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Abstract | Pyrilla perpusilla (Walker) is one of the devastating pests which decrease yield directly and indirectly of
sugarcane crop. For the safe management of P, perpusilla, field experiments were conducted to find the population
of Pyrilla perpusilla on 12 different sugarcane varieties under field conditions at two different districts Charsadda
and district Dera Ismail Khan of Khyber Pakhtunkhwa. Plot size 36x16 m (length x width) was selected in
both localities for the cultivation of sugarcane varieties (CP77/400, Jhang 59, 2086, US-633, YT-55, CPF-252,
CPF-246, CPF-251, CPF-247, CPF-250, CPF-248, and CPF-249) in Feb 2020. Each variety was planted in
sub-plot size 3x2 meters having 3 rows and 5plants/row in randomized complete block design (RCBD) with
three replications. The data was recorded from Mar-Nov from fresh and ratoon crops of the year 2020 and 2021,
respectively. The leaves (top, middle, and bottom) of five plants in each subplot was observed randomly for data
collection every fortnight in all replications. The total mean population of Pyrilla perpusilla (eggs cluster and
nymphs/adults) was recorded from the leaves of the plants. The experimental results were of the view that could be
used to conclude the research that the different varieties have different behaviour towards hosting the P perpusilla.
'The population Pyrilla perpusilla (eggs clusters and nymphs/adults) were found highest on CPF-252 while least
population of P, perpusilla was recorded on CPF-249 in both location and both years of the study (2020-2021)
with its peak activity in the month of August. Significantly, positive correlation was recorded between P, perpusilla
(eggs clusters and nymphs/adults) population infestation and average abiotic factors (temperature, humidity and
rainfall). The correlation between leaf length and leaf width with P, perpusilla (eggs clusters and nymphs/adults)
was significantly positive, the correlation of P, perpusilla (eggs clusters and nymphs/adults) with cane length was
non-significant but positive while negative non-significant correlation was found between P perpusilla (eggs
clusters and nymphs/adults) population and cane diameter. The population of P, perpusilla on sugarcane variety
CPF-249 was comparatively less which can be combine in future IPM programmes for the suppression of P
perpusilla infestation.
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Introduction

rilla perpusilla ~ Walker  (Lophopidae:
Homoptera), also known as Sugarcane pyrilla, has
recently been emerged as an endemic pest of several
crops in Pakistan, posing a serious threat to the sugar
industry (Khanzada, 1992). This homopteran species
(nymphs and adults) are important pest of sugarcane
and other plants, killing them and reducing their
productivity (Kumar and Yadav, 2006). Honey dew is
excreted by adults and nymphs, creating an excellent
habitat for the growth of black mould, which reduces
the photosynthetic activity of the leaves and sugar
yield by up to 25% (Chaudhry and Ansari, 1988).
Early infestations of P, perpusilla which occur during
the cane’s growth period, reduce production, but late
infestations, which occur after September, affect the
sucrose content of the cane in the field (Puri and

Sidharth, 2001).

Insecticides are commonly used by farmers to quickly
eradicate this annoyance pest P perpusilla but pest
resistance, resurgence of pest populations, outbreaks
of secondary pests, destruction of beneficial insects
such as parasites, predators,and pollinators, insecticide
residues in the food chain, environmental pollution,
and finally, high costs associated with controlling
resistant insect pest populations are all issues that have
arisen because of this practise. The above-mentioned
insecticide hazards have turned scientists attention
to finding alternatives to this tough situation (Van
der Harvae, 1979). Insect-resistant cultivars are one
viable answer to this problem, which can also be used
in concert with other control strategies to assure the
pest’s long-term management. Resistance is often
attributed to a mechanism that consists primarily
of two elements: morphology and biochemistry
(Dent, 1991). Several researchers investigated the
physiomorphic basis of resistance to Pyrilla perpusilla,
a sucking pest, in a wide genetic range of sugarcane
cultivars. Some cultivars are more resistant to the
pest, while others are more vulnerable (Chaudhary
et al., 1999). The Pyrilla perpusilla population was
found to have a non-significant relationship with
cane diameter, height, number of green leaves per
cane, malleable cane, commercial cane sugar, and
percent brix, while leaf width was found to have a
significantly positive relationship with the pest
population (Deepak ez al., 1999). Varieties having
a strong midrib, as well as erect and narrow leaves,
were detested by the top-borer and Pyrilla perpusilla

(Madan, 2001).

Pyrilla perpusilla dies for a variety of reasons in a
variety of temperatures and regimes. Numerous
studies have been conducted to determine how the
pest’s population varies over time. The pest was
active throughout the year in Pakistan, completing
3—4 generations. It was most active throughout the
months of July to September (Shah and Saleem,
2002). This is what happened in Sri Lanka, where
the temperature changes just slightly each year. There
were two peak populations before to the two monsoon
seasons (Kumarasinghe and Ranasinghe, 1988).
‘These investigations indicate that fluctuations in the
pest’s population appear to be related to changes in
the weather.

Different weather elements play a key impact in
the regulation of P perpusilla population levels at
different times of the year. Temperatures of 29.4
degrees Celsius and relative humidity (RH) of 75.84
percent, according to Gupta and Ahmed (1983), are
the most favourable for P perpusilla optimal growth
and development. Temperatures greater than 43
degrees Celsius and less than 9.4 degrees Celsius are
conducive to pest growth inhibition. According to
Rajak ez a/. (1987), high humidity is associated with
a low Pyrilla population, although Patil and Hapase
(1992) found the inverse to be the case. According to
Ganehiarachchi and Fernando (2008), the quantity of
P, perpusilla produced is adversely related to rainfall
and humidity but is positively associated to the
minimum temperature. The first and most important
step in developing environmentally friendly pest
management solutions for sugarcane is to better
understand the pest population with resistant from
various sugarcane varieties and its interactions with
abiotic and biotic elements in the crop.

