth of cassava
and sugarcane are long such as 10 memths ond one yoor respectively,
Due to their size and maturily, cossava ;nd sugarcane reguire widor»
rov spacings in which the space between vows normally are lelt uncovered
from leaf canopy durinz their carly growth especianlly dgring the first
threc months, Wead infestation nomally occur in cassava and sugarcanc
fields if nothing is intercropped, Planting nungbean or peanut in
betreen rows of cassava cnd sugarcone keeps contrclling veeds as well
as incrcasc the cfficinnt.utilizaticn of lond, Hungbean or peanubt can
be harvested before cassava or sugarcanc loaf ganopios start to shode
leguncs., The practices of intereropping cassava with peanut or nungbean
is widely adopted by north eastern fgrmers.in Thailand and the farmers

in transmigration arecs in Sumatra ond Kalimantan islands of Indonesia

‘

(Pcokpakdi, 198¢ c),
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ITT, Intercronping field crops wi on. crons

The proctices of intereropping ficl? erows with fruild trees aud
plantation crops is widely pruachtices in seversl orchord areas ond in
the rubber plantation particularly in the Southern Thailand, Plonting

field crops in botueen plintotion erops provide fammers 7ith additional
incones or initial inconmes espocially when thw fruift trces ¢ plantation
crops are small ond »nroducts can not be harvested ot that stage. Nommally
Ticld crops which are sorown in betweon Srees are those vhich gave fomer
hig@ prices in the mrricet, The oxanples arc swecteorn, 1 Sore areas

where irrigation ;upply is ample, vegetable crops such as sweet peas,

tomato and cabbage ean be intorerons in hetveens rows of fruit trees.

Propertics of intercropping conbinat

.

Anonz the cropping svsten, intereropping involvoed mostly in the
competitive efifcets betwveen both creops. The monongonent for successful

intercropning is to

Intercropping
is possible both in sncco (differences in root dapthy canepy, etc.)

and in time (durcticrn), Tn o biclosical syston, space and times factors
are Aifficult To separcte, Tor as the plant crow the spacs roguirenent
varies (Krishnauoorthy, 198C ), Basicolly, the peok Jfcurnd Zor mois:
nutrients, cnd light by the components creps should ot coincide,
Krishnamoorthy (198C) zstimated that otleast there should be the differences

s for the domond of moisture and

g

of 45 days in durntion between two crop
nutrients, In addition, toth crops should draw nmoisture ond nutrients

from the difforent scil denth,
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Horpholosically, the zrewth habit of Loth crere wnd Slant hweight

should Le different in orxder to avoid licht competition, Imtercropping

corn and nungheon 13 good cximple for reducing lizht oo

.

setiticn, The

nature of corn leafl is more ¢urected and anrrowr, then, allowing more

light to ponetrate under the conoyy of corn, ilunghoan leaves can intercept

> g

n

radintion undornenth carm conony by their noture of Lroadlenfness, In

this m~mmer, light competition is sencrally roduced,

The production advantage of intercropping combination was found
Whgn mungbean was intercronped withlcorn in comparison to corn and
mungbean being planted olonge {Herrera .nd dariunod, 19 7;) The advantage
of intoréropping is grectest under low managohoqt with the increasc
being as high as 400 percent, A4t high mansgement, the alvantage is

v

normelly 30-40 percent for vell matched ecrops, (Table VI) In this case,

. Y

the concept of Land Tquivalent Ratio is use for deternining total produc-

tivity of creps growing in combination ce well cs when they are growmn

alone a3 sole creps,

Ty

Land Equivalent Zato (17R, )

The land equivalent ratic is the total lan? reguirel, using o

nmonoculture of each crop ot the sanc zive nroduction
of each crop eguivalent to that ~f sne hectare of 1rt srercp, Incan inter-
crop system, the yield of the coupersnt crois (YijJ T -w——) will be

different from the yield of sole creps

of yield of & crop in an intercrop systenm
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In the system dnwhicl mungbean is intoereropped with corn, if
L, of 1,55 con be onbninedl, it can be expresgsed 8 if an 24

5% percent »f land has been brought under coltivation, Tt this senso,

the IER, of intercrop systoer has o meaning similor te cropping intensity
of o sequence crop syston, :

