-

A NOTE ONAN INDEX OF UTILITY OF MIXED
CROPPING AND ALLOCATION OF-SUCH
AREAS UNDER SEPARATE CROPS

~ BY
D.N. Lav
Patna University, Patna-1

(Received : November, 1973)

2

b

The problem of estimating arcas “under different crops as also

their yield rates when mixed cropping occurs is intéresting. Notwith-

standing the' directives from the Department of Economics and

Statistics, Ministry of Agriculture, Government of India, in this

connection the states follow different methods and thus their results
lack comparability. :

In this short note a simple method for calculating an mdex to
determine the utility of mixed cropping and cf allocation of such
areas under separate crops is indicated. It is assumed that the usual

standardised methods of crop cutting experiments are used to

estimate yields of crops under various methods of sowing.

2. The area under mixed crops can be allocated to area

under the constituent crops in a smple objective way. This can be.

achieved by introducing the concept of Effective Area under a crop.
This area can be easily calculated from the field records normally
collected for determining yield rates and areas. The calculations
are not to be done at the field level by the field staff but at the head-
quarters where data for the region or the whole state are fcompiled
and analysed. The method indicated below is simple and straight-
forward and can be made a routine one.

The Effective Area under a crop may be defined as the area

which when multiplied by the average yield rate of the crop will give .
the total yield of that particular crop taking into account yields from -

both the pure 'sown area and mixed sown area. under that crop in a
region. :
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3. Let 45, A2 and 4,, be the areas in a certain region recorded
as under crop (1), under crop (2) and under mixed cropping consist-
ing of a mixture of crop (1) and crop (2) respectively.  Let the total
yields from these areas be Y1, Y2, Y respectively and let Yi=Ymu1

+ Y, where Y, and Yo, are the yields of crop (1) and crop (2)

respectively under mixed cropping.” These can be determined from
the data collected on the basis of crop cutting experiments. The

yield rates for crop (1), crop (2) and the mlxture will be y1=Yi[d1,

yo=Yz2[A2 and

Ym le +Ym2 . /

- ym=7=—T=Jﬁn1 +ym2

Thus the yield rate of crop (1) from mixed area where it is sown as a
mixture with crop (2) is ym; Whereas if sown as pure it is y1.

 Thus we can say that

Unit area under mixed crop (1)

6 .
Unit area under pure crop (1) =ymy 91

i.e. Unit area under mixed cropping for
crop (1)=(y,,,1"/y1) unit area under pure crop (1)
-Thus area A, under mixed cropping with crop (1)/
in it=ym; /yx Ag area under pure crop (1)

Hence we conclude that the Effective Area under crop (l) is

Similarly thé Bffective Area under crop-(2) is

AA+szA

Thus the total effective area under crop (1) and crop (2)
Avt ot 2 L) e ot o L

¥
and it may be noted that if

__yﬂ+ ' , . (A)
ye

then it means mixed cropping is beneficial as it is equivalent to
extending the cultivable area under the crops since the total area
culuvated is Art-AdatApy.

P
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Thus if I>1 mixed cropping need be recommended and
encouraged if quantity of food grain is the chief critérion. On the
other had if /=1 then also .it is recommended as it serves as an
insurance against total failure of crops under adverse climatic
conditions. o '

- Y1+Ym1
Ni=——" =51
A+ 4
J1
and for crop (2) will be
_ Yo+ Ym2
yem ————=J)2
Ag-{—ﬂ 4~
ya O

The average yield rate of both the crops taken together '

s o Yi+Y24 7Y,
Y=L+ ds+4,,

Thus the value of the index I will determine whether or not
mixed cropping be recommended. If its value exceeds unity or'is
equal to unity it can be recommended and not otherwise. The
criterion (4) can be easily extended to cover the case of multiple
mixed cropping consisting of k crops.

In this case if »m; is the yield rate of i crop from mixed
cropping and y its yield rate under pure sowing then mixed cropping
will be beneficial if

k

i Yuwt >1
2 »w =
= . Ve

for the same reason.

4. In the above discussion we have not taken into account the
inputs of seeds sown in the fields. We may assume thag for crop (1) .\
and crop (2; it has been the standard agricultural practice in a
particular area or region to sow quantities ¢y, ga respectively per unit
area of the cultivable land and that gq,, is the quantity of the mixture
per unit area under mixed cropping the mixture containing the seeds
of crop (1) and crop (2) in the ratio of A1:2g

where AL, 2%>0 and  Art-Ax=1

i.e. quantity g, of the mixture contains A1 ¢, of crop (1) and
A2 g, of the crop (2). It is obvious that A1 ¢,,<q1 and Az ¢,,<gs.
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Suppose on analysmg the yield Y,, from the mixed cropping
we obtain Y,,. and ¥, g as the total yields of crop (1) and of crop (2)
respectively from area 4,, when quantity A, g, and 2, ¢,, of crop (1)
and crop (2) respectively are sown on that area. Assuming pro-
portionality of -yield to input to hold for yield within the limits of
standard sowing rates we note that A1 ¢,, of crop (1) on the Unit
area of A, glves a yield rate of Vmy of crop (1) while when ¢, of
crop (1) is sown on the unit area of the field under single crop (1)
above it is y1. Thus if we had sown ¢, under the mixed sowing
method the yield would have been
S
A g,
i.e. unit area under mixed cropping yields crop (1)
Q1
M g
Hence it follows that unit area under mixed cropping with crop (1)

Ymy

3.
Yoy

( n y&) unit area under crop (1) alone.

AMgm 3
Thus the area A4,, under mixed cropping containing crop (1)
=ﬁ % A, area under crop (1) alone
m 1
' ' Ym1
= A1 + A
M, Y :
Similarly the effective area under crop (2) alone
qﬁyma
= A A
+ Aegnys "

Thus when the rates of showing of seeds of the two crops as

.also the proportions of these crops in the mixture used are taken

into account the total effective area under crop (l) and crop (2)
together

N

_ QWYm oY \
A1+A2+ (llqmyl +7\2qmy2 )Am

= A1+A2—I Am ' . -
where : B
_ dm1 4 $2lme ..(13)

T Mgy hegmyz
Under this situation mixed cropping can be recommended if I>1
and not otherwise for the reasons stated before. The average yield
rate of crop (1) is
' Yl +Ym1

L=

91 Y,
AL gp Y1

Axr+

m
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!r
Yot- Y,
q2 Yy my

Ag Qm Y2

Each of these in general are less than yir-and ys respectlvely for it is
well known that if

and of crop (2)

Pa=
Az~

m

B Xe o X Xty
a as ; a4 m—+az

Where all the quantites are positive. , N

. 5., This approach can be readily extended /to cover multrp]e
mixed cropping methohs /.., when more than two crops are mixed
. in certain proportion and are sown as a niixture. This practice is
~ prévalent in some areas. Suppose we have k crops sown individually

on fields of areas Ai, Az, .....Ax with quantities g1, ga,...... qr per
unit area respectrvely and let g,, be the quantity of mixture of these -
Crops sown per unit area on the fieid with multiple fixed cropprng
with area 4,,

\

" Let the 1n1xture used ‘contain the crop (1), crop (2) .. Crop
(k) in the ratio of 7\1, 7\2, PR ¥ "

| where | Zmei and. O<A, <L (i=1,2, .....k)

Following the some argument as above our index to determine the -
usefulness or otherwise of multiple mixed croppmg method will be
determmed by the value of I .
, &k :
where o I= EM
7‘( qm Yi

¥1 being the yreld rate of crop (‘) under pure sowing (i=1, 2 ...... k)
and Y is the yleld rate of erop (i) from mixed ‘sowing.

The practice of mlxed croppmg can be recommended when
7 > 1and not otherwrse

It may be noted that the average yreld of crop () will be given

by -
I - T‘ — ! ‘Y4+Ym,
- [P qiymz

Ai A
’ BV )‘iqmyi

y; being the total yield of corp (¥) ‘when sown in pure fromi. e.
independent of other crops on the field of area 4y and Y, is the.

m
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total yield of crop (i) when sown in the mixture form on field of
area A,,.

The effective area under crop (i) will be given by '

) qé Y,
A+ —"L 4, j=1,2,.....
+ R @ k)

As before §; < y; (i=1, 2,...... k)

6. Incidently- it may be noted that if criterion (4) holds good
then criterion (B) automatically holds good but not vice-versa.

In" (B) the proportions of the components of the mixture are
taken into account but not so in (4) and hence if (B) holds but not
_ (4) then it indicates that mixed cropping will be beneficial only if an
" efficient mixture of the crops is made by mixing them in proper -
proportion.

7. From the available records one ¢ould be determine whether
or riot some of the practices of mixed sowing of crops in vogue are
useful. "It is assumed that A: and g; are all already known from past
field practices and optimum proportlons have been sturck for each of
_ these ¢'s and A's.

"If not, then it calls for methodologlcal studies under field

. conditions to determine these. The type of mixture and the proportions

of its constituents as well as the quantity needed per unit area sown
will obviously depend on the region and the climatic condition and
will vary from place to place. If and when I 2> I the practice of
mixed sowing can be encouraged. :