'The novelty of the study is that how the population
of P, perpusilla varied on different sugarcane varieties
over time, as well as the relationship between these
changes and the abiotic factors at District (Charsadda
and Dera Ismail Khan) for the first time in Khyber
Pakhunkhwa. The use of resistant cultivars in
sugarcane fields will help to reduce direct P, perpusilla
damage and sooty moulds and enhance production
yield, which is valuable to develop a successful
integrated pest management (IPM) programme for

the P, perpusilla.
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Materials and Methods

Population of sugarcane leafhopper Pyrilla perpusilla on
different sugarcane varieties under field conditions

The research studies were conducted to find the
population of Pyrilla perpusilla on 12 difterent
sugarcane varieties under field conditions at two
difterent districts of Khyber Pakhtunkhwa, during
2020-2021.

Experimental sites

For field experiments area was selected at Agriculture
Research Station, Harichand, district Charsadda
(34.2165° N, 71.7148° E) and on farmer field, district
D.I. Khan (31.7448° N, 70.6217° E).

Field preparation

Plot size 36x16 m (length x width) was selected
in both localities for the cultivation of sugarcane
varieties (CP77/400, Jhang 59, 2086, US-633, Y'T-
55, CPF-252; CPF-246, CPF-251, CPF-247, CPF-
250, CPF-248, and CPF-249) in Feb 2020. Each
variety was planted in sub-plot size 3x2 meters
having 3 rows and Splants/row. These varieties were
obtained from SCRI, Mardan, and Ayub Agriculture
Research Institute, Faisalabad, and was sown in a
randomized complete block design (RCBD) with
three replications. All the agronomic practices were
kept constant throughout the growing season. Water
was applied when necessary. No pesticides were
applied in both locations.

Data collections

'The data was recorded from Mar-Nov from fresh and
ratoon crops of the year 2020 and 2021, respectively
from both mentioned sites. The leaves (top, middle,
and bottom) of five plants in each subplot was
observed randomly for data collection every fortnight
in all replications. The total mean population of
Pyrilla perpusilla (eggs cluster and nymphs/adults)
was recorded from the leaves of the plants (Ullah
and Mahmood, 2007). The mean population was
calculated by the following formula.

Mean number of eggs, Nymph/adults

Mean number of eggs cluster, Nymph /adults =
88 ymph/ Total number of observed leaves

Statistical analysis

All the recorded data was statistically analysed
by statistics software (Statistix 8.1) and the mean
population of each month was compared by LSD test
@ 5% of probability (Gomez and Gomez, 1984).

Correlation of mean population of Pyrilla perpusilla with
Biotic and Abiotic factors

The recorded mean population of Pyrilla perpusilla
(mentioned earlier) of each mentioned variety was
correlated with biotic factors (plant morphological
characters) i.e., leaf length (cm), leaf width (cm),
cane length, cane diameters, and daily recorded
metrological data regarding various abiotic factors
(weather parameters) ie., relative humidity,
temperature (Min and Max) and rain fall from the
meteorological observatory of districts (Charsadda)
from the arrival of the pest (Pyrilla perpusilla) till the
end of the experimental period in both the areas of

the research field.

Analysis of recorded data

All the recorded data was analysed through statistical
software IBM-SPSS using Pearson’s Correlation
coefhicient @ 0.01 probability.

Results and Discussion

Mean number of P. perpusilla (eggs clusters and nymphs/
adults) leaf” on different sugarcane varieties at Charsadda
during 2020-21

The results present in table-1 shows that the mean
number of Pyrilla perpusilla (egg clusters leaf™)
on different sugarcane varieties during 2020 was
statistically significant at Charsadda. The mean
number of Pyrilla perpusilla (egg clusters leaf
) on different sugarcane varieties was maximum
(3.78 clustersleaf’) on sugarcane variety CPF- 252
tollowed by US-633, CPF-247 and CPF-248 with
(3.31, 3.28 and 2.90 eggs cluster leaf?), respectively.
'The minimum (1.96 egg cluster leaf™) was recorded
on sugarcane variety CPF-249. The mean number
of Pyrilla perpusilla (egg clusters leaf™) on different
sugarcane varieties was statistically significant during
2021. The mean number of P, perpusilla (eggs clusters
leaf™) on different sugarcane varieties was minimum
(2.08 eggs clusters leaf ') were recorded on sugarcane
variety CPF-249 followed by CP 77/400, CPF-246
and YT-55 with mean number of 2.15,2.26,and 2.27
eggs clusters leaf™, respectively (Table 2). While the
maximum mean number (3.98 eggs clusters leaf™)
were recorded on sugarcane variety CPF-252.

'The mean number of Pyrilla perpusilla (nymphs/adults
leaf') on different sugarcane varieties at Charsadda
shows statistically significant difference, during 2020
(Table 1). The highest mean number (15.48 nymphs/
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adults leaf™) were noted on sugarcane variety CPF-
252 followed by sugarcane variety US-633, CPF-247,
and CPF-250 with 14.76, 14.50 and 11.34 (nymphs/
adults leaf?), respectively. While the lowest mean
number (7.89 nymphs/adults leaf!) were recorded on
sugarcane variety CPF-249. Similarly, during 2021
the mean number of Pyrilla perpusilla (nymphs/adults
leaf!) on different sugarcane at Charsadda was also
statistically significant. The minimum mean number
(8.32 nymphs/adults leaf™) was recorded on sugarcane
variety CPF-249 followed by CP-77/40, CPF-246
and YT-55 with (8.58, 9.64 and 10.22 nymphs/
adults leaf), respectively. While the maximum mean
number (16.34 nymphs/adults leaf?) were recorded
on sugarcane variety CPF-252.

Table 1: Mean number of P, perpusilla (eggs clusters and
nymphs/adults) leaf" on different sugarcane varieties at
Charsadda during 2020-21.