The work of the Upland Crop Imprevement in Yhaileond has reported

o substantial inprove ont of yield of the corponent erens and LR, of

the systems (Upland Crop inprovenent Proj jeect, 19G 3. Thirty percent
increase in yield of nunsbean and soybcean hasz been rchived by adopting
a hill spacing of 10 cu, instead of 20 cm, vhen intercropped with
cassava, oy drubling ths plant density ond padring the rows of both
the uOﬂDOH&Ht crops, LER, of 1.65 has been obtained for konaf-riunghean

and kenaf peanut intercrop systam,

RELAY PLANT TG

-

felay planting is the intercropping of one crop in aonother before

sceond crop is’ ~lanted

[a)
(o]
+

)
H
41
ot
(" A

rop is harvested; that is,
in the shtanding of the first zrop when the first crop is about to
matire, In this preac ticc, there is o short overlapping period between

crops and for the former, meons o scveral days zained, This practices



beconic espocially

into the srowing scosor that s 2railoble %0 the faraers 16 olso has
the advantae;re of encinls hin to nlont his felleving cron wefore he
becomes too preocccupied with horvesting and »rocessirg of the first

CT'O), °

i3
x

The practice of relny planting nay impesce corbain compotition

on both crops., Depending on the tolerance to shade, the second crop

nay be planted 10 to 30 doys before the harvest of the first crop.

N
~

Krishnamoorthy (197&) pointed out thet the Fivst crop should reach
the physiologicel maturity before the second crop is planted, (Figure 1)
Usually, relay crop is planted without any tillacc,. Howcver, if the
planting of the relay crop require cerbain lond preperation, olter-

natively, *he row spacing of the Tirst crop should be such that tillage

of intersvaces would be nossible cven in the stendine of first crop,

The hordship of releoy planting which require intorsc labor and
proper plonving tochniques linmdt relay plenting noet to bo practiced
widely in construst to intorcronping ond secucnbinl cropping. Relay

crops has to be planted in such o vy thnt the foricrs would disturb

o2
t-d
P
.

the stand of the JTirst orop as less as possi Tajwan is the country
which Jemonstrnte the successful adootion »f relay planting due to the
small farm holding areas and anle labour scurces., Due to the competi-

tive cffect of reloy planting to crops, research technigues has to be

developed to find out low shadding tolerance nny crop species posses.
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Horeover, the study on yicld »edustisn due te 1ts commetitive effect

ntol nceded 1o ne crylored in crier o JTesign
- S e - - T U - R 4 - T
onbing schoas,  Some of the rosulis of the study

invelviag conpetitive offects between crops in the relay planting are

shown in Table VIT gnd VIX

The work of Taichuns Digtrict of Agricultural Imwreovement Station
(Food and Portilizer Tochnnlory Conter, 1274 A) ropsrted that the best
tine for sowing or transplonting the reloy crops hetween the rows of

Y

rice is immedistely after drainin- the irrigation wobter from the field

for the 1last time, that is ususlly ~bout twe weeis before harvesting

L

hPY

the rice crop, he Chinesc scientists also reported the yicld reduction

of rice crop due to certain corpotitive offect of the relay crop and
the disturbance of gtond whon plenting relay crop such s 1-2 percent

-5 mercent decrease

reduction vhen vheat was relay plonted in rice,

2/

\n

S

if sweet potobo wos roley vlonted., It wis alsc found that the relgy
cror hod cortain ivfluence on the vicl’ ~f succeo iny rice crop nd

- —~
L e Ty
rice o

couse thoe ryield redusiicn of the follovins vheat

>

was relyy olanted, 4,7 woercente if flax vas roloy

reduction of vields cf the follar=up crced was due

 q s T i Qe : - [N T TS - PP
Tertility, Vegotable, if wses ag 2 reloy crop and The least cficet

c+
RN
o]
e
N
d-
e
O
3
o]
e}

cn the yicld of the follov—up crop »f rice becausn fe
vegetable vas usuczlly maintained at Ligh lovel, Tond and Tertilizer

Technology Center (1974) nlso revorted that, famcr in Taivan odopted



Yable VII  The offeet of reloy plonting on rics yield ~hen the

the fielld ofore horvesting

rice 20T 1972)
Crop Longth of overlap Rice yields
(days) {t/na)

Rice nlone 4.01
Rice and corn 21 4.28
Rice alone 44,12
Rice and sorghun 21 4a37
Rice alone 4,03
Rice ani sweot npotote pte 5685
Rice alonc 343
Rice and scybean 21 2,91
Ricc alone 297
Rice and cowpen 21 3,07
Rice alone 30T
Rice and mungbenn 21

Rice alonc %438

[A]
|,.l
A
L ]
r
AN

Rice rnd radish




Table VIIT  The offsct of relay plenting into rice on the yiela of

A

2ol crop Tultinle Cromping desucrch Report, 1970,

Doy of

. By ; “
cverlanping fungbear. Toybeon ~ Coviriin Sorn

s B Ml el .t e, B .18 A e s 7 A ol St e it A 7 . sl A LD Pl 4t .

