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ABSTRACT

Biology of Pieris brassicae (L.) was studied on cauliflower under screen house conditions on main and
late season crops during 2021-22 in PAU, Ludhiana, Punjab. The total lifecycle was maximum for both
male (50.11+ 1.30) and female (52.24+ 1.27) in the main season crop and minimum in the late season crop.
Survival was maximum (27.67+ 0.04%) in main season crop than (25.46+ 0.06) in late season crop due
to colder climatic conditions. The maximum growth index was observed in late season crop (1.54+ 0.14)
as compared to main season crop (1.13+ 0.09) which indicated that P. brassicae developed better on late

season Crops.
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The large cabbage white butterfly Pieris brassicae
(Lepidoptera: Pieridae) is a devastating pest on plants
of the family Brassicaceae (Paul and Sohkhlet, 2012).
It causes damage by feeding on all crop growth stages
(Sachan and Gangwar, 1980; Lal and Ram, 2004;
Khan and Kumar, 2017). It lay eggs in cluster and
neonate after hatching feed gregariously but prior
to feeding on leaf tissue they feed on their own egg
shell (Geiselhardt et al., 2013). Among all cole crops,
cauliflower (Brassica oleracea var. botrytis L.) is one
of the most popular winter vegetables with yield of
19.17 mt/ ha (Anonymous, 2022). In Punjab, it was
cultivated on an area of 14.97 thousand ha with a
production of 279.67 mt and with an yield of 18.68 mt/
ha (Anonymous, 2022). Larvae of P. brassicae feed
on all parts of plant including seeds, twigs, leaves and
fruits of caulifiower (Siraj, 1999) and causes more than
40% yield loss annually in India (Ali and Rizvi, 2007).
It was first recorded from Delhi in February 1996. Its
high incidence is very infrequent and it is primarily a
pest in mountainous regions (Bhalla et al., 1997). In
severe infested crops, larvae often strip growing shoots
particularly final instar and only major leaf veins are
left out. Several studies on biology of P. brassicae had
been carried out under diverse environmental conditions
(Chahil and Kular, 2013; Ahmad et al., 2007; Aslam
and Suleman, 1999; Chandel et al., 1998). These had
reported that the lifecycles varied mainly depending
upon the temperature, relative humidity and the host
plant. However, information on biological parameters
of P. brassicae on cauliflower in agroclimatic conditions
of Punjab is scanty, and hence the present study.

MATERIALS AND METHODS

The life table studies of P. brassicae on cauliflower
was carried out at the Entomological Research Farm,
Department of Entomology, Punjab Agricultural
University, Ludhiana during 2021-22. The seedlings
of cauliflower were raised for natural food in the field
at the spacing of 45 x 45 cm as per recommended
practices (Anonymous, 2021). The collected larvae from
an unsprayed field of cauliflower were reared on petri
dishes (90 mm dia) containing fresh leaves which are
changed or replaced every morning until pupation. When
the larvae of the fifth instar were ready to pupate, they
were transferred to cages which are covered properly
to note the pupal survival. The individual male and
female pupae were released in a cage (60 x 40 cm) with
a plant in a pot for mating and egg laying. For feeding
the adults, a cotton swab dipped in a 5% honey was also
hung in the cage. The freshly laid eggs were collected
daily. Studies were conducted on main (September-Mid
December) and late season (Mid December-March). The
data on mean temperature and relative humidity (RH)
of microclimate inside screenhouse were obtained from
the Meteorological Observatory of PAU, Ludhiana.
These were September, October, November, December
was 28.1, 24.3, 18.7, 13.7°C and 71, 61, 61, 62%
respectively. Similarly, on late season crop during
January, February, March these were 12.8, 14.8,23.3°C
and 83, 71, 63%, respectively.

Eggs collected were examined daily and newly
deposited eggs on leaves were kept under observation in
four petri dishes, each petri dish lined with filter paper
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having 25 eggs on leaves treated as one replication, to
track the incubation period. Neonates after hatching
were further reared in petri dishes containing cauliflower
discs (4 cm dia) until pupation. For mating and egg-
laying, adults that emerged in petri dishes were taken to
cages. Adults were given a diet of 5% honey. Similarly,
duration of different larval instar duration was recorded
by observing moulting daily as exuviae of all instars
were easily visible with naked eyes. The observations
of total durations of five larval instars, 0-24 hours old
larvae were taken. Larvae were kept singly in a petri
dish. Food in each petri dish was changed daily. Pupal
duration was recorded from time of pupation to adult
emergence in different season. The newly emerged
adults were separated as female and male on the basis
of morphological features for observing adult longevity.
For adult longevity studies, five pairs were kept in
each cage for mating and observing preoviposition,
oviposition and postoviposition periods. Fecundity/
female was recorded daily till the death. The growth
index value was calculated using the formula (Zhang
etal., 1993). (= larval survival (%) divided by average
larval duration).
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RESULTS AND DISCUSSION