Sugarcane Eggs clusterleaf’  Nymphs/adults leaf™
varieties 500 2021 2020 2021
CP77/400 2.02gh 2.15c 8.09d 8.58d
Jhang 59 250de  2.6de 10.36 bc  10.96 be
2086 227e-g 240e-g 9.95bc 10.47 be
US-633 331b 3.49b 14.76 a 15.55 a
YT-55 214fh 227fh 9.68c 10.22 ¢
CPF-246 214fh 226fh 9.14cd 9.64 cd
CPF-247 3.28b 3.46 b 14.50 a 15.29 a
CPF-248 2.90 ¢ 3.06 c 9.68 c 10.25 ¢
CPF-249 1.96 h 2.08 h 7.89d 8.32e€
CPF-250 2.76 cd 2.91 cd 11.34b 11.94b
CPF-251 2.35 ef 2.48 ef 9.78 c 10.38 ¢
CPF-252 3.76 a 398a 15.48 a 16.34 a
LSD 0.6797 0.7000 1.4373 1.5175

Means followed by different letter(s) are significantly different from
each other (p < 0.05).

Mean number of P. perpusilla (eggs clusters and nymphs/
adults) leaf” on different sugarcane wvarieties at Dera
Ismail Khan during 2020-21

The results regarding the mean number of Pyrilla
perpusilla (eggs and nymphs/adults leaf!) on different
sugarcane varieties during 2020-21 at Dera Ismail
Khan are present in Table 2 which shows statistical
significant difference. During 2020, the mean number
of Pyrilla perpusilla (egg clusters leat™) shows that the
highest mean number (3.61 egg clusters leaf!) were
recorded on sugarcane variety CPF-252, followed by
CPF-247 (3.14 egg clusters leaf™), CPF-250 (2.64
egg clusters leaf?) and Jhang-59 (2.38 egg clusters

leaf''). While, the lowest mean number (1.88 egg
Clusters leaf) were recorded on sugarcane variety
CPF-249. The results regarding 2021 at Dera Ismail
Khan, shows that the mean number of P perpusilla
(egg clusters leaf™) were maximum (3.86 egg clusters
leaf™) on sugarcane variety CPF-252. Followed by
CPF-247, US-633 and CPF-250 with (3.37, 3.36
and 2.83 egg clusters leaf™), respectively. While, the
minimum mean number (2.02 egg clusters leaf™)
were recorded on sugarcane variety CPF-249.

Table 2: Mean number of P. perpusilla (eggs cluster and
Nymphs/adults) leaf " on different sugarcane varieties at
Dera Ismail Khan during 2020-21.

Sugarcane Eggs cluster leaf! Nymphs/Adults leaf™
paGctics 2020 2021 2020 2021
CP77/400 192 ¢ 212 f 7.79 d 8.29d
Jhang 59 2.38de  2.54d 9.94bc  10.56 be
2086 212e-g 227df 9.56bc  10.10 bc
US-633 3.13b 3.36b 1418a 1499 a
YT-55 213 e-g 229df 9.28¢ 9.84 c
CPF-246 2.05 fg 219ef 878cd  9.30cd
CPF-247 3.14b 3.37b 13.92a 14.74a
CPF-248 2.75c 294 c 9.30 ¢ 9.88 ¢
CPF-249 1.88¢ 202g 7.50 8.01e
CPF-250 2.64cd 283c¢ 10.88b  11.50b
CPF-251 223ef  239de 9.40c 10.03 be
CPF-252 3.61la 3.86a 1496a  15.75a
LSD 0.6515 0.6912  1.3602 2.9182

Means followed by different letter(s) are significantly different from
each other (p <0.05).

Moreover, the mean number of Pyrilla perpusilla
(nymphs/adults leaf?) on different sugarcane varieties
at Dera Ismail Khan also shows significant difference
during 2020-21 (Table 2). In 2020, the maximum
mean number (14.96 nymphs/adults leaf™) were
recorded on sugarcane variety CPF-252, followed by
CPF-247, CPF-250 and Jhang-59 with 13.92,10.88
and 9.94 nymphs/adults leaf™, respectively. While the
minimum mean number (7.50 nymphs and adults
leaf™) were recorded on sugarcane variety CPF-249.
In 2021, the overall mean number of Pyrilla perpusilla
(nymphs/adults leaf?) on different sugarcane varieties
(Table 2) was statistically significant. The maximum
mean number (15.75 nymphs/adults leaf™) were
recorded on sugarcane variety CPF-252, followed by
US-633, CPF-247 and CPF-250 with 14.99, 14.74
and 11.50 nymphs/adults leaf, respectively. While

the minimum mean number (8.1 nymphs/adults leaf
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1) were recorded on sugarcane variety CPF-249.

Variation in mean number of Pyrilla perpusilla (egg
clustres and nymph/adult leaf”) with abiotic factors at
Charsadda, 2020

The comparison of means data, regarding the P
perpusilla (egg clusters and nymph/adult leaf?), at
various months of observation with a biotic factor, on
sugarcane during 2020 at Charsadda are presented in
Figure 1. The results revealed that during March mean
number of P perpusilla were (0.92 egg clustersleaf™
and 2.45 nymph / adult leaf™) with max. temp (23.4
°C), min. temp (11.9 °C), average temp (17.65 C),
R.H (47 %) and rain fall (72 mm). The mean number
of P, perpusilla significantly ascend during the months
of April (1.31 egg clustersleaf’ and 2.89 nymph
and adult leaf?), May (1.82 egg clustersleaf’ and
5.81 nymph/adult leaf?) June (2.23 egg clusters leaf
!'and 11.49 nymph/adult leaf™) and July (3.92 egg
clustersleaf! and 16.89 nymph/adult leaf?!) with
variations in a biotic factors. In August the peak (4.19
egg clustersleaf™ and 19.08 nymph/adult leaf?) of
were recorded with max. temp (34.3°C), min. temp
24.3, average temp (29.3 °C), R.H (56 %) and rain fall
(144 mm). After wards, decline trend was recorded
in the mean number of P perpusilla in month of
September (4.20 egg clustersleaf’ and 17.2 nymph
and adult leaf?), October (2.87 egg clustersleaf™ and
13.26 nymph/adult leaf’ and November (2.29 egg
clusters leaf ! and 8.92 nymph/adult leaf?).
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Figure 1: Variation in mean number of Pyrilla perpusilla (egg
clusters and nympb/adulf leaf 1) with abiotic factors at Charsadda,
2020.