0 0,860 Te01 0.70 3.12

e U

14 0,11 4,87 1,10

r; 3 ) YT N0
21 o 12 304 C.35 5484

Y/
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ice beoounsc the hencfit goine’ from the uso of

this

02

practices g consideraly grooter thin the less Juc te the

competitive effect of The sreten,

LIOLOGICAL ASPECTS OF CROPPING 3yoT.awb

There are cortnin binlozienl aspocts which should bo understood

£

and congidered before any type ¢f crorping syston will be procotises,

The impact of growing crops intensively in wy varics
depend upon the moncoeaent syster ~iven by foraer. ‘the benefit of

the systom such as the better control of iscasc nay Ybe

derived if proner scquentinl ceropping or intorcranping cre being done,

However, intensive crop mnnagemsnt con cause gradunl Ieterioration of

soil fertility if fortilizer nanasoment ars not propered,

The following biclogicnl nsvects of the croppins systoenms should

be considercd as Tollowed 3
THSZ EARLITESS OF UROPS

As o rule of thwb, carly noturing vrrictivs cre most suitavle
to use in any cropping systor practicus,  dowover, the Sype of crop
Fad

gpecics which profucts can be harvested for green ports such os leafy

vegetables, sweet corn and soybean harvestod for grecen pols arc olso
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suitable, “he most -bviius rercson Dor using carly motiring varieties
and the growing of crops for fresh products in the shortacss of zrowing
time which will onable foxmer to oid obther crors in the system, The
farmire of Bongepas dstrist in Sonbral Thoilsod were able to grow sweet
corn o8 orwp before rice nnd nunn toon g orod aibter rvice din o suect
corn-rice=muncbeon potbtern iusitesnd of growing rice alone, £y changing
the rice growing method frouw broadcasting 4o transplanting, formers
are saved with approximetely 70-80 rrowing doy. Sweet corn vwhich
moture 75 doys can be ?1anted and horvested bofore Sransplanting rice,
Similorly, munchean coa also be planted imnmodintely after rice is

harvested forming o threc crops patiorn in the rainfed cres (Pigure VII)

(Pockpakdi, 1980 a).

. oY

In choosing the varietics for suitability in intensive pattern
the highest yiclding, long scoson types moy not alvays bo best suited

for the purposc, sracter wortions of Indonesion corr

WALy 3 L4 oo -y
aren is intercronuc

tralitional cor: vorictics uoo

doys, owerer, novwly rocomnenled 120 days,

Thesce varietics exhibit toller piont hoisht oo o result of long vezeta-

tive grcwth, Thess now varietice do not it rg well inte intonsdive

sungtitution intc

systen, The zain in preductivity resulting
an intensive pattern of type which yield more in meuncculture will be
far less than would be indicated by a simple yield trial of corn

arietics (Harwood, 197%).
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chould e conntiderred

crovping, determinate crovwrsh hinbit is nove desirailc in cortoin crops
particulerly loguues, The inteteriinate cowpen reguire stake due to
their excess vesetobive srovth, This weuld veselt dinte cxtra cost of
gtalzing and severanl horvesting due to uncver maturity -f pods, The

=i 4

chonre from indoter-incte te determinato sth would limit the horvesting

o

to one To two tiucs, Although the yicll over the neriod will be low

but the reductiocr in cost of rroluction would bolonce the reduchion

in yield, Horeover, Inr: ne rrovided vith axn extra Timo for the

planting of subsequert croms,

ADIDTATION OF CROF VARINTY TO

The zelection of variecties vhich snould e soltebdle £ £

environnent inwhich the systan is sabjectel Yo, is nostly importont,

How o day, the croy swobom rre memoctices in loroe croas of Asic

b chooson

(1974) showe?d thot nlomting carly direet scedine »f the suitable

varioty of rice into the roist s0il from the middls of Junc to nid-July
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So8sible to cetobldsh o rice crop vwhich can 7ithstnd crbendel
drought period ~nd proalice resconcble
researches in the rainfod arsas of worth ensfern Thailand, tho rice-

the varicties

mingbean cropning prt? wag Yound to be suiteblo

. 1 I . . s IR P SN 2 | S P . KRR -
suitable for early di st seoting mothed g wsod s its component

