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Introduction

The production of edible oil is less than the 
domestic use of people. Pakistan used 40 billion 

rupees to import edible oil every year. Mustard and 
rapeseed are cultivated on 327.3 thousand hectare 
area in Pakistan (Annon, 2000). The production and 
yield of the edible oil can be improved by growing 
cultivars of brassica through production technology 
instead of growing indigenous rapeseed and mustard 
crops. The important factor to increase the production 
of oilseed crops is planting date particularly in those 
regions where, the degree of heat, length of the day, 
fall of rain, and moisture/evaporation are changed in 
the whole areas ( Jhonson et al., 1995).

Tanveer and Karam (1998) reported the effect of 
seeding time on the yield production of brassica. Yield 
production of brassica had severely affected due to late 
sowing, because of many cropping systems brassica 
cannot be cultivated at the proper time particularly 
after potato, cotton rice, and other crops of the winter 
season (Ansari et al., 1990). The presence of insects 
on crops depend upon the climatic conditions that 
gradually changes with the movement of the yearly 
calendar. According to various studies, planting 
schedule played a dynamic role in the presence of 
insect pests in crops (Razaq et al., 2011). Planting date 
is seriously concerned for a crop since it involves the 
favorable season and time for pest attack (Mendham 
et al., 2009).
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Commonly, some pest attacks under certain 
environmental conditions that change time by time 
and connected to dates. Seasonal changes move by 
half of the month and sometimes they are predictable 
while occasionally they become uncertain. Impact of 
the sowing date becomes evident on infestation of 
pests (Yousaf et al., 2002).

Crop production and infestation of pests should not 
be correlated positively instead a reverse relationship 
is desirable. The crop should not be seeded when the 
chances of infestation are maximum i.e. environmental 
conditions are favorable for rapid propagation of 
insects. Certain dates are more appropriate for insects 
and pose substantial loads while other cultivation 
time is not appropriate for insects to attack (Gull and 
Ahmad, 2007). Seed yield is a difficult charm that can 
be determined by numerous apparatuses reflecting 
positive or negative effects upon trait. Influence of 
many components in demand to give extra attention 
to those having the highest influence on seed yield 
(Saljoqi et al., 2009).

Rapeseed and mustard seed crops are cultured/ 
sown from the last week of September to fifteen 
October. These crops can be cultivated singly or by 
intercropping. The performance of late sown crops has 
been badly affected due to change in abiotic and biotic 
factors (Singh and Sinhal, 2011). The macroclimatic 
condition also affects the aphid disturbance and 
movement (Bisnoi, 2007).

The purpose of this study was to analyze the 
consequence of sowing date on infestation of pests 
and to investigate the quantity of B. brassicae aphids 
attacking the brassica species in the southern belt of 
Punjab, Pakistan.

Materials and Methods

The tests were conducted at the Agricultural College 
of B.Z.U, Multan, Pakistan, during the Rabi season 
of 2015 and 2016. Four Brassica species representing 
Brassica napus, Brassica rapa, B. carinata and B. 
juncea collected from NARC (National Agricultural 
Research Council) Islamabad. Brassica varieties were 
sown along with the different date of sowing including 
early, mid, and late season in Randomized Complete 
Block Design (RCBD) with three replication of 
different dates including Octo 20 (First sowing), Nov 
5 (Second sowing), and Nov 20 (Third sowing) were 

selected for raising the crops. Seeds of brassica were 
sown in a micro-plot (4×2m) with spacing of 15cm 
and 45cm plant to plant and row to row, respectively. 
For good germination, ploughing of the experimental 
field was done and the recommended level of fertilizers 
[N (60Kg+P2O5 (40Kg) and K2O (40Kg) were mixed 
in the soil. Thinning was carried out after 20 days 
of emergence and crop was harvested at maturity. 
Population of aphid (B. brassicae) was recorded from 
original arrival to final withdrawal of the annoyance 
by removing aphid from 10cm top portion of the 
mortal shoot with the help of acamel hair brush 
on a white paper sheet. Then the figures of aphid 
were calculated. The mean minimum and maximum 
temperature varied in between 11.3 to 23.1oC and 
10.7 to 24.3oC, respectively and mean rainfall, 96.4 
mm and 22.6mm rains were recorded during whole 
growth period. The data were collected weekly and 
subjected to analysis of variance (ANOVA) by using 
STATICS 8.1 and means value were separated by 
calculating least significant difference test at P=0.05. 
This method has also been employed in sampling L. 
erysimi in India on Brassica juncea (Ameer et al., 2009; 
Ali and Rizvi, 2012). This method is effective, saves, 
labour, resources, power and time.

Results and Discussion

Analysis of variance identified significant differences 
between all Brassica species infected by Bravicoryne 
brassica during 2015and 2016. Similarly, the planting 
dates were also create significantly different for B. 
brassicae population count during both years, while 
on the other hand the interaction among species 
and sowing date for B. brassicae was found highly 
significantly different in both years (Table 1).

Table 1: Analysis of variance table for Brevicoryne 
brassicae population count during 2015 and 2016.

2015 2016
Species 0.0000 0.0025
Sowing Time 0.0000 0.0141
Species × Sowing Time 0.0000 0.0000
P≤0.05 Significant, P≤0.01 Highly significant

P value is the probability value, if value of P is less than 0.05 the 
results are significant. These values are calculated through analysis of 
variance (ANOVA).

As presented in Figure 1, all through 2015among all 
brassica species B. juncea exposed minimum growth 
of B. brassicae, while B. carinata showed its maximum 
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growth than rest of species. B. napus whereas B. 
rapa exhibited the intermediate values of B. brassica 
population, however, B. rapa was least infected by 
aphid. 

