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ABSTRACT: Distribution pattern of diamondback moth larvae Plutella xylostella (L.) on cabbage 
(Brassica oleracea var. capitata L.) was studied under Gangetic Alluvial condition of West
Bengal in three consecutive cabbage seasons (early cabbage, on season cabbage and late
cabbage) during 2009-10. Various indices like dispersion parameter ‘K’, index of dispersion (Id),
reciprocal of the exponent K, Cole’s Index, Charlier Coefficient, Lloyd index of mean crowding
and Lloyd index of patchiness confirmed that the distribution pattern of the diamondback moth
larvae under the study in three crop seasons was aggregative in nature.
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     The cab bage, Brassica oleracea var capitata

L. is a plant of the fam ily Brassicaceae (or

Cruciferae). It is a herbaceous and dicotyledonous

flowering plant with leaves form ing a char ac ter is tic

com pact clus ter. The cab bage is de rived from a leafy

wild mustard plant, na tive to the Mediterranean

re gion. It was known to the an cient Greeks and

Romans. Cato the Elder praised this veg e ta ble for its

me dic i nal prop er ties, de clar ing that "it is first of all

the veg e ta bles" (Anon ., 1). Cab bage, a leaf

vegetable, is an ex cel lent source of vi ta min C. It also

con tains sig nif i cant amounts of glutamine, an amino

acid, which has anti-in flam ma tory prop er ties. The

diamondback moth, Plutella xylostella (L.)

(Lepidoptera: Plutellidae), has be come an im por tant

pest of cruciferous crops and has got world wide

dis tri bu tion (Zhang, 12). The pest is most de struc tive

in sect of cruciferous plants through out the world and

the an nual cost for man ag ing it is es ti mated to be US

$1 bil lion (Talekar, 10). Spa tial dis tri bu tion is one of

the im por tant eco log i cal prop er ties of a spe cies

(Tay lor, 11). This pro vides re li able es ti ma tion of field 

pop u la tion den si ties, an es sen tial com po nent in pest

man age ment programme. A study on dis tri bu tion

pat tern of diamondback moth on cab bage is much

want ing in West Ben gal. Hence dis tri bu tion pat tern

of lar vae of the pest on cab bage was in ves ti gated

un der Gangetic Al lu vial con di tion, the veg e ta ble

belt of West Bengal.

MA TE RI ALS AND METH ODS

Cabbage variety ‘Green Express’ was

transplanted in the field at Goyespur C.R. farm of

Bidhan Chandra Krishi Viswavidyalaya,

Mohanpur, Nadia, West Bengal during three

consecutive cabbage seasons i.e. early cabbage,

on season cabbage and late cabbage in 2009-10.

Recommended package of practices were

followed throughout the crop seasons except any

pesticide application. Fourty plants were

randomly selected from the field for larval count

of diamondback moth at 5 days interval starting

from the 16th days after transplanting. The data on 

the original counts were arranged in the frequency 

distribution. Mean (X) and Variance (s2) were

worked out for the date wise observations

following usual statistical procedures. On the

basis of mean and variance, statistical tests were

then applied to confirm the distribution pattern of

diamondback moth. Different indices were

calculated as per the procedure suggested by

Elliott (3).
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(a) Dispersion parameter (K)

      K
x

s x
=

-

-2

2

The value of ‘K’ below eight indicates
negative binomial aggregated distribution

(Southwood, 9). 

(b) Index of dispersion (variance-mean ratio)

             I S Xd = 2 /

This in dex of dis per sion of ten de parts from
unity. A value of zero for the in dex im plies
max i mum reg u lar ity and a value greater than one

for the aggregative dis tri bu tion. 

(c) Reciprocal of the exponent ‘K’  

It was worked out to know the clumping
bahaviour of individuals in the population.
Calculated value of exponent K < 8 and its
reciprocal 1/k > 0 with positive sign indicates

contagious nature of distribution. 

(d) Cole’s index of dispersion  

It was worked out by using the formula

            I
x

x
c =

S

S

2

2( )

If the value of Cole’s index I c  is greater than
the value of maximum regularity, 1/n, (n = no of
samples) then it indicates the aggregative nature of

dispersion. 

(e) Charlier Coefficient

     = 100 ´ - ´( ) /S X X2 1

If the value of Charlier Coefficient is
significantly more than zero then it refers to the

contagious nature of population. 

(f) Lloyd in dex (5) of mean crowd ing ( )x  :

This in dex was de vel oped by Lloyd in the year 
1967. The in dex is cal cu lated by the for mula :

          x x
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(g) Lloyd in dex (5) of patch i ness: 

It is the ra tio of mean crowd ing to mean
den sity (mean pop u la tion). It is a suit able mea sure
of patch i ness of a pop u la tion. If the ra tio (Lloyd
in dex of patch i ness) is greater than one then it
in di cates the con ta gious na ture of dis tri bu tion.