The biology of P. brassicae was studied in two
seasons (main and late season) of cauliflower under
screen house conditions during 2021-22. The freshly
laid eggs were light yellowish but changed to dark
yellow before hatching. Mean egg period was maximum
for main season (5.39+ 0.08 days) than late season crop
(4.46+ 0.01 days) as depicted in Table 1. Hasan and
Ansari (2010b) reported that incubation period was 5.00
and 4.66 days on cauliflower and cabbage, respectively.
Kumar et al. (2020), Hasan et al. (2008), and Sharma
et al. (1999) reported incubation period of 3-6 days on
cabbage. In comparison, the minimum duration was
recorded on late season crop. Duration of larval stages
are given in Table 1 reveal that the first and 100 Kumar
et al. (2020) and Mehrkhou and Sarhozaki (2013) also
reported more or less same durartion. The pupae were
light yellowish having various spots and larvae stops
feeding when get fully developed. Kumar et al. (2020)
reported that the total pupal period was 10.95+ 0.75
days. Hasan et al. (2008) reported showed 9.4 days
on cabbage. On various Brassica species, the pupal
duration ranged from 8.52 to 20.98 days (Chahil and

Table 1. Duration life stages of P. brassicae on cauliflower

Duration of (days)

Life stage Main season Late season

Range  Mean+ SE % Survival Range  Meant SE % Survival
Egg 5-6 5.39+0.08 100.01£0.01  4-5 446+ 0.01 100.01=0.01
Larvae
1 Instar 4-6 495+ 0.07  89.36+ 0.06 3-5 4.07+0.02  88.57+0.04
2" Instar 3-4 3.46+0.01  77.27+0.04 2-3 248+ 0.02  75.78+0.05
37 Instar 4-5 4.50+0.03  70.38+0.05 3-4 3.59+£0.01  67.46+0.02
4" Instar 4-5 4.52+0.09  66.83+0.03 3-5 4.04+0.04  62.57+0.06
5™ Instar 5-6 5.42+0.05  63.65+0.06 4-5 4.53+0.09  59.56+0.05
Total larval period 20-26  22.85+0.15 - 15-23  18.71+0.28 -
Pupa 13-15  14.11+0.10  59.67+0.04 10-12  11.06+0.12  54.63+0.04
Total developmental period 38-47  42.35+0.63 - 29-40  34.23+0.49 -
Adult Male 7-9 7.76+0.03  28.46+0.03 6-8 6.59+0.03  26.56+0.03
Adult Female 8-11 9.89+0.12  27.67+0.04  7-10 8.22+0.07  25.46+0.06
Total lifecycle-male 45-56  50.11+1.30 - 35-48  40.82+1.17 -
Total lifecycle-female 46-58  52.24+1.27 - 36-50 42.45+1.25 -
Preoviposition 2-3 2.824+0.06 - 2-3 2.58+0.04 -
Oviposition 4-5 4.56+ 0.05 - 3-5 4.08+0.11 -
Postoviposition 2-3 2.51£0.03 - 1-2 1.56+ 0.05 -
Fecundity 74-166 119.73+£1.04 - 97-275 183.59+1.11 -
Growth Index 1.13£0.09 - 1.54+0.14 -

*Mean of four replications; 25 individuals in each replication; (Mean+ SE)



Kular, 2013). The pupal period ranged from 13.3-17.5
days on cauliflower, cabbage and broccoli, respectively
(Mehrkhou and Sarhozaki, 2013).

The adults of P, brassicae are pale white. Both males
and females have pale white wings with dark brown tips
on the forewings. Unlike males, females have one set
of dark brownish patch on the dorsal side of forearm of
both wings. During 2021-22, male and female longevity
on main season crop was 7.76+ 0.03 days and 9.89+
0.12, days ranging from 8-11 days, respectively while
it was 6.59+ 0.03 and 8.22+ 0.07 days, respectively
on late season crop. Similar results were observed by
Kumar et al. (2020); Hasan et al. (2008). Hasan and
Ansari, (2010a) reported that female starts to oviposit
after 1.26 days of the preoviposition period on cabbage
and after 2 days on broccoli. The preoviposition and
post-oviposition period were observed to be 2-3 days
on broccoli and radish, respectively. These results agree
with those of Aslam and Suleman (1999). One female
could lay eggs between 32-164 eggs overall in the
spring and 19 to 73 eggs overall in the winter season
(Ahmad etal., 2007). Fecundity varied between 198 and
281 on cauliflower, cabbage and broccoli, respectively
(Hasan and Ansari, 2010a; Gupta, 1984); and 164 eggs/
female (Atwal and Dhaliwal, 2015). The total lifecycle
of P. brassicae was of maximum duration in the main
season as compared to late season. With increase in
temperature, the duration of lifecycle decrease. The
lifecycle of both male and female was 38.5 and 39.9
days, respectively (Hasan et al., 2008). The total
developmental period was significantly maximum
on B. rapa (69.92+ 0.61 days) while minimum on B.
carinata (61.95+ 0.45 days) (Singh and Lohani, 2018).
The growth index on main season crop was minimum
(1.13+ 0.09) with larval duration of 22.85+ 0.15 days
whereas on late season crop, it was maximum (1.54=+
0.14) with larval duration of 18.71+ 0.28 days.
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