(Poskpaleli, 1950 1),

~

Certain lowlond rice production arens o»f the tropics such as

Thoiland, Burna and Benglodesh sre considered ns deep vz

~ehe
LU

cr area,

yielding varietics of rice sometine are

Newly reccmmenced hich

differcelt to replace JThe 214 troditional voricties., 1n the sweot

=

~

corn-rice-nungbean pattern which farrcr aldspbted 2 an improvenent of
cropping patterns in Thoila LL’ the rice varieties used were still the
trzdltlonal photosensitive vericties, (Cropping System Rescarch
Report, 1962) due to the fuct that taller plent type of this variety
could merge their stoms and panicles above wabor level vhils the
reooumon@ed varicties wore short ¢l froquently submerged underneath
wrter lewel in the nodady field, Yorners olse profer to harvest

s already

phetosensitive rice at the perisd imshich the

beer dried dewn rrou flocding, Cue fo its longoer tine in rotarity,

Growing non photosensitive varictics of rice took normally 90-100 days
£ at

to harvest, In the pericd of hnrvosting, wabter stond in the ficld

cause the problem of harvesting ond crep processing to the famers,
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Table X femonstrcted the rowth

3 e e s o .
anl holsht ol feront rice
E 3 KR . 0 JO - ST PRI L T K Lt e
crietics in conirast %o She Cepth of wotor level in the »o
f-'; jl:‘ '1 oY ‘v“'ﬂ. 4300 AT T aa oA AT 3 Y e i
Llela whihl VO XLETICE TL NLee Wese LoVt 1 G oo
Semtrnl Thoilard {Crovpins S-ot

[ainte\
O
L w LN

lasonreh Rovort

So0il fertility ies one ¢
considered vhen intensiv

- n
78 CXC

oppinsg syston is procticed, Iwvny soils
8 ore 1nubrenfl¢ ooid ol
native state

relotively infertile in their
and mineral nutrition is o Jri
cropping systen

the iﬁﬂo“lﬁh+ frectors

0

hich should he

f the tronic

y orincinie concorn for oy
rtilization proctices for i
nutrients and their availability are even

ring adcquate
are nulticropped,

more rigorous when soils
Oelslisle eb al (1980) pointed out that during the
cropping period, nutricnis losses by lecching, rcemovel in harvested
ops or by run off ~nd crosion usually
quite ropidly.

LT , .
leplete tF
fal 3

specinl

attention nus

e
> 1

the available supply
thCrOw— f\ﬂﬂ(‘ ) ']

~“ven to the
anics of nutrient

wnly smd nutriont aveilobility
cropping not only for ossessi

under multiple
ging fertilizer ne pot nlso in sclecting
the crons to be grown,

The information regarding the amout  of nutiricnts vwhich o given
crop species reguire to corloete thouir 1ife cyele i necessary in
considering the fertilization scherne for a cropiing systan. Cordero

and Minocr (1974), shewed that the adcition of vthosmhorus 5o rice
onscils with 4 ppn of soil=test ¥ (el

Zrowmn
ifiel Olsen oxtract) gave no



‘eble IX The <noth of woter level, planting date, helght and moturity of six rice

varweties srown by transplanting methods
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oconciniic return, bub vhen corn vas srovm on soils with the same soil

A soononic

=l

test levels, phesphorus additions wos necessary oo mosu

~dvantoge, Increcsing feriility levols din two erormning pattorns in

Costa Ricn caugel on incrwasc irn yicl? of beans and ~orn, a noderate

=
=]
Q
3
jus]
[
P

yield of c~usnvg9 no change in yicids of soybeon and o
decrcose in sweet potate, {(forth Caroling Staote Univercity, 1974).

It wouls

propricte to

o thise crops which

regponde? to it and little cr n-n S0 the non resnonding crops,

The rate of nutrients uptoks vary with zlant ~ge, the period of

maximum nutrient 1 for one specic moy not coincide witlh that of

another, Within o given specie, the uploke curve for one element way

.

differ from that of others (Lelsligle, ot al. 1980). Dalal (1974)

obsexrved that dry matter production hy pigcon peas in o corn-rigeon

AT -

peo intercrop vwoo leas than onc helf of thet of sols=cnoipped pigeon

peas dwring the first 1o wecks, Once the corn uatuecd, however, its

compatitive influence was weducod and mrovwth of tus irtermlaontoed
pigeon peas between 16-24 weeks s sutlicicnt te ~woduce suud

N

yields conparablc with the sola cxen.

Then bwo or more than twoe crops are grom scocucntially in o yeorly

o

rotation, the growing of sreen manure crop coull Lo an advantoge

f

o+
]

because it would still allow one wach crop horvested once or
twice per year, However, the beneficial effect ol rreon sonure are
short lived and can be quickly ploughed under before the commence of

Tl



the following crons, The

Tor farmer 4o follow the practices, TFamers irn Asia still »refer to

harveet some profucts out of the crops wiich arc
practices of planting other non green nanure legumce invhich pods can be

harvested, is nore cporopriate since honefit com Cerived from the

resulted fron nitrogen

increass in go0il nitroson
fisetion of legumes and the ploaghing under of plants alter nods had

Rt

becn harvested,

In an intercropping proctices, the rote of mutrients ~bsorbtion is

by far grecter than the sole crops, 1brahdm and

.