RESULTS AND DISCUSSION

The values of mean larval population at 5 days 
interval and the various indices recorded during
study are illustrated in the Tables 1 to 3. The count
of the diamondback moth larvae were taken from
the 15th day after transplanting till it was found on

the crop. 

The values of dispersion parameter (K) – an
index of aggregation were less than eight in all the
dates of observations. Reciprocal of the exponent K 
values were more than zero with positive signs for
all the dates of observations in all the three
experiments. These indicated the clumping
bahaviour of individuals in a population. The
findings are in accordance with the statement of
Southwood (9) who reported that if K value is <8 it

indicates aggregative nature of dispersion. 

In all the three crop sea sons vari ance to mean
ra tio or the in dex of dis per sion (Id) was more than
one which sug gested that the lar val pop u la tion of
diamondback moth were aggregative na ture

dis tri bu tion. 

In all the observations of the experiments, the
values of the Cole’s Index (Ic) were more than the
values of maximum regularity (1/n). This was
another confirmation of the clumping nature of
distribution of DBM. The observations also
exposed that the Charlier coefficients were
significantly more than zero which referred to the

contagious nature of DBM larvae. 

Lloyd patch i ness in dex ranged be tween
1.142-2.756, 1.211-3.937 and 1.174-1.686 in the
early cab bage, on sea son cab bage and late cab bage
re spec tively (Ta ble 1, 2 and 3). The val ues were
greater than one which again es tab lished that the
dis tri bu tion pat tern of the lar vae of diamondback
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moth was aggregative dis tri bu tion. The study
further in di cated that ag gre ga tion was spe cies
char ac ter is tic, as it did not al ter even in dif fer ent

cab bage sea sons. 

Distribution pattern of diamondback moth on
cabbage have been studied by various scientists in
different parts of India but it is reported by the

present author for the first time from West Bengal.

Rai et al. (7) stud ied the spa tial dis tri bu tion of
diamondback moth on cab bage and cau li flower at
Panipat (Haryana), Jaunpur (Uttar Pradesh) Ranchi
(Jharkhand) and Delhi dur ing 1988-89 and they
found the aggregative pat tern of dis tri bu tion of the
pest on both the crops which cor rob o rates the
find ing by the pres ent au thor. Reddy et al. (8)
re ported spa tial dis tri bu tion of DBM lar vae on
cab bage at Hyderabad dur ing 1994-95. They
cal cu lated sev eral in di ces like vari ance-mean ra tio,
Coles In dex, K of neg a tive bi no mial and Lloyds
In dex of mean crowd ing which showed aggregative 
na ture of dis tri bu tion of diamondback moth. The
value of these in di ces in pres ent study also
sup ported the same dis tri bu tion pat tern as re ported
by Reddy et al. (8) and Mishra et. al. (6). The
find ings of the pres ent study also cor rob o rated the
dis tri bu tion pat tern as re ported by Koteswara Rao
and Lal (4) who also re ported spa tial dis tri bu tion
pat tern of DBM lar vae on cab bage un der Delhi

con di tion.

REFERENCES

1. Anon y mous (2005). Cab bage: Cab bage His tory, 

Cab bage Facts & Rec i pes. USDA Nutrient

Database. Avail able from

http://www.nal.usda.gov/2005/fnic/food. 

2. Cole, L.C. (1946). A the ory for an a lyz ing

con ta giously dis trib uted pop u la tions. Ecol ogy,

27 : 329-341.

3. Elliott, J.M. (1977). Some meth ods for

sta tis ti cal anal y sis of ben thic in ver te brates.

Fresh wa ter bi o log i cal as so ci a tion. Sci en tific

Pub li ca tion- 25, P. 156 .

4. Koteswara Rao, S.R. and Lal, O.P. (1999).

Dis tri bu tion pat tern of diamondback moth

 ,
ht

o
m 

kc
a

b
d

n
o

m
ai

d f
o 

nre tt
a

p 
n

oi t
u

 bir tsi
D :

3 el
 b

a
T

allets
oly

x.
P

8
2 

g
n ir

u
d e

g
a

 b
b

ac et
al 

n
o ,

ht
2 

ot 
0

1
0

2 ,
yr

 a
u r

be
F 

d
n

0
1

0
2 ,lir

p
A 

f
o et

a
D

g
ni

k
at

-
a

vres
b

o
n

oit

e
g

a 
p

or
C

)s
y

a
D(

f
o 

o
N

sel
p

m
as

nae
M

`X

-ir
a

V
ec

n
a

S
2

-re
psi

D
n

ois
-

ar
a

P
rete

m

K
X

S
x

=
-2

2

f
o 

xe
d

nI
-re

psi
D

n
ois

I
 

d
S 

=
2
/`

X

-
or

pice
R

            l
ac
f

o
)

K/I(
=

K

 
m

u
mi

x
a

M
-l

u
ge

R
 

ytir
a

)
n/

1(

s’elo
C

xe
d

nI I C
= 

S
x2

(/
S

x)
2

reilr
a

h
C

neiciffe
o

C
t 0

0
1

´

S
X

2
-

 
´

/
1

X

d
y

ol
L

      f
o 

xe
d

ni
n

ae
m

g
ni

d
w

orc
 

= 
x

x
+ 

s([
2
/x

])
-

 
1

 
d

y
ol

L
  sse

ni
hct

a
p

xe
d

ni

0
1/

2
0/

8
2

5
1

0
4

0
5

1.
1

3
2

8.
1

5
6

9.
1

5
8

5.
1

9
0

5.
0

5
2

0.
0

6
8

5
0.

0
0

4
3.

1
7

5
3

7.
1

9
0

5.
1

0
1/

3
0/

4
0

0
2

0
4

5
2

7.
1

0
4

6.
3

4
5

5.
1

0
11.

2
4

4
6.

0
5

2
0.

0
8

4
5

0.
0

0
3

2.
0

8
5

3
8.

2
4

4
6.

1

0
1/

3
0/

9
0

5
2

0
4

0
5

9.
1

3
1

6.
2

7
3

7.
5

0
4

3.
1

4
7

1.
0

5
2

0.
0

7
1

4
0.

0
1

5
7.

1
4

0
9

2.
2

4
7

1.
1

0
1/

3
0/

3
1

0
3

0
4

5
7

7.
2

0
4

6.
6

2
9

9.
1

3
9

3.
2

2
0

5.
0

5
2

0.
0

0
6

4
0.

0
9

4
8.

0
7

8
6

1.
4

2
0

5.
1

0
1/

3
0/

8
1

5
3

0
4

0
0

3.
3

7
7

6.
0

1
6

7
4.

1
5

3
2.

3
7

7
6.

0
5

2
0.

0
9

8
4

0.
0

5
0

3.
2

8
5

3
5.

5
7

7
6.

1

0
1/

3
0/

3
2

0
4

0
4

0
0

7.
3

7
8

0.
3

1
8

5
4.

1
7

3
5.

3
6

8
6.

0
5

2
0.

0
3

8
4

0.
0

7
0

8.
2

8
7

3
2.

6
6

8
6.

1

0
1/

3
0/

8
2

5
4

0
4

0
5

7.
5

4
4

2.
0

2
1

8
2.

2
1

2
5.

3
8

3
4.

0
5

2
0.

0
9

9
3

0.
0

9
0

2.
6

6
1

7
2.

8
8

3
4.

1

0
1/

4
0/

2
0

0
5

0
4

0
0

5.
4

9
6

7.
6

1
0

5
6.

1
6

2
7.

3
6

0
6.

0
5

2
0.

0
2

5
4

0.
0

9
3

8.
7

7
0

6
2.

7
6

0
6.

1



Plutella xylostella L. on cab bage un der Delhi

con di tion. J. Entomol. Res., 23 : (3), 261-265.

5. Lloyd, M. (1967). Mean crowd ing.  J. Anim.

Ecol., 36: 1-30.

6. Mishra, J., Singh, S., Tripathi, A. and Chaube,

M.N. (2012). Pop u la tion dy nam ics of ori en tal

fruit fly, Bactrocera dorsolis (Hendel) in

re la tion to abiotic fac tors. HortFlora Res.

Spec trum, 1(2) : 187-189.

7. Rai, S., Srivastava, K.M., Saxena, J.D. and

Sinha, S.R. (1992). Dis tri bu tion pat tern of

diamondback moth (Plutella xylostella) L. on

cab bage and cau li flower. In dian J. Ento., 54(3) : 

262-265.

8. Reddy, C.N., Singh, T.V.K., Reddy, D.D.R. and 

Goud, T.R. (1996). Dis tri bu tion pat tern of

diamondback moth (Plutella xylostella) on

cab bage at Hyderabad. In dian J. Entom., 58 (4) : 

306-309.

9. Southwood, T.R.E. (1978). The sam pling

programme and the mea sure ment and

de scrip tion of dis per sion. In:  Eco log i cal

Meth ods. The Eng lish lan guage book so ci ety

and Chap man & Hall Uni ver sity Print ing

House, Cam bridge, Great Brit ain. pp.7-69.

10. Talekar,  N.T. (1992).  Man age ment of

diamondback moth and other crucifer pests: In:

Pro ceed ings of the Sec ond In ter na tional

Work shop. Shanhua, Tai wan: Asian Veg e ta ble

Re search and De vel op ment Cen ter. P. 603.

11. Tay lor, L.R. (1984). As sess ing and in ter pret ing

the spa tial dis tri bu tion of in sect pop u la tion.

An nual Rev. Entom., 29 : 321-327.

12. Zhang, B.C. (1994). Index of Economically

Important Lepidoptera. University Press,

Cambridge. P.404

Distribution pattern of diamondback moth on cabbage under gangetic alluvial condition 149