Variation in mean number of Pyrilla perpusilla (egg
clusters and nymph/adult leaf”’) with abiotic factors at
Charsadda, 2021

The comparison of means data, regarding the P
perpusilla (egg clusters and nymph/adult leaf™), at
various months of observation with a biotic factors
on sugarcane during 2021 at Charsadda are presented
in Figure 2. The results revealed that during March

mean number of P, perpusilla were (1.14 egg clusters
leaf! and 2.61 nymph/adult leaf') with max. temp
(22.8 °C), min. temp (11.7 °C), average temp (17.3
°C), RH (47 %) and rain fall (63 mm). The mean
number of P perpusilla significantly ascend during
the months of April (1.38 egg clusters leaf™ and 3.04
nymph/adult leaf!), May (1.90 egg clusters leaf™ and
6.01 nymph/adult leaf™?), June (2.33 egg clusters leaf’
U'and 11.98 nymph/adult leaf™) and July (4.16 egg
clustersleaf’ and 17.77 nymph/adult leaf?) with
variations in a biotic factors. In August the peak (4.45
egg clusters leaf and 19.76 nymph/adult leaf™) were
recorded with maximum temp (33.9 °C), min. temp
24.5, average temp (29.2 °C), R.H (59 %) and rain
fall (124 mm). After wards, significant decline trend
was recorded in the mean number of P perpusilla
in month of September (4.22 egg clustersleaf™ and
17.99 nymph/adult leaf™), October (2.95 egg clusters
leaf? and 14.43 nymph/adult leaf’ and November
(2.35 egg clusters leaf® and 9.88 nymph/adult leaf™).
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Figure 2: Variation in mean number of Pyrilla perpusilla (egg
clusters and nymph/adult leaf”) with abiotic factors at Charsadda,

2021.

Variation in mean number of Pyrilla perpusilla (egg
clusters and nymph/adult leaf”) with abiotic factors at
Dera Ismail Khan, 2020

The comparison of means data regarding the P
perpusilla (egg clusters and nymph/adult leaf?), at
various months of observation with a biotic factors,
on sugarcane during 2020 at DI Khan are presented
in Figure 3. The results revealed that during March
mean number of P, perpusilla were (0.82 egg clusters
leaf! and 2.30 nymph/adult leaf) with max. temp
(31.1 °C), min. temp (17.2 °C), average temp (24.6
°C), R.H (65 %) and rain fall (32 mm). The mean
number of P perpusilla significantly ascend during
the months of April (1.26 egg clusters leaf and 2.72
nymph/adult leaf!), May (1.74 egg clusters leaf™ and
5.82 nymph/adult leaf?) June (2.12 egg clusters leaf
U'and 11.00 nymph/adult leaf™) and July (3.73 egg
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clusters leaf’ and 16.16 nymph/adult leaf?) with
variations in a biotic factors. In August the peak (4.02
egg clusters leaf! and 18.75 nymph/adult leaf™) of
were recorded with max. temp (38.9) °C, min. temp
24.4, average temp (30.4 °C), R.H (74%) and rain fall
(113 mm). After wards, significant decline trend was
recorded in the mean number of P perpusilla in month
of September (3.78 egg clusters leaf! and 16.59
nymph/adult leaf!), October (2.78 egg clustersleaf™
and 12.62 nymph/adult leaf’ and November (2.22
egg clusters leaf™ and 8.46 nymph/adult leaf™).
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Figure 3: Variation in mean number of Pyrilla perpusilla (egg
clusters and nymph/adult leaf’”) with abiotic factors at Dera Ismail
Kbhan, 2020.
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Figure 4: Variation in mean number of Pyrilla perpusilla (egg
clusters and nymph/adult leaf™”) with abiotic factors at Dera Ismail
Khan, 2021.

Variation in mean number of Pyrilla perpusilla (egg
clusters and nymph/adult leaf”) with abiotic factors at
Dera Ismail Khan, 2021

The comparison of means data, regarding the P
perpusilla (egg clusters and nymph/adult leaf?), at
various months of observation with a biotic factors,
on sugarcane during 2021 at DI Khan are presented
in Figure 4. The results revealed that during March
mean number of P, perpusilla were (1.08 egg clusters
leaf™ and 2.41 nymph/adult leaf?) with max. temp
(33.9°C), min. temp (16.0 °C), average temp (23.0°C),
R.H (57 %) and rain fall (37 mm). The mean number
of P, perpusilla significantly ascend during the months

of April (1.39 egg clusters leaf! and 2.84 nymph/
adult leaf?), May (1.88 egg clusters leaf’ and 5.79
nymph/adult leaf?) June (2.26 egg clusters leaf™ and
11.44 nymph/adult leaf?) and July (3.97 egg clusters
leaf! and 17.34 nymph/adult leaf") with variations in
a biotic factors. In August the peak (4.08 egg clusters
leaf'and 19.36 nymph/adult leaf?) of were recorded
with max. temp (38.9) °C, min. temp 23.00, average
temp (31.1 °C), R.H (74%) and rain fall (127 mm).
After wards, significant decline trend was recorded
in the mean number of P perpusilla in month of
September (4.07 egg clusters leaf? and 17.43 nymph/
adult leaf?), October (2.92 egg clustersleaf’ and
13.81 nymph and adult leaf? and November (2.34
egg clustersleaf™ and 9.33 nymph and adult leaf™).
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Figure 5: Relation between relative humidity and mean number of
P, perpusilla leaf™.
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Figure 6: Relation between relative Avg. Temperature and mean
number of P perpusilla leaf”.