- (1971) found

o

that the uptaie of T, K and Ca was incrensed by 29, 33, 39 and 32

9

1T
i

percents respectively over the ronoculture, ¥When corn cnd sugarcane
are intercroppud, 3hej anl Xapoow (1970) Tomd that an oxirs 112 kg N/

ha and three oxira irrigotions wers reqguired to elinmdinate the compoti=

\

tive e¢ffect of corm on sugarcans, Chan el gl (1969 ) also found o

neasurable ¢lfzet of crops snd fertilizer »lacoment on recovery
pattern for P and ¥ aftor the npplization of such fortilizer., With
the high demand of fertilizer in an intercropping nractices,
Oclsligle (1980) had suzgested thot the foertilizer scurce vhich is

suitoble for on intercropring ore those which weould relense nutrients

v
L

[

at the rate compurable to the nutrieat don: of n porticular crop.

L

¢

Slow=release naberials would also make it possible to roduce the
frequency of N applicatiois and avoid soac of the practical problem

inherent in fertilizing any intensive cropping pattern,



benoefit from legwincs ap
stubble, Asboola and Feyeni (1971) reportel that yiclls o
successive corm crops, cnch of which wos fortilized with nitrogen

fertilizer was conparable with corn yiclde from o corn=losumes

intercrop without nitrogen fertilizer,

¢d control

Tillrze practices for segdbed

after nlanting crop in Southenst Asin setting is o mojor limiting
factor in intensificatior of crozping (Harwacd, 197%). The important
major preblan in Pillsge proctices is the shortane of jower whoere
farmsize is small and o lawnse proportion of ypreducts are larsly
consuncd in the family, The snoll smount of sarplus 52 products

to vurchoase o tractor

vhich foarm.ers scll ir the market is not ono

rasoline, Thus, the cropping systen wesearches in many Asiar

cr o
ccuntrics soek the voy inwhich tillase cp,rc on zhoull be done as

simple a8 possible using locel form eqguipments or animal powers, also

The work of the Multiple Crovcing Troject in “hailand (Cro ring
Systen Research Revort 1982) dononstrated the success of osteblishments

of mungbean «Iter rico has heon horves ;g were broad

casted at the rate of 52 kg/ha in the ficlds whore rice stubble ha



been lcft, Plouvshins wes

cover the scafs. Sunshenn

=X N co wned R
afbor noyveatdng rice. Tho

bean grawtg during the “ry s
(Pockpakdi, 193C a), Sinzle plowshing by aninal provided good cons

A . it S . P PR ] . . 8
toct of soil and seols for zornincticrn, Ibreover

as nininel in orde

H

to reduce the loss In soll moistvre during

sunmer months,

The practice of minimum tillnre in Thailond ns descriked wos not
only aim for minimizing power but olso cono:rve the scil noisture,
Eran in the irrigated areas, no=tilloge or winimuwn tillage operations
are practices in the nulitiple cropping for the benciit of saving
tines and povers for land prepar-“icns, SYhe

soybean after vice in rice stubble culturs in Taiwan wos possible

duc to small land holdinz arcr mnd amrle lobour supply. In Southerm

Teiwan, soybean wers sowm beside the etubble directly after

‘

3 3 A e T R . B A P L
harvesting of sceond rice croms, Leoruors usce bhe focls similar vo

knife and strike a hole lax

of rice stubble, The apacing of
rice stubblu which woere usually 22,9 o 22,9 cn. Sonetimes, straw
mulching hal been practices in order to gunpress weod zrowth and

Ki

reduce evaporction as well ag the suopliments of nubrients when

]
[

straw wos decays. The crops normally ¢ Lobor n

2

January,
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avrgtum A el a4 et AT T e 4.
vatun dnvhich the orowth of tinnts take

In auitiple crony
longer pericd as crops are either wequentinlly crowm or dintorcropped,
the problom pest bocome comple:r, as the lovel of asasgouonts ond
inputs sich s fertilizer ond wood contrel inere~saed, the increascd

7T~

ir ingect and disensc moy be pessible, Horcover, cone of the newly

hich yielling varietics may be more succeptible o local inscets than

the notive rarietiez, thus the need inscel econbrol will
[

be essentinl, iowever, in many of the commonly ase? inbtoensive patiern

g

o high level of built=in stability sewards insceh populaticn can he
achieved, When orops are srowm in o retation manner as in scquential
cropping, rotation nid in controlling nany plant poste, lny insects

arc Jdestructive to only one kint ¢f crep, The 1lifc cycle is broken

development of the

when crope which are srotm arc
ingect nest, thus scouential cropping is porbicularly cifective in

