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1. Introduction

In many Asian and Pacific countries, farmers wich limited resources have tradi-

tionally multiple cropped theiv ‘mtls o minimize tisks associated with growing
a sincle crop, and to assure a more stabl. subsistence in terms of food, cuirition,

and possible income. Using the available family labour and limited copital resour-

ces, they have 'vtp'wptf:*d to muximize returns from these cropping systems,
rlo

generally under low 1{%\‘(315 of technology. In the developed countrics, however,
2 £ ;
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multiple cropping has been viewed as a practice not well suited to modern

agriculture, and {or this reason, rescarch i is field has been largely inadequate.

One of the main slect seems to be that most agricultural
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r this ne

- . . 1
research report ¢ has been carried outin countries where mono-
culrures prevail,  Si agriculture in these countries is mechanized, research
has focused on zgriculeural systcms that have mechanizarion as ore ol their

N

major comp‘n“nw Due to ent increases it population densivies and in

prices of agric

ulrutal resources, intrrest  is now developng  to  seek

technolog toinatis increasing food production. Intercro

a means of optimiznez the use of land and other inputs, is starting to

increased attention,

Q[‘)CC(} understanc

the aveas requiring an eni o in multiple cropping

systems is the use of ferzilizer nitrog.n, a resource which is expensive and not

¢

) ) A . -
ily available to farmers in developing countries.  The present study was

zation of

erefore designed to evaluare N util intercropp d systems, and to

compare its cconomics with ¢ ing monocropped Systems.

A non - leguy system at three N levels was compared with

o

an intercropped system consisting ol the ¢ zme crop inter-prnted with a grain
legume, at the same levels of N.  The study was conducted at Peradeniya and
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Kuondasale in 5ci Lanka w:ti VO apm'

N selecied were 0%, 50% and 1 0%,

. G v a1d o
crop! muaize Zea mays L. All Plo
> (50 kg Plha) ém«f} Ki6s kg K

practices for both crops uniform!

™

cominercial inoculum,

used were soybean Glycine max (L) Mer

of
s
ha) for

eriment (B) whefg soybean was uar“d

‘i site) and mungbean Vigna rac liu(‘:

were plant ed at Y} e same time. Th

CTOP TOWS.

ations, soil chara

Treatments were arrang

~

o]

cteristics and other

k

TeCeiv

cat IUV”

N:'Lu the

he row crop only and
ocal recommendation.

Nitrogin S’ at the rate of 5 g/kg of sced.
(1 site),
2 sites.) Both row and
e was planted centrally he

cowpen

randomized blocks

experimental de

clay loam
pH . 53
Orrganie carbon (%) . 1.55
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N
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d Discussion

The mean vield of row and lecume crops for wvarious locations is given

Table 2.

g

Yield of vow crop: (i) Effect of N - Whether intercrooped or not, maize showed
a positive response to N application, The vield difference betwee o the 50% N
and 1009 N levels howeve i
(C) and monocrop in Kun :
re—examination of what constitu

farmers.

n two cases: intercrop in Kundasale

se results voaIC perhaps suggest a
{zer application by

An interesting feature is that the magnitude of vield response and its trend
vatied with variety and location. Thus a considerab'e variation in the vyield of
maize was recorded among the four sites. The yield ranged from 0.60 ~ 1.27
t/ha in Kundasale (D) to 7-88 - 9-85 t/ha in P weniya, (A). Maize vields in
Kundasale trials are too low to make valid comparisons between Jocatic

ns,

ii.