Figure 1: Mean Brevicoryne brassicae population on different species 
of brassica during 2015.

During 2016 B. brassicae also significantly influenced 
all observed brassica species. Results presented in 
Figure 2, among all brassica species B. Carinata 
exposed highly infestation by B. brassica and found 
sensitive as compared to rest of brassica species. B. 
juncea was little infected in contrast to the result of 
2015. However, B. napus and B. rapa did not show 
significant variation among themselves (Figure 2).

Figure 2: Mean Brevicoryne brassicae population on different species 
of brassica during 2016.

ANOVA result of 2015 (Figure 3) presented 
maximum average population of Brevicoryne brassicae 
at early sowing date (20 Oct) but it appears to decline 
at second sowing date while late sown crop (20 Nov) 
exposed extreme number of B. brassica population. 
Although more information could not be found about 

studying of more than two brassica species at a time, 
according to researched literature, results are in line 
with the result of Dharavath et al. (2017) and Patel et 
al., (2004). They determined the significant effect of 
sowing date on B. juncea.

Figure 3: Means count of B. brassicae population on different dates 
during 2015.

According to ANOVA (Table 1), at early sowing dates 
(20 Oct) the mean population of B. brassicae recorded 
highest as compared to the second sowing date (5-
Nov) which increased gradually with the change of 
time period and recorded maximum at late sowing 
dates (20 Nov)

Figure 4: Means count of B. brassicae population on different dates 
during 2016.

Contradiction appeared between the results of 2015 
and 2016. Some climatic conditions might have 
influenced the experimental conditions. The brassica 
species not necessarily influenced the number of 
pests attacking the crops but some environmental 
conditions (temperature, rainfall, sunshine relative 
humidity) also flourished the pest population.
But the result of 2016 also in line with the result of 
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Razaq et al. (2012). These findings are also concurrence 
with the findings of other researchers (Afroz et al., 
2011; Siddiqui et al., 2009; Saljoqi et al., 2009). Such 
findings have also been presented by Rameeh (2012)
who reported the significant influence of planting 
dates. Shah and Rahman (2009) have reported the 
influence of planting date on plant traits. Early sown 
crops bore fewer aphid populations as contrast to 
mid and late sown crops. As late sowing crops offers 
a better chance of the growth stage of plants having 
tender shoots and ultimately mustard aphids colonize 
the crop at an earlier growth stage. The accessibility 
of such favorable situations affects the prolonged 
existence of aphid at Brassica crops (Rehman et al., 
2009). Genetically some brassica species are more 
vulnerable and susceptible to aphid’s population 
causes the great loss of yield, while some species of 
brassica show resistance and natural enemies appear 
too late (Dharavath et al., 2017).

Interaction among brassica species and sowing date 
(Figure 5) B. brassicae establish highly significant 
effect in both years of research. At early sowing (20 
Oct) B. carinata exhibited supreme aphid population 
(11.22a, 8.12a) and slightest population was observed 
at B. juncea and B. rapa (1.97c, 3.595), respectively, 
while late sowing crop (20 Nov) have utmost B. 
brassicae population on B. carinata (9.79bc, 6.38) and 
least B. brassicae population recorded on B. juncea 
(6.527d, 5.04), respectively. According to result B. 
juncea specie is less susceptible than rest of observed 
brassica species while B. carinata is more susceptible 
than other examined brassica species.

Figure 5: Interaction table of sowing date and various brassica 
species during 2015.

Interaction result among sowing date and brassica 
species (Figure 6) of 2016 shows at early sowing date 
(20 Oct) B. carinata have maximum (11.22a) and B. 
rapa exhibit least (3.595d) B. brassicae population, 

while during late sown period (20 Nov) B. carinata 
and B. juncea have highest (8.533a) and lowest aphid 
population (5.047cd) respectively.

Figure 6: Interaction table of sowing date and various brassica 
species during 2016.

According to the result of 2016 B. carinata was 
examined more susceptible at early and late sown 
period. Whereas B. rapa was found less susceptible 
at early sown crops which increases gradually in 
hypernolic fashion, ultimately spoiled the crops. 
Among all species of aphids attack brassica crops 
on various dates, mean population of cabbage aphid 
(B. brassicae L) was less in number, appeared late and 
finally damaged the plants.

While B. napus and B. juncea species showed a 
midway ratio of B. brassicae population. These 
findings concurrence with studies by Din et al. (2007) 
reported the effect of sowing date on the growth of 
plants and found significant effects. Such reports have 
been presented by Gull and Ahmad (2007) matching 
with findings of other studies. A study by (Karam, 
1998) presented the effect of sowing dates on various 
plant parameters. Such a study has been conducted 
by Ansari et al. (1990). Bhuiyani et al. (2008) also 
examined the effect of planting times and reported 
significant results supporting the present findings. 
Yousaf et al. (2002) highlighted the effect of different 
sowing date on plant traits and found significant 
effects. Genetically some brassica species are more 
vulnerable and susceptible to aphid’s population which 
causes a great loss of yield, while some genotypes of 
brassica show resistance and natural enemies appear 
too late (Dharavath et al., 2017).

Conclusions and Recommendations

The impact of sowing date on B. brassicae population on 
various brassica species is evident. The environmental 
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conditions also support in flourishing the pest 
population. It was recorded that early sown crops 
bore fewer aphid populations as compared to mid 
and late sown crops during both years of study. From 
this research, it may be concluded that mid-October 
is a favorable time for planting of brassica crops. 
Therefore, farmers can sow any of the species among 
B. juncea, B. napus and B. carrinata but B. napus will be 
the better choice as this species is economically more 
important
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