1

s R " - . O - Sdo T - P . J 1
Soston root=icnat nenatods cor T reduced By

i
)

the control of insccts

the growth of immune crops in tiv: cropping coguence,

Rgscorch in crorvping svesion ¢

,——-. -
Rescorch Institute in 1972 (I83I, 3

]

row e¢wnacing of corn from len, row to 2 - n, rows roiuce the corn

borer (Ostrinis furnacslis ULDCL ) population by reducing the

suitability of corn for bVorer ovinogition and increasing larval

mortality., However, if peanut ie intoreropped between the rows of



corn, further sigmificart redusviorn in bYorer populabion has been

-

divion of nesnut gave still fever inscets by further

obgervad, The o
influence on adult behavior arn® a probable eficct on predater populas
tion (Toble X), Raros (1973%) zlso rerowbed thabt reduced infestation
by diamoni~back moth, Flutolla xylostclls L, on cobbage intercropped

in the tonnto,

Table X Iumber of corh berer (Ostrinin furnacalis Guence.) per 100

corn plant in cora=peanut intercropping (‘?RI 1972)

40,000 plants/ha (1 - m, rovws) 20,000 “TQnts/A: -mnm, rows)

With peanut Without peanut ¥With peanut Without peanut

41 350 29 157

#

Plant=inscet intersctions of this tyre cnn clse be found in
other cropping nattern as crop are intensively grovm., With intensive

-

pattern, different cron moy be grom in adjocent plots or in relay
sequence will transfer of inscet predator from crop to crop., Thus,
the use of chumical control sheuld ve scriocusly considercd othervise,

chemical woulld harm the insect naturcl prednt-r and negave ngny of

these existing pest control mechanisme,
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sreguontly, the prectice of shorthening torn oroorl time between
-~ 7 S vy e CymaN el i~ P e N S AT o BN . N
crons by winimus or zeyo 1illage proctioces s voneficicl offcet -on

inscet controi, Tn Failippines, the fomerls eulvurel penctices of

growing cowpen in zoroe T1lloge rice stubols culiure reduce the heanfly

I A 1.t L. B
cruse by this poxticoelnr

2 . e - LI B P ~73 3 A 4 a3 ) oancf ey LTS
inseets osyecinrlis when toll rice stoebhle oo Lefl ia “he £is1A4,

Beanfly adults

ES

por Twnts wore G,3 and 7,7 undor zere billoge rice

stubble and comvendicral tilloge no stuble respectively (THRI, 1978),

2t of Lbennflies as a8 42 adults

ropomted the

per 10 samplins éat o in comventioncl tille~o ~2 compared to 2C

The reduction

aCults per 10 sampling 1o

anflics nopul-fing in ne tillage rice stubble couldl portly occurred

because the wrusont -i Lirk amcunt of notursl conemy like snider in

b
7

Yhe mendpuletion of slanb-insect altering the

planting nottorn combined with - a pest wra’ator holonce by
seleetive une of inuccticidc cculd ploy rn dinportant relo in dsian
acriculturc, In $ho tropics, faricts cre focoing couplex nssorvment

L4 4. - N o Frmm ey e e e -
of inscot vests breonee of cronter divors

Their resouvrces o periicularly lcss
insect probloms ~re Jows,  Tnsoct monazonont wroctices et only chemical
control but nlsc nlont resistant development, on: biclogicnl contrel,

should. Lo adopted oo w01l as culiurel centrol practisces in order to

overceme insect problems in the cropping srster,
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any other operation in wuliilrl: cxepping, Hediucticon of ke fallow
con Qhortcrn the pericd during -hich weods orow unirweled, On the
other hond, in the irrigatel rice podly smweas in Scuthenst Adsia, the
tradition fallow Auring dry sooscn nelp kill off ~quetlic weols,
Similerly, drylond wecls are killed by drovaing in the veb stoge as
lond has been flooded ani nuddle before rice ars transslanted, Thus,

e change in proctices of different crops in & scguence nay help reduce

wigod infestatieon,

Study at Internotionel Rico Research Institute (TRRI 1972)
indicated that theve was o shift in weed populatic-n townrds wanual

srasses such ns Dizitaric sencuicclis and sodres (Cymorus rotun dugs)

whon crops nid bheen prowm In rrietion -nd vsing hwerbicide for orch
the crops. Nemaelly crasses ond sedge vhich woere rredominated as
48] e
the result »f crop iateneification arc ore tol ix-ace 5o oommonly

sc herbicilc and wors more difficuls to controel by cormventional

tillage, Howovon, these speciles werce suscepbiblo
increasing plant populatinn in ~ricr to bullt ur lecf ~rco as fast

o5 possible to control these tyne ol weeds vwas round T2 he guite



[, T, E o .~
‘ha problem of Alan:

Sunatra where this gpecic of weod was common hod
crorping potterns to nchieve o high lerd r~roo inder throughout the

<

growing coason th2 shode his wal, This gove on oflective control

Disecse Tontrel

Up tc the present,the control of discousc in rwst ficld crop
ig limited fto the use of resistant vorieties and ehifting the
cropning vattern and nanagement —ractices, Chemical control which
is being ovailable for mony discasc is etill expensire for farmer,

The Multiple Croppins Rescearch Projcet in Thailand reported o

successful control of downy nildew disensc (Scherospore zorii)

in glutinous corn »y using fungicide cnllud Bhidomil 25 WI Zor
growing green corn before rice crop. However, the vse of dowmy

miidew risistant voarietics wos infreduced oy sweet corn orown

"1

before ricc in cornm=rice~mangborn pavtorrn in Central Thoilond

ping Systom Rescenrch Zepost, 1982),

By growing crop in the scguentind nonner, bthe control of
discasc wos guite effective as similar to the control of inscet
nost, TORI (1979) rbﬂorted the prescnt of “usarium, Curvularics

and Aspergillas of 22, 138, and 13 perconts of the totel microbial



population irn the uplaad soil dmvhich continucus crop;ins arc practices,
this aarcant of coganis cculd nob beon fowy” in the goil whewm wotation

L.

cropping wos done, It weg sneculatel thiot covbinuous cropming causes

the microbinl balance to tip trwend o specific orgonism which Jircetly
& nocren or produces suostanccs thet inhikit cror growth of the

- I DU, R gy S P IR ~
plant <hich is grovm in onceialturc,

kY iYa) <t s TS T
EWND PRACTICES I CROPPING LYSTIN AS

SUOW 33 ASTA

THE ASTAN CROTFING SISTHI &

.

In the country throughout Asie, vheve ono-hnlf of 2ll form are
less than one hectoare ond three-fourth arc less thon two hectares,
crops is produced mostly on szall foros, Rice appearcd to be the

t the cunt

o
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nonts, dorcover, n snall portions
reo, only o osmnll
fraction of lond reccived the woetor ~11 veor rouni, In this particular

oren vhere roinfoll is the

[0
O
[
&
(4]
O
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of woater Jox srowithn, fnrmers
vho cultivetc the 1-nd cre considerably poor, their lund holding
capncity ore less ~nd having hich lesel of fonilyr maemkcers, These

arcas constitute approximebely 70 nercont o7 total Asin,
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The need of ‘eveloning teshrolosy in cr-onping oystun *o cusble

upon thedr
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fower vo ducrecse Tholr orclucte ond incon

@
4]
t
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availsabls resources bLecome ovidence for werny Asinn

most of thoe oreas in Asia ore rainfed invhish only

the purnese of doevelowirn: cropping syston based on

rice in tho rainfed srens wis nceeus~ry for rost Asion couctrics to

-t

developed, Priority is givon to the arcos with potontial for incren

praduction during » crop or two cr throc crop

are concentrated to

these arces, irrigated ocnd rainfed uplend crops nre ~lsc given atten-
tion, Through the supports of vorious cocunbries in Asia, The Infer-
nabional Rice Roscarch Institube in tThe Philippines orgonizcd the
Asion Creppine Systen letwork in 199% invhich thoe prosran leadors

from the collaboroting countries ond the Imstitule moot annuclly and

seck the woys invhich cropping syston research towsrds former adep=

tion can be developsd, Reolizing that

specifies, thus, in order to Jovily

ot

T
ERAS

has to Lo done in different enviromments,  Technolesgy developed from

ench site reprecsenting o ssceific (rro~ecologionl zene 11l bo extra-

pelated to other rrens with similor ceological conditions,
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LOVIAIG RICH BASED CROPPIIC “L3TEY

waat Jrare T AT~ W e RS P . b :
et Joave, Indonesia, oo cren has U-ur wet months ond

) X

five dvy months with srolusl dvroncition froa dry to wet and oo
dry, The existing crep was rice vhich was irriccie’, The nevly
develop croppirnyg systum wore two crops of lowland rice followed by

soyoean and tiio crops of lowlcnd rice followed by covped,

In Theiland, apnrt from the cropping patterns cf corm-rice
munghean ond nunsbenn=rice-nunstenn vhich hos hecn doveloned to
renlace the tralitionsl rice nienceuilture in Centrol Thailond, In
the Hortheesstern Thailand, the Ministry -f Asgriculsure, Jropping
Syston Project vog oole bo doveloped the cropping pottern of yard-
longhbean = rice o rice ~ oeorwt,  The farmer vattorn represont
ficld crop befors rice ~nd the latbter is the pritorn of srowing ficld
crop aftor rice (Pookpakci, 1980 4), Resulfs obeinod in 1977 indicated
4.

the nessibility of grewing ficl' cren bofore and ~fter rice i the

wet of rain

narticular crops voere plontea im:
1 thie cropping Huttern had

roinfed -nd normally experience
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Conscquuntly, the succese in sceiblishnent of crops oftor rice
depend o the Inmodicbo
I i e G oele 2 ~ R N IR N CON ot g
moistires  The risk in crop foilvre when jrown oiter rice cxist,

if reinfall censed nueh eurliecs in Sentombor,

the londs

planting of rice crop, In Pundi Bhunmdi, rice-winte

-

rice=rice~Tollov and rlc”—Pﬁ“lovwnulz werc the poiterr recormended

4

to farmers, - fNepnl notionsl prosram veos sroducing
verictics Taichung 176 from Toiwon in the sysiem., The use f these

varietics and improved techmologies bring increnses in tobal yicld

of the patterns from 79 4o 62 porecnt and increase in riscc zroduction

from 39,6 to 92,0 sercont,

The Sri Lankzen ational Prosran in Agriculture scek the possi-
bility of doveleyring two rice cropping sysiom invhich the first rice
crop bunefit their ;rowt? from the riinfall Jistribubion,
cerop of rice lepend enbirely urcn the avelleble wotor from the smell
rescrveir or so calied "hork'! which rxe scattered throushout the
conbral poritiosn of the coumtry. Technology was foveloped to improve
Lo erepring motbtern in order to bonefis rost fron the ovalloble water,
the exomple vwog the dovelorrment of corly vinturir: rice varicty cnlled

ZG 750 or Sotclooolar which moturc in 75 2oys.  Other conpoments

researches are sonducted in order te iasrove the cropping pottern

such os »lonting dete nnd water soanoy



UPLASD CROPPIN: SUSTEM

vortain arcas in csia uns bueen dovoted So uplond cron lue to

sloppy topcgraphic ceniitions an’ uplond in nobure, Hovover, the

practices in croppins systorge vas s3ill neplicopnle cventhauch they

- - e e g S [P SN R
are not rice baced scguentinl crenoing, ey cansava

has been grown, intereropping »f cassave with losumcs such ng nunghenn

and pennut was practices, (Poolpakdi, 1900 ¢) Severel cescorches

b N
!
H

are beins cowlncted in the Fortherstorn Agricultural University

well as Agricultural Sxperirant hoticons i £ind ~ud She nest suitoble
nenacement practizes vhon lezunes ore intercreouped with crops such as
cassavae and kenaf in the sbsonce of irrization (Charcom banr, 1980).

In South Sumotr: islend »f Tndoncelo, cornyuplead rice, nwernut ond

ricebean wore in%crcropncd Witk crszove at the ddiferent steoses of

£

ey

cassava growth, the purposc of hoewy intercreppins is not wmly to

increasc the production in newly opcen aros bui nlse %o Zavelcp as

ox to

- lang weed (Bffondd,

28 possible of leo

CONCLUS I0H

al

Af present, crovring systa: is nocded for the incroase in crop

production anl income porticularly for subsist-noc fomocrs whe has

linited amount of inputs and rescurces, 4 central »roposition for
cropping systen reseomch is thot the produstivity of difforent cul-

tivars which cre odjzcent in tiis oy space is divfurent from that
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capture the

rotween

adjocent erops,

Research

i omultinle erovuing o
level, At

ore bolny condretel in Aiffcront
t the ewpuritment stotions, voricitivs are beine dovcloped

newly technelomy in croap wnd 2oil mon

n form

poes

level a cropping

redn tested,
ne bt

As
v pobtorne are tested in the former ficlds and
forners with ir resource orc one tho corponent of rescarches,
Physical cunviromoents a8 well o8 soglo=-ceonomic concbraints of fomers
are closely monitors. &t the cxtension 1evels, procedures are being
developed for proper and offective trorslier of technology to farmcrs,
Thus, the resenrch in cropping systen is ontirely o wiitidisciplinery
approachies ain for Letter wicll buling of wopcers only
prosented an agronenic conaco s nf
only rogords

7 system, it
cenenie foactors when necossory The impact,
cencepts, and opplicotion of crovping syeton for soelo~

con be ditferently ¢liobor

a
JARCEON &

u’)(,C S
sbed,
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