Correlation between mean number of Pyrilla perpusilla
(egg clusters and nymph/adult leaf”) with abiotic factors
(Relative humidity, average temperature and rainfall)

The correlations between mean number of Pyrilla
perpusilla (egg clusters and nymph/adult leaf™) with
abiotic factors are present in Figures 5, 6 and 7 which
shows a significant positive correlation. The increase
in relative humidity increases the P perpusilla (nymph/
adult leaf™) as well as their capacity to lay eggs with
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r’= 0.45 and 0.47, respectively (Figure 5). The increase
in average temperature also show positive correlation
between P perpusilla ((nymph/adult leaf™) r* =0.16
and eggs leaf ! r? =0.15 (Figure 6). Moreover, positive
correlation is found between mean number of Pyrilla
perpusilla (egg clusters, nymph/adult leaf™) with r? =
0.44 and 0.45, respectively, with rainfall (Figure 7).
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Figure 7: Relation between Rainfall (mm) and mean number of P
perpusilla leaf™.

Variation in leaf length of different sugarcane varieties
at Charsadda and Dera Ismail Khan (DI Khan) during
2021-22

'The variation in leaf length of different sugarcane
varieties is presented in Figure 8. It can be elaborated
from the results that there is significant variation in
leaf length of different sugarcane varieties. Maximum
leaf length (69.00 cm) was recorded from CPF-247 at
DI Khan during 2020 followed by CPF-252 (68.66
cm) at DI Khan during 2021, CPF-250 (68.00 cm)
DI Khan 2020, CPF-252 (67.66 cm) at DI Khan
2021 and sugarcane variety (67.33 cm) at Charsadda
2020. While the minimum leaf length (57.33 cm)
was recorded from sugarcane variety CPF-248 during

2021 at Charsadda.
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Figure 8: Variation in leaf length of different sugarcane varieties at
DI Khan and Charsadda during 2021-22.

Variation in leaf width of different sugarcane varieties
Charsadda and Dera Ismail (DI Khan) Khan during
2021-22

The variation in leaf width of different sugarcane
varieties is presented in Figure 9. It can be assessed
from the results that there is significant variation
in width of sugarcane leaf of different varieties.
Maximum leaf width (4.20 cm) was noted from
CPF-252 at DI Khan during 2020 and 2021 that
is eloquently greater than all other varieties grown
at both locations which is followed by same variety
(4.10 cm) during 2020 at Charsadda, CPF-250 (3.93
cm) in DI Khan during 2021 and CPF-252 (3.80 cm)
in Charsadda. The minimum leaf width (2.70 cm) was
recorded from sugarcane variety 2086 in DI Khan
during 2020.
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Figure 9: Variation in leaf width of different sugarcane varieties at
DI Khan and Charsadda during 2021-22.
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Figure 10: Variation in Cane Length of different sugarcane varieties
at DI Khan and Charsadda during 2021-22.

Variation in cane length of different sugarcane varieties
at Charsadda and DI Khan during 2021-22

The variation in cane length of different sugarcane
varieties is presented in Figure 10. It can be elaborated
from the results that there is significant variation
in length of sugarcane cane of different varieties.
Maximum mean length (9.90 ft) was recorded from
sugarcane variety CPF-250 during 2020 in DI Khan
followed by the same sugarcane variety with length
(9.60 ft) during 2020 in Charsadda, CPF-246 (9.53
ft) during 2020 in DI Khan, CPF-246 (9.50 ft) during
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2021 in Charsadda and CPF-250 (9.46 ft) during
2021 in DI Khan. While, the minimum cane length
(6.90 ft) was recorded from YT-55 during 2021 in
Charsadda.

Variation in cane diameter of different sugarcane varieties
at DI Khan and Charsadda during 2021-22

'The variation in cane diameter of different sugarcane
varieties is presented in Figure 11. Significant
variation was recorded in diameter of sugarcane cane
of different varieties. Maximum diameter (3.20 cm)
was observed from Jhang-59 at Charsadda during
202 that is at par with sugarcane variety 2086 (3.20
cm) at Charssada during 2021 but eloquently greater
than all other varieties grown at Charsadda and DI
Khan during 2020 and 2021. This was followed by
Jhang-59 (3.13 cm) at Charsadda during 2020, CPF-
247 (3.13 c¢m) at DI Khan during 2020, 2086 (3.10
cm) at Charsadda during 2020 and, YT-55 and CPF-
250 (3.10 cm) at DI Khan during 2020. While the
minimum diameter (2.20 cm) was recorded at CPF-

246 during 2021.
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Figure 11: Variation in Cane Diameter of different sugarcane
varieties with at DI Kbhan and Charsadda during 2021-22.

Linear (Cane Length) Linear (Leaf Width)

Linear (Cane Diameter) Linear (Leaf Length)
o 12.00 4 70.00
v
< 10.00y=0.0239x +8.0575 OSOUES
Z 8004 R?= 00104 6600 §
= =0. +.57. ol 64.00 =
£ pmd B ¥=0.0437x + 30005 !
23 : R2 = 072686 62.00 &
S 2 4.00 A 60.00 o
- B 00
2 2.00 A ¥ =-0.0022x +2.8312 58.00
8 R2=0.0008
__,g 0.00 - 56.00
P 0 5 10 15 20
=
&)

Mean number of P. perpusilla leaf!

Figure 12: Correlation between mean number of P. perpusilla leaf™

and sugarcane morphological parameters.