Effect of Cropping System — As g geneval trend, maize yields were somewhat
depressed by mreuloppl 12, particularly at J()\.tvt"'r N levels. The differences
however, were wistically significant only in a few inseances : the 0% N level
in Kunﬂlasa]e (C) and Peradeniya (B), and the 100% N in Kondasale (D). The
yield gap between me onocropped and intercropped maize tended to decresse
with increasing N Jevels, except in Kundasale (D). This would  indicate that a
lower N levels, there is o ompetition between maize and inrerplanced legumes for
N, and that the 1 s, Aghoola

and Fayemi! studied the effect of intercropping  maize with  cowpea  and
mungbean at varying N levels and found thar maiz e yield was not decreased by
intercropping at higher N levels,  Similar tesults lmw: been reported by Haizeld
when maize

wpetitive effect decrenses as the N level increns

was intercropped  with  cowpea in twa Cropping  seasons.
Beets? concludes thar meiz

could withstand  intercropping with compatible
crops.  These arguments do not help to explain the vield differences in the
Kundasale (D) however, possibility of some, as yet unexplained, interaction
berween maize and muw ngbean cannot be ruled cut,  The significant maize yicld
reduction due to mluuoppm,, at 077 N level in Kundasale (C) and Perader niva
(B) may be a reflection of the inab ility of maize to compete with either mung-
bean or soybean for 'f"he f».vailable soil N. Similar conclusions are also reposted
by Hatwood and Bant:

Yield of Legume: Table 2 indicates that, in all Case"} rhc yield of infereropped

legume decreased with increas g levels of N application, except in Peradeniya
(A). Thus, ot all four sites, the 020 N level gave 'thﬁ bighest legume vyield,

regardless of whether it was m ungbean, cowpea or soybean, and this tended to
decrease with increasing N levels. Shading and competition effects of the row

note the non-leguminous crop being tested;
ain legume.
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for this.  Svariffuddin et allt

crop at higher N levels waould probably accour
reported an incrense in shading effect and a  corresponding reduction in
I his
the row crop would be rcquired if higher vyields of inter-planted legume is

fegume yield at higher densities of maize. suggests that wider spacings of

desired.

Yield of wtal system : The total yield of the intercropped system was higher than
that of its monocrop counterpart at all N levels, except in a few cases (Table ).
This suggests that there was better utilization of land, N, and other inputs under

intercropping. The magnitude of the differcnce, however icd with crop

combinations and location. Results of these and some other studics so  far
reported indicate that a pew potential for total production systems thus  exists

if plant types are selected to cxploitsoil and climates while maintaining optimum

plant populations and other cultural practices (Jeganathan and
Pinchinat and Oclsligle, ¥, {or malze - soybean combinations; and
Ku*zdu"‘, for maize — groundnut  and  rice-mungbean  combinations;  and

Beets!?, for rice-soybean and maize-soybean ""ﬂ’&tlﬂn.‘i). On the other
hand, }/ olil  and JRRIY report a reduction in vield of both crops in
intercropped s yc‘ccrm One of rhe deficiencies of resulis so far obtained s that
most tesearch concerned with inter- cropping has been conducted with crop
varietics  sclec td for performance in pure culture. As Hﬂrpu’" points

out, varieties that are expectsd to perform betrer in mixtures should be specific

T
bred for this purpos Data reporeed by Digkstra and  De Vos!
who tested clover selections in both pure and mixed stands wit‘h pasture  grass

support this view.

and W level on the

I.L\deni'yﬂ (A), although not

Human «

cropping

crude pr t of maize and cowpea in |

subject to statistic ’mﬂwxs, shows that, while crude protein of cowpen was not
atfected by N wcl , that of maize increased in both monocrop and intercrop
systems (Table 3). /~\L rates below the 100% N level, crude protein content of
gher than under intercrop: at the 10094

maize under monocrop was slightly hi

N level, on the other hand, crude protein conrent was higher under theintercrop

ed maize -cowpea crude protein content of the intercrop system
ls. From
a practical human nuirition standpoint, the significant points to note are:

systen the comtl
Vas 1n “H“.% l ioher ~|L} . t ¢ »1 S i AiTe TIONOCTO custory a r\” N Tere
was much higher than that of the maize monocrop system at o feve

Table 3 - Effect of cropping systems and N level on crude protein content of
Puadcmyd {A)

Protein Content, ¥

D System Intercron
5 {

majze




30 H. oM Gunasena

1. The maize cowpen intercrop vielded approximately crude
protein/ ha, compared to maize monocrop, at the sar
2. Si nce cowpea has a higher lysine content (427 my 167 megjg N in

the concurrent use of cowpea and as food should

much betrer net protein  wutilization  than  maize alones

T M Gy L A ‘[Ar E e oy -~ - e oo - o - T iz e - - - M
The data is inadequate to make further explanations, and indicates that there is

o ‘ : 1 " . 1. e G R . o
a nezd  10d maich fUTI.hﬁ‘f}" O L’})ﬁ‘ buman nufritton aspects of
intercy L‘I‘plh{,

onomics. The total economic value of the produce obtained (t/ha) was

based on international wholesale crop prices in some cases and the Jocal
market prices prevailing at the time of study in other cases (Table 4). The
differentially higher cost incurred in the intercrop for family labour has not
been raken into account, since family labour is readily available in most develo.
ping countries,

Table 4¥ Econo,mr\ of mono and ln ererop systems

Ciross rerurns at various N ‘A:vcl:‘, Rs/ha
ZCL‘\:N/ ha
monocrop intercrop MOROCT O inrercrep NONOCraP intererop

madze 3,325.0 4,275 € 050.2 4,316-2 11910
coOWpes 432.0 — 2744 4172
TOTAL 3,325.0 3,782.2 4,275.6 4,324-0 4,316.2 4,608-8
Peradeniya (D)
3,175.2 [,806.0 26082 1672 ) 8504 21,5830
soybenn - , 74146 £,300.6 1,207.7
TOTAL 3,175-2 3,547-0 21,6082 3,467-8 21,8504 3,850-0
Kundasale (C)
maize 1,299.12 Q%1 2 1,841.0 1,642.2 & 2.074-8
munghean —_ 247.2 - 366-8 . 504
TOTAL 1,299.2 1,233.4 1,840 2,009.0 32,0636 1,125-2

yran Hn"
v

2y COWT
of S'[LICH !

Ihs.\*'




N}

Nitrogen Use and Economics of In

T,

fn all four experiments, e pations used, the intercrop

gardless of crop combi
onding N

"-‘ {[r\u

system provided higher recurns than the monocrop system

ving from a non-significant 19 in Pe:
. T 1 B g U/ =
2in Kundasale (B) (“ N

¢

levels, the increase va

N level) to a highly significant 416!

~O

exception where the monocrop yielded more returns was the 05f N

T/

ping with

{undasale (C).  The difference amounts to 5%.

value crop such as mungbezan provides for a higher

agial rerurn than if
1
: i

a lower value cmp \‘ur‘h as cowpea is wsed. Roguib et ol also foune

combinations of maize and soybean, rice and soybean, and mwaize and groundnut

to give better monetary returns per unit ares; Jeganathan e al’® reporied

more net profit in intercropped maize and soybean,  Beets’, in @ compre-

hensive study on mono - and intercropping cconomics in Thailand reported

that soybcm’_a - maize intercrop could yield 309/ more income comparcd to mono-

CTop I :{ze

Aparr from increased returns, intercrop eystems could also provide fora

greater protection against risks dus to pests and adverse climatic conditions,
as these tend to affect various crops differently, A farmer would therefore be

shle to harvest one crop even if the odher crop was completely destroyed.

4. Conclusion

Intercropping with compatible crop combinations increascs autput per

wion of N, land and

unit area and therefore provides for more efficient ucilis

t prices of Crops used, total returns to
1

other inputs,  Depending vpon marke

~t

pr

. R e gty
farmers are also increased.  lontercropping with legames ap cnhance the

otein ut

neg pr ‘on value of the system, L lwlwmﬂ the importance ot such

management practices for subsistence level farmers of developing countr
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