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.Abstract

A ntm index has been proposed fcir assessing an intercropping system where the Cdniponcni crops aTe in r<m'
replacement senes. It dciemiincs chc Actual Vicid Loss (ir gain (.•WX) in respect to a component crop in an
imcrcftipping struaritin Here the sown proportion of the component crops uirh rt^rd to its -iolc iine is ui he
tisnsidcrcd. Tliis index appears to he more appropriate rhan other established indices like land equivalent ratio
'I.!.R). relative yield toss, etc., particularly when per plant \ield is consitltrccl. Partial AYKs (which arc the iwo
CimpJiicnrji ot this iiKlex) can be considered as indicatfirs reiprdinj; the competition existing between the
riimjKjnint intercrops.
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intrnduction

II JS alwavs perceived that dilfcrcnt intercropping
situations rnay have to satisfy rather different
rcHtiiremtnts if \Held advantages are to be
schicvcd. DI- WIT'(1960), WJLLHY (1979), MKAD
wd WiLu-v (198a), MKAU and Riu.i (1981) and
Rinnv and Qlirm' (1984) have re\Hewed the
difficulties of assessing any yield advantage due
t" intercropping practices and have ciiscu.<;sed

of the methods available for the purpose.
v (1979) considered the L.and Fxjuivaicnf
(LKR: the total land area of sole crops
d tf> achieve the same yield as. the

as the most satisfactory index since
" based on a sound agronomic principle.
H'.\vrver, LRR cannot address the problem of
'̂ H-.sment of yield advantage/disadvantage if
fhi îhjective is to assess the yield advantage on

'- ''="̂ 's ofthe criterion, namely yield per plant.

In this article- an index has been proposed which
takes into account the abovt- mcnrioned criterion
of yieid per plant in course of the assessment <if
an intercropping system particutarly where row-
replacement (number of r<>w(s) of main crop
is(are) replaced by intercrop) series technique
(\X-'ii.i.hv and OsiRf 1972) has been followed.

Materials and Methods

The rankir^asscssment of crops in an intercrop-
ping treatment may lie di>ne by severat methods like
I.FR where:

LHR = (^VYu) + {Y,,/V,,j

LER is the sum of two partial land equivalent ratw
(Li and L^.
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Table 1. Effect of plant population on the performance of maize/bean intercropping sj-stem (after S.-iKciii
1976)

Population
(1000 ha ' ' )

Mai^e Bean Bean type

40
0

20
20
20
30
0

20
20
20
3<>

0

30
60
90

110
30

90

CD

dmibing

Bush

Grain
(tha

Vlaiw

2.45
_

1.67
1.47
1.40
1.86

-
1.69
1.86
1.85
2.41
0.41

vield

Bean

_

1.46
0.95
1.2(1
1..T0
1.27
1.17
0.3S
0.55
0.71
0.71
0.6!

RYL

Maize

_

-31.83
-40.00
-42.85
-24.08

_

-31.02
-24.08
-24.48
- 1.63

(%)

Bean

_
_

-34.93
-17.80
-10.95
-13.01

_

-70.08
-.52.99
-39.31
-.39.31

AYL
Maize

_

+ 0..363
+ 0.200
+0.143
+ 0.012

_
+ 0.379
+O..518
+ 0.510
+ 0.311

AYL
Bean AM.

_ _
_

+ 1..386 +1.-4'
+ 0.506 H ().7(K
+ 0.088 +(i.2V
+ 0.063 +O.(ri

_

+ 0.069 +(i.4"
-0.138 +(i.W
-0.258 +iUx
-0.258 +fl.(i5'̂

(P = 0.05)

Relative "̂ 'ield Loss |R'VXf4)| can also be used as
an index to assess the intercroppu^ system where:

RVL(7o) = l(V,,/yj - 1] X 100.

In Kith equations Y is the yicH per hectare (unit
area), subscripts ii and jj refer to pure stands of
species I and J, while ij and ji refer to intercrops.

In a replacement series experiment, the sown
propomon of a component crop in the sole and
imercrfip treatments is not constant and thus land
equivalent ratio <ir relative yield loss cannot assess
the n i ^ t u d e of advantage/disadvantage of com-
ponent crops effectively.

Here we proposed an imiex which takes into
account the sown proportion of component crops
with their sole ones. It can he termed Actual Yield
Loss or gam (A"\l..). It is the proportionate yield loss
or gain with comparison to the respective sole ones,
where:

AYL = |(Y^/

Here also Y is the yield per hectare (unit area) and Z
is the sown proportion, subscripts aa and bb refer to
pure stands of species A and B, while ah and ba refer
to intercrops. Partial actual yield loss AYL. and
AYÎ ^ represent the proportionate yield loss or gain

of species A and B when gniwn as imercrop>.
relative to their \neld in pure stand. So A>1, is U*
sum of rwo partials, AYlL, and AV1.(,.

The sign (positive or negarive) of the value m
AYL score gives a quantitative assessnieni "I
advantage/disadvantage accrued under any intercnf
situation when the main ohjective is to cotnfat;
yields on a per plant basis. The magtiitudes of pania!
AM^s of the component crops in an imerttif
situation reflect the nature of competition i
berween and within compj>nent crops.

Results

To eirtitblish the relevance of our proposed indt*
(AYL) we have analysed the data set obtainol
from SANCHI.Z (1976) in maize-bean ttial!,
whereas in wheai-legume experiments dif J""
used are obtained from our intercn>ppirig trial o'
wheat with gpan, pea and lendl in sole, 1:1 (so*̂ -
proportion of wheat and legumes are 50:50) imi
2:1 (sown proponii»n of wheat and legumes af'
66.5:33.5) row-replacement series (BANIK i'̂ *̂-

Restilts (Table 1) indicate that on the basis»'
RYL(%) values in the intercrop situations « '^
difficult to assess the component ciops JS tht
RYL(%) values of the component crops under n
tbe treatments arc negative. Obviously, f^*'
implies that the yield has suffered di**-" '"
intercropping. However, when we consider thf
actual population in maize/ciimbing type bean
intercroppif^, component crops of maize aoc
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Table 2. Xltlieat-legume

Treatments

Wiieai
(>ram
Pea
Lentil
ftlieat + sram (1:1)
Vfheai + pea (1:1)
mK3t + lentil (1:1)
Vi"hcat + )!ram (2:1)
Vilioai + pea (2:1)
Vilieai •* lentil (2:1)

intercropping

Seed weld

\X1ieat

2.7S

—
_

1 82
1.87
1.89
2.01
1.98
2.13

in 1:1 and

(tha'')

Legume

_

0.87
1.05
0.76
0.36
0.57
0.47
0.26
0.23
0.21

2:1 tow

I.PR
ViTieat

...

-
—
—

0.662
0.6K0
0.687
0731
0.720
0.774

•tepiacement

LER
I^egume

-

—

0.414
0.547
0.618
0.298
0.219
0.276

series

/WL

DPTieat

_
_
_

+ 0.324

+ 0.360
+ 0 374
+ 0.(W>
+ 0 080
+ 0.161

Legume

_
_
_

-0.172
+ 0.086

+ 0.236
-0.103
-0.342
-0.171

AVX

_

_

_

+ 0.t.S2
+ 0.446
+ 0.610
-0.007
-0.262
-0.010

\ bean show tht yield again. Through the inter-
i crof^ir^ of the fKipulation of 20 (KK) maize and
i 3(1 (KKi Iwan (climbing t>-pe) per hectare 36.32';''..
h W L , ^ +0.36.32) and 1.38.58% (AYI.h =
\ •• 1.38I>8) yield gain could be noted in maize
: and bean respectively as compared to their sole
\ rrtatmcnts, whereas the RYL(%) values of the
\ component crops indicate that in intercropping
JaisEC and bean yieid losses are 31.83% and
f 34.93 % respectively lo sole treatment.
i Table 2 indicates that the partial A'̂ 'L^ of
! vlicat in all the treatments have shown yield gnin
t«hert legumes have a positive effect on wheat
[alien growth in association (B.VNIK and BAOCIII
i IW4). It also reveals that in all the treatments

l IS the dominant species whereas the
es are the dominated one because partial
of wheat is greater than that of legumes
). particuiarly when sown in 2:1 row-

: replacement series. The A\'L index gives more
preasc information about tbe nature of cotnped-
Oon and the liehaviour of each specie? in the
intercropping systetn, since it takes into account
Î Mh the sign as well as magnitude.

The results (Table 2) also indicate that the
LKR ot wheat + legume is always more tban one
<̂ ŵept for tbat of wheat + pea in 2:1 row-
ri-liiacement treatment. From partial LKR, quan-
titative assessment of yield loss or gain due to
a'̂ 5f)ciation of other species cannot be visualized,
*hercas partial AYL indicates the yield loss or
Jfan on the basb of its sign as well as values.
•No*- in 1: t row-repbicement tteatment, partial
^VL of gram is -0.172. i.e. 17.2% yield loss
"' "ccutred when grown in association with

wheat. Although tbe AYL of intercropping
system is positive the yield gain of wheat
(A\T,, = -+ 0.324) compensate the loss of yield
of gram when grown in association of wheat
making .-V^X to be positive (+0.152).

Conclusions

It is thus noted that AYl, indicates tbe actual
yield advantage/disadvantage taking into account
the actual sown proportion of the component
crops iiith regards to its sole treatment. It may be
atgued to be more logical than the LH.R because
in LHR tbe cotnparison of sole crop with the
intercrop is based on land area only. Indeed, in
A^T. the idea <»f relating the yield to the area of
land j^ven over to the crop appears as a sensible
apprf>ach and can be itsed to see whether the
intercropping has an overall positive or negative
effect on the yield per plant. So it may be
regarded as a giHxl indicator of competition
between and within the component crops in an
intercropping situation. Tlius, in an intercnif^ing
situation, where both the component crops art-
important, AYL might be more relevant.

Zusamncienfassuttg

Ein Vorschlag fflr einen Index zur Beur-
tcihmg eines Reihenersatzes in Mischanbau-
syswmen

bjn neuer Index wird voigeschlagen. um in
Miscbanbausystemen, in denen die beteiligten
Kulturpflanzenarten in Reihenersatzserien ange-
baut werden, zu bcwerten. In dem Index wird der
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aktueDe Ertrajpvedust odcr -gcwinn (AYL.) im

Hinblick 2u den beteiligten Kulnapflanzenanen

in der Mischanbausituadon besdtnmt. Hietbei

wird die aus)i;ebrachte Menge der beteiligten

Kultutpflanzcnanen auf den Reinanbau beurteilt.

Dieser Index erscheint geeigneter als andere

vorhandene Indizcs wie 2. B. land equivalent

ratio' (LHR), rektiver Krtragsverlust e ic . insbe-

sondere %venn der Einzclpflanzetiettrag beruck-

sichdgt wird. Tt!l-A '̂L'.<v die sicb au."; den beiden

Komponcnten des Index' 2usamniensct2cn,

konnen als Indikatoren itn Hinblick auf die

Konkurrenz zwischen den Komponenten des

Miscbanbaus betracbtet werden.
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