Correlation of P perpusilla (eggs cluster and nymph/ adults
leaf™) with morphological characteristics of sugarcane

Correlation of mean P, perpusilla (eggs and nymph/
adults leaf!) with morphological characteristics (leaf
length, leaf width, cane length and cane diameter)

of sugarcane shown in Figure 12, 13. The correlation
between P, perpusilla (eggs cluster and nymph/adults
leaf?) and leaf length was recorded significantly
positive with r’= 0.57 and 0.42, respectively.
Significantly positive correlation were also recorded
between leaf width and P, perpusilla (eggs/ nymph and
adults leaf?) with r’= 0.68 and 0.5183, respectively.
Moreover, the correlation between can length and
P perpusilla (eggs cluster and nymph/adults leaf™)
was statistically non-significantly positive with r? =
0.42 and 0.10, respectively. The correlation between
the cane diameter and P, perpusilla (eggs cluster and
nymph/adults leaf?) were recorded negatively non-
significant with r’= -0.25 and 0.029, respectively.
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Figure 13: Correlation between mean number of eggs leaf”’ and
sugarcane morphological parameters.

Sugarcane is a major cash crop for most of the farmer
in Pakistan. Every year, the country’s requirement
for sugar production upsurges. Farmers have several
challenges in achieving high output. Insect pests, in
particular Pyrilla perpusilla is a key constraint in its
production, which is primarily suppressed by various
chemical pesticides; however, resistance to these
insecticides has been observed in the last decades.
One the safe alternative is the use such of varieties,
which shows resistant against this ruinous pest.

For this purpose, experiments were conducted to test
different sugarcane varieties i.e., CP77/400, Jhang 59,
2086, US-633, YT-55, CPF-252, CPF-246, CPF-
251, CPF-247, CPF-250, CPF-248, and CPF-249
against P perpusilla in district Charsadda and Dera
Ismail Khan during the year 2020 and 2021 and also
to correlate the mean number of P perpusilla with
biotic and biotic factors. The results of the experiment
regarding the mean number of P perpusilla (eggs/
nymphs and adults leaf™) revealed that both the
number of egg clusters and nymph/ adults that were
counted on each leaf were significantly different among
all the tested sugarcane varieties that were evaluated
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during the entirety of the study period (2020-2021).
In both locations (Charsadda and Dera Ismail Khan),
significant maximum mean number of (egg clusters
and nymph/ adults) leaf™ were recorded on sugarcane
variety CPF-252 while the minimum mean number
(egg clusters and nymph/ adults) leaf* were recorded
on sugarcane variety CPF-249 during the studied
years. These results are agreed with Prince (2020) who
screened seven sugarcane varieties against P, perpusilla
in district Rahimyar Khan from April-December,
2020 and concluded that sugarcane varieties (J69,
UP286, CP70 and UP272 are less susceptible to P
perpusilla as compared to CPF-237, UP234 and
UP235. The results of the present research results are
also in line with Rasul ez a/. (2014) who evaluated
different sugarcane varieties against P, perpusilla and
reported significantly differences in mean number
of P. perpusilla leaf” among the evaluated sugarcane
varieties. Similarly, the results of this study are also at
par with Chaudhary ez a/.(1999), Kishore ez al.(2002),
and Shrivastava ez a/. (2003), who examined different
sugarcane varieties and specified the susceptible and
resistant varieties against P perpusilla.

Moreover, the results regarding the mean number of
P perpusilla (egg/nymphs and adults leaf™) during
different months revealed significant difference during
both years of the study at both locations. Initially,
the mean number of P, perpusilla were recorded low
(during March) which increased significantly to the
peak till the month of August. Afterwards, mean
number of P, perpusilla regularly decline in followed
months till November. These findings are in line
with Kumar e# a/. (2006) who studied the population
dynamics of P perpusilla and reported the peak
activity of this pest in the August. The results are
also at par with Rana e# a/. (2002) who recorded the
population dynamics of P, perpusilla and reported that
the first appearance of P, perpusilla in March, which
reached to peak in August then gradually decline till
the November. These findings are also in line with
Ganehiarachchi and Fernendo (2008) who found the
maximum population of P perpusilla in July-August.
'The current results are also at par with Chaudhary ez
al. (2014) who also finds the highest population of P
perpusilla in the July and August which then decline
in the September and followed months. According
to Mishra (2005), the environmental conditions of
July and August accelerate the multiplication of P
perpusilla in most of the sugarcane growing areas.

Chaudhary and Sharma (1990) recorded the peak

activity of P, perpusilla in the 2" fortnight of August
which started decrease till the last week of September.
Similarly, Mahesh ez a/. (2019) studied population
of P perpusilla for three years and reported the peak
abundance of this pest during August and September.
The variations in the appearance and peak activity
of P, perpusilla during different time of the year may
due to differences in areas climatic conditions (Joshi
et al., 2018). Ullah and Khalid (2007) reported the
peak activity of P perpusilla in November. Similarly,
Hugar ez al. (2002) found the peak of P, perpusilla in
2™ fortnight of September. During the experimental
study in Haryana, the highest abundance of P
perpusilla were recorded in the July Chauhary ez a.
(1987). Correspondingly, Joshi ez al. (2018) noticed
the maximum activity of P, perpusilla in the last week
of September and 1* week of October.

Furthermore, in the present results the correlation
between mean numbers of P perpusilla (eggs clusture/
nymphs and adults leaf”) and a biotic parameters
(humidity, average temperature and rainfall) were
stuied which results reveals that there was significantly
positive correlation between mean numbers of P
perpusilla (eggs/nymphs and adults leaf ') and a biotic
parameters (humidity and rainfall. These findings are
in line with those of Chaudhary ez a/. (2014) who
reported positive significant correlation between
P perpusilla population with relative humidity and
average rainfall. In the present study, raise in average
temperature also shows significant positive correlation
with P, perpusilla (eggs and nymphs/adults) population
leaf . These results are also agreed with Choudhary ez
al. (2014) reported that raise in average temperature
ranging from 24-32 °C accelerate the population
build-up of P perpusilla. The results regarding the
average temperature are also at par with Rana ez a/.
(2002) whose results revealed that raise in average
temperature boasted P, perpusilla population. Similarly,
these results of the current research are also in line
with Joshi ez al. (2018) who reported the significant
positive correlation between P perpusilla (eggs and
nymphs/ adults) with temperature, humidity. There
is also disagreed with Joshi ez al. (2018) with their
results regarding the negative effect of rainfall on the
population P, perpusilla but results are agreed with the
positive correlation of P, perpusilla (eggs) with rainfall.
Mabhesh ez al. (2019) also reported significant positive
correlation of P, perpusilla population with humidity.

Moreover, the correlation between P, perpusilla (eggs
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clusters and nymph/adults leaf?) and leaf length was
tound significantly positive with r* = 0.57 and 0.42,
respectively. Significantly positive correlation were
also recorded between leaf width and P perpusilla
(eggs clusters/ nymph and adults leaf™) with r?= 0.68
and 0.5183, respectively. Similarly, the correlation
between can length and P, perpusilla (eggs/ nymph and
adults leaf!) was positively non-significantly with r* =
0.42 and 0.10 respectively. The correlation between
the cane diameter and P, perpusilla (eggs/ nymph and
adults leaf!) were recorded negatively non-significant
with r?= -0.25 and 0.029, respectively. The increasing
population of P perpusilla negatively influences
different morphological properties of sugarcane crop.
These results are in line with Rasul ¢z a/. (2014) who
reported significantly positive correlation between
sugarcane cane length and leaf width with Pyrilla
perpusilla population and non-significant correlation
between leaf length and cane diameter. Our studies
are at par with Kumarasinghe ez /. (2001) who stated
that sugarcane leaf morphological characters effect
the behaviour of P perpusilla population build-up.
Likewise, the current results are at par with those
of Deepak e al. (1999), who reported that cane-
length and cane-diameter showed a non-significant
correlation with the leathopper population in contrast
to the current studies, which showed that cane-
diameter showed a non-significant while cane-length
showed a significant positive correlation with the
pest-population. The current investigation is in line
with those of Madan (2001), who reported that who
found that P perpusilla prefers varieties with broad
leaves over those with minimum leaf width and with

hard midribs.

Conclusions and Recommendations

Pyrilla perpusilla mostly attacked on CPF-252 due
to its most preference by pest while CPF-249 variety
showed least preference to P, perpusilla attack in both
location and both years of the study (2020-2021).
The peak activity of P perpusilla (eggs clusture and
nymphs/adults) was noted in the August at both
locations. Significantly, positive correlation was
recorded between P perpusilla (eggs clusture and
nymphs/adults) population infestation and average
abiotic factors (temperature, humidity and rainfall).
The correlation between leaf length and leaf width
with P, perpusilla (eggs clusture and nymphs/adults)
was significantly positive, the correlation of P perpusilla
(eggs clusture and nymphs/adults) with cane length

was non-significant but positive while negative non-
significant correlation was found between P, perpusilla
(eggs clusture and nymphs/adults) population and
cane diameter.

The uses of resistant sugarcane variety is effective
method for the suppression of P, perpusilla population.
It is recommended for the growers that Sugarcane
variety CPF-249 shows comparatively less P
perpusilla population, which can be combine in future,
IPM programmes for the clampdown of P, perpusilla
infestation.

Acknowledgement

All the authors highly acknowledge the National
Agricultural Research Council, Islamabad and
Agriculture Research Station, Harichand, Charsadda,
for providing all the available resources for conducting
the research studies.

Novelty Statement

Novelty of the study is to test different sugarcane
varieties against Pyrilla perpusilla and the effect of
biotic and a abiotic parameters on the population
build-up of this pest for first time in two districts of
Khyber Pakhtunkhwa.

Author’s Contribution

Imtiaz Khan: Conducted the experiment and wrote
the manuscript.

Bashir Ahmad: Designed and supervised
experiment.

Ahmad ur Rahman Saljoqi: Technically overviewed
the manuscript.

Shah Alam Khan: Reviewed the manuscript.

Javed Khan: Supervised the field work.

Muhammad Azim Khan: Analyzed data.

the

Conflict of interest
The authors have declared no conflict of interest.

References

Ahmad, S., S. Saleem, M. Zubair, I.A. Khalil, K.
Sohil and Z.U. Rehman. 2012. Farmer response

and yield response of sugarcane in Jhang and

Sargodha districts. Sarhad J. Agric. 28(2): 237-

June 2023 | Volume 39 | Issue 2 | Page 504

o -0
Qols Links
“*@Researchers



OPEN aACCESS

Sarhad Journal of Agriculture

243,

Allen, CJ., M.J. Mackay, J.H. Aylward and J.A.
Cambell. 1997. New technologies for sugar
milling and By-product modification. In:
Intensive sugarcane production: Meeting the
challenges beyond 2000, B A Keating. JR
Wilson, (eds.) CAB International, Wallingford,
UK. pp. 267-285.

Ansari, M.A., A.D. Pawar, S.N. Ahmed and T.
Nagaraja. 1989. Sugarcane Pyrilla control by
the use of Epiricania melanoleuca (Fletcher) in
Karnataka. Plant Prot. Bull., 41(1-2): 28-30.

Anshri, S., H. Singh and S. Ansari. 2019. Effect
of the population of Pyrilla perpusilla Walker
(Homoptera: Lophopidae) on the growth of
sorghum (Sorghum bicolor). Ann. Entomol.,
37(2): 127-130.

Anwar, T., A. Jabbar, F. Khalique, S. Tahir and ML.A.
Shakeel. 1992. Plants with insecticidal activities
against four major insect pests in Pakistan.
Trop. Pest Manag., 38(4): 431-437. https://doi.
0rg/10.1080/09670879209371742

Aslam, A.FM., S. Sultana, F.F. Rain, S. Sarker,
S.R. Das, A. Siddika and A.J. Howlader. 2019.
Molecular characterization and identification of
three stored grain pests based on mitochondrial
cytochrome C oxidase subunit I (COI) gene
sequences. Bangladesh J. Zool., 47(1): 1-11.
https://doi.org/10.3329/bjz.v47i1.42016

Avasthy, P.N., 1973. Leaf hopper (Pyrilla perpusilla
Wialker) of sugarcane. Indian Sugar, 23: 11-14.

Bal, R.S., Z.S. Dhaliwal and S.S. Bains. 1990.
Biological eftects of parasitism by Epiricania
melanoleuca (Fletcher) on Pyrilla perpusilla
(Walker). J. Biol. Contr., 4(2): 77-79.

Bal, R.S., Z.S. Dhaliwal and S.S. Bains. 1995.
Comparative rates of population growth of
Pyrillaperpusilla(Walker) andits Ectoparasitoid,
Epiricania  melanoleuca  (Fletcher)  under
laboratory conditions. Biol. Contr., 9(1): 1-4.

Chand, P, A. Kumar and N. Kumar. 2018. Potential
of natural enemy, Epiricania melanoleuca and
Tetrastichus pyrillae against leaf hopper under
sugarcane agro ecosystem in Bihar. J. Entomol.
Zool. Stud., 6(4): 1220-1225.

Chaudhary, A.K., A.P. Singh, A. Chatterjee and
K.D. Deepak. 1999. Varietal preference of leaf
hopper, Pyrilla perpusilla in sugarcane. Crop.
Res. Hisar., 17(3): 399-402.

Chaudhary, J.P., S.K. Kaushik, R. Singh and K.K.
Mrig. 1987. Role of natural enemies in the

suppression of sugarcane leathopper, Pyrilla
perpusilla (Walker). FAO Plant Prot. Bull,
35(1): 15-19.

Chaudhary, N.A. and M.A. Ansari. 1988. Insect
pests of sugarcane in Pakistan. Progr. Farm., 8:
10-18.

Chaudhary, R.N. and Sharma, V.K. 1990. A note
on Pyrilla perpusilla Walker on maize. Indian J.
Plant Protect., 18: 113-114

Choudhary, A.K., PK. Amrate and A. Chatterjee.
2014. An unusual incidence and population
dynamics of sugarcane leaf hopper, Pyrilla
perpusilla (Walk) and its natural enemies
in Madhya Pradesh, India. Ecol. Environ.
Conserv., 20: 337-342.

Deepak, K.D., A.K. Chaudhary and A.P. Singh,
1999. Screening of some promising mid-late
sugarcane genotypes against leaf hopper, Pyri/la
perpusilla. Crop. Res. Hisar., 17(1): 125-128.

Dent, D., 1991. Insect pest management Oxon:
CAB International. pp. 604.

Dhaliwal, Z.S. and S.S Bains. 1983. A laboratory
technique for rearing sugarcane leaf hopper
Pyrilla perpusilla (Walker). Uttar Pradesh ].
Zool., 3: 164-165.

FAO, 2017. FAOSTAT database. Food and
agriculture organization of the United Nations,
Rome. Available online at: http://www.fao.org/
faostat/en/#data/QC.

FAO, 2018. FAOSTAT database. Food and
agriculture organization of the United Nations,
Rome. Available online at: http://www.fao.org/
faostat/en/# data/QC.

FAO, 2019. FAOSTAT Database. Food and
agriculture organization of the United Nations,
Rome. Available online at: http://www.fao.org/
faostat/en/ #data/QC.

Fennah, R.G., 1963. The species of Ppyrilla
(Fulgoroidea: Lophopidae) in Ceylon and
India. Bull. Entomol. Res. 53: 715-735. https://
doi.org/10.1017/50007485300048446

Fletcher, T.B., 1914. Report of the imperial
entomologist. Rep. Agric. Res. Inst. College,
Pusa, 14: 62-75.

Ganehiarachchi, G.A.S.M. and 1.V.S. Fernando.
2006. Biology of Pyrilla perpusilla Walker
(Homoptera: Lophopidae), a pest of sugarcane
in the wet zone of Sri Lanka. J. Entomol., 3:
26-33. https://doi.org/10.3923/je.2006.26.33

Ganehiarachchi, G., and 1.V.S. Fernando, 2008.

Partial age specific life tables of sugarcane

June 2023 | Volume 39 | Issue 2 | Page 505

o -0
Qols Links
“*@Researchers


https://doi.org/10.1080/09670879209371742
https://doi.org/10.1080/09670879209371742
https://doi.org/10.3329/bjz.v47i1.42016
http://www.fao.org/faostat/en/#data/QC
http://www.fao.org/faostat/en/#data/QC
http://www.fao.org/faostat/en/# data/QC
http://www.fao.org/faostat/en/# data/QC
http://www.fao.org/faostat/en/ #data/QC
http://www.fao.org/faostat/en/ #data/QC
https://doi.org/10.1017/S0007485300048446
https://doi.org/10.1017/S0007485300048446
https://doi.org/10.3923/je.2006.26.33

OPEN aACCESS

Sarhad Journal of Agriculture

planthopper,  Pyrilla  perpusilla ~ Walker
(Homoptera: Lophopidae) in the wet zone of
Sri Lanka. J. Entomol. Res. 32(2): 89-97.

Gangwar, S.K., D.C. Srivastava, R.K. Tewari, M.R.
Singh and D.C. Rajak. 2008. Management
of Pyrilla perpusilla Walker in sugarcane with
ecto-parasitoid Epiricania melanoleuca Fletcher,
during epidemics in sub-tropical Ind. Sugar
Tech.,10(2): 162-165. https://doi.org/10.1007/
$12355-008-0029-6

Gomez, K.A. and A. Gomez. 1984. Statistical
procedure for agricultural research—Hand
Book. John Wiley & Sons, New York.

GoP, 2019. Economic survey of Pakistan (2017-
18). Economic advisor’s wing, ministry of
finance, Islamