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Life table studies of the diamondback moth Plutella xylostella (L.) on

cauliflower, cabbage and mustard

C. GALICE LEO JUSTIN, M.GANESH KUMAR AND M.SWAMIAPPAN
Horticultural Research Station, Tamil Nadu Agricultural University, Pechiparai - 629 16]

Abstract : Life table studies on cauliflower, cabbage and mustard showed that DBM had a gross reproductive
rate of 89.16, 115,40 and 86.78 female cggs per female on the above three crops. The species had a capacity
for natwral increase of 0,16, 0.17 and 0.13 females per day on caulifiower, cabbage and mustard with a
(daily finite rate of increase) of 1,18, 1.19 and 1.14 females per day, the population would multiply 3.18,
3.38 and 2.50 times every week. (Key Words © Intrinsic rate of increase, Finite rate of increase, Gross

reproductive rate, Pintella xplostella)

The Diamondback moth (DBM), Plurella
xplostella (L.) (Lepidoptera : Plutellidae) is an
important pest of cruciferons crops and enjoys
worldwide distribution (Chelliah and Srinivasan,

1986). Among several crucifers, the pest exhibits
a marked preference for cauliflower and cabbage
which provide olfactery and gustatory stimuli for
successful host selection and development (Singh
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and ‘Singh, 1982).  The present investigation
clucidates the life table statistics of this pest when
reared on cauliflower, cabbage and mustard,

' Materials and Methods

For life table studies on cauliflower, plants
weré Kept in wooden insect rearing cages (60 x
45cm) and freshly-emerged adults were released for
egg laying. For life table studies on cabbage,
cabbage leaves rooted by placing their petioles in
water in glass vials were kept in insect rearing cages.
Freshly-emerged adults were released for epg laying.
For life table studies on mustard, freshly-emerged
adults were released inside wooden insect rearing
cages on Indian mustard seedlings for egg laying.
For life table studies, 100 freshly laid egps were
placed in 10 plastic containers (20x15¢m) in batches
of 10 each. The freshly hatched larvae were reared
on cauliflower, cabbage and mustard separately upto
pupation and emergence. For each host plant, three
replications were maintained. Data on hatchability,
larval and pupal duration, age-specific mortality and
fecundity of the adults were recorded.

The life tables were prepared with the help
of fecundity and later the intrinsic rate of natural
increase ‘of population was calculated by using
Birch's (1948) formula as elaborated by Howe (1953)

e’ m*lxmx = |

Where 'e’ is the base of natural logarithms,
A" the age of the individuals alive at the age X' as
a proportion of one and ‘mx' the number of female
offsprings produced per female in the age interval
'X'. The sum of products 'lxmx' is the net
reproductive rate Ro, the rate of multiplication of
population for each generation measured in terms
of females produced per generation. The
approximate value of cohort generation was
calculated as follows:

h.mx
The arbitrary value of innate capacity for
increase 'rc' was calculated from the formula :
log, Ro

r T e

The precise generation time ‘T" was then
caleulated from the formula :
log Ro
T i —
rm
and the finite rate of increase (T) was
determined as = ¢ .
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Results and Discussion

The average duration of immature stages of
DBM was 21 days on cauliflower (Table 1), 22 days

_on cabbage (Table 2) and 25 days on mustard (Table

3). The pre-oviposition period lasted for three days
in all the host plants tested. The survival from egg
to adult emergence was 97.6, 98.4 and 93.6 per
cent on cauliflower, cabbage and mustard
respectively. The maximum longevity of the
reproductive female was 16, 16 and 15 days on
cauliflower, cabbage and mustard. The gross
reproductive rate (GRR) of the species was 89.16,
115.40 and 86.78 female eggs per female on the
above three crops respectively (Table 4). The value
of Ro was 74.82, 103.44 and 64.47 indicating
thereby that the population of DBM was able to
multiply 74.82, 103.44 and 64.47 times on the three
crops in the generation time (T) of 26,39, 27.18
and 30.94 days respectively, The species had a
capacity for natural increase of 0.16, 0.17 and 0.13
females per day on cauliflower, cabbage and mustard
with a daily finite rate of increase (1) of 1.18 and
}.14 females per day, the population would multiply
3.18, 3.38 and 2.50 times every week.

The average duration of immature stages was
21 days on cauliflower (Table 1), 22 days on cabbage
(Table 2) and 25 days on mustard (Table 3). These
observations more or less confirmed the findings of
Chelliah and Srinivasan (1986) and Chauhan er al,
(1994). The survival from egg to adult emergence
was 97.6, 98.4 and 93.6 per cent on cauliflower,
cabbage and mustard respectively, Among the three
host plants, cabbage was the most preferred followed
by cauliflower and mustard as reflected by the
intrinsic rate of increase and gross reproductive rate
(Table 4). Shorter generation time (T) may be
attributed to increased feeding and reduction in the
developmental time (T )

Chauhan er al. (1994) reported that the
population of DBM was dble to multiply 85.47 times
on cauliflower in the generation time (T) of 29.84
days. The present cstimates of 'rm' was considerably
lower than 0.213 as reported by Liu er af, (1985) at
a constant temperature of 25° C when reared on
kale and higher than 0.155 as reported by Chauhan
et al. (1994) on cauliflower. Besides host, faster
rate of development as affected by fluctuating
temperature (Cloudsley-Thompson, 1953) could be
the possible reason for lower 'rm' value as
determined in the present findings, Similar
observations on the influence of host plants on the
life table parameters of Spodoeprera liura Fab, on
cotton and castor (Balasubramanian er al. 1988),
Heliothis armigera (Mub.) on different food planis
(Dhandapani, 1979) were reported.
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Table 1. Life table (for females), age-specific fecundity for DBM on caulifiower

Pivotal age Survival of s farviali )
(days) females at age X Tutmber uff;n;al ¥ Lxma IxmixX
X Ix

0-21 Immature stages

21-23 Pre-oviposition period

24 0.88 14.60 12.85 308.35
25 0.88 9.76 8.59 214.72 -
26 0.88 13.53 11.91 309.57
27 0.86 12.66 10.89 293.97
28 - 0.86 9.36 8.05 225.39
29 0.86 7.56 6.50 188.55
30 0.86 5.43 4.67 140.09
31 0.76 §.12 617 191.31]
32 0.76 3.15 2.39 76.61
33 0.74 1,75 1.30 42.74
34 0.74 0.75 0.56 18.87
35 0.72 0.45 0.32 11.24
36 0.62 0.79 0.49 17.63
37 0.14 0.63 0.09 3.26
38 0.12 0.43 0.05 1.96
39 0.01 0.43 0.00 0.07
40 0.00 0.00 0.00 0.00

Total 89.16 74.82 2044.42

Table 2. Life table (for females), age-specific fecundity for DBM on cabbage
Pivotal age Survival of -
(dﬂ}’s:lg fEITIEIES at age X - Number of females / female lxmx lemxX
mx
X Ix

0-22 Immature stages

22-24 Pre-oviposition period

25 0.98 21.26 20.83 520,87
26 0.96 12.45 11.95 310.75
27 0.96 22.34 21.45 579.05
28 0.86 18.44 15.86 444.04
29 - 0.84 13.60 11.42 331.30
30 +0.84 8.36 7.02 210.67
3l 0.84 6.24 5.24 162.49
32 0.82 5.78 4.74 151.67
33 0.82 2.16 1.77 58.45
34 0.76 1.36 1.03 35.14
35 0.74 0.86 0.64 22.27
36 0.70 0.64 0.45 16.13
37 0.70 0.66 0.46 17.09
38 0.56 0.54 0.30 11.49
39 0.49 0.48 0.24 9.17
40 0.12 0.23 0.03 1.10
41 0,00 0,00 0.00 0.00

Total 115.40 103.44 2881.69
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Table 3. Life table (for females), age-specific fe-:undit}r' for DBM on mustard

Pivotal age Survival of
? {days]g females at age X Number of females / female I IxmxX
mx
X Ix
. 025 Immature stages
25-27 Pre-oviposition period
28 0.84 13.46 11.31 316.58
29 0.84 9.26 7.78 225.57
30 0.76 14.56 11.07 331.97
31 0.76 12.26 9.32 288.85
32 0.72 10.64 7.66 245.15
33 0.72 0.36 6.74 222.39
34 0.70 6.10 4.27 145.18
35 0.62 5.43 3.37 117.83
36 0.62 2.24 1.39 50.00
37 0.56 1.24 0.69 25.69
38 0.56 0.56 0.31 11.92
39 0.46 0.44 0.20 7.89
40 0.46 0.55 0.25 10.12
41 0.26 0.42 0.11 448
42 0.01 0.26 0.00 0.11
43 0.00 0.00 0.00 0.00
‘Total 86.78 64.47 2003.72

Table 4. Net reproductive rate, generation time, innate capacity for increase and finite rate of increase in
number of DBM on cauliflower, cabbage and mustard ;

Innate capacity for increase
in number

Intrinsic rate of increase
m = e7-rm lxmx

Correlated generation time

Finite rate of increase in
number antilog (erm)

Weekly multiplication of
population (erm)’

0.16 females/day

r,=
0.163 females/day
26.59 days

T=

1.18 females/day

3.18

0.17 females/day

logeRo

Tc
0.171 females/day

27.18 days

iiiiiiii

1.19 females/day

3.38

Parameters Cauliflower Cabbage Mustard
Gross Reproductive Rate (GRR) 89.16 female 115.40 female 86.78 female
eggs/female eggs/female egos/female
Net Reproductive Rate (Ro) 74.82 female 103.44 female 6G4.47 female
eggs/female eggs/female eggsifemale
Mean length of generation Tc 27.32 days 27.86 days 31.08 days
Zlxmx
Ro

0.13 females/day

0,135 females/day

30.94 days

1.1 females/day

2.50
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Wakisaka ef al. (1992) also observed the
variation in the reproductive ability. adult longevity,
preovipositional period and fecundity of DBM when
fed on broccoli, Chinese cabbage which were
significantly higher than when fed on a wild crucifer
Capsella bursa-pastoris. They also reported on the
influence of temperature and nutrition of host plants
in the survival of immature stages and reproduction
of adults.
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@i’r&dicﬁnn of potential yield of rice across India through simulation modelling
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Abstract : An analysis of rice growth and its performance (ev IR 72) across India by & simulation study
utilizing the historical mean weather data confirms that rice could be cultivated throughout India, The
potential grain yields vary from 9.34 to 13,98 ( ha”' between 9°08' and 31°25'N latitude. The potential vield
is increasing for increasing latitudes (9° to 23*N) and elevation (0 to 900m MSL). The growth duration
varies (100 to 146 days) depending upon the peographical location. Suitable times for sowing also varies
from all the 12 months in the South 1o a shert period of anly 4 months in the North. Optimum time of
sowing for most of the locations in India seems around 15-June. It could be concluded that a detailed more
realistic prediction is possible by simulation models, provided dav wise more precise weather data including
solar radiation is available for the testing centers, (Key Words . Sionilation model, Potential grain yield,

Optimym sowing period, Growth duration)

Rice research is predominant among
agricultural scientific community. There is constant
attempt by the scientists, to evolve newer high
yielding genotypes to replace the existing ones: lo

find out newer cultural management practices to
enhance the productivity; and to find out the causes
for the yield decline in some parts of the rice
growing environmenis etc. But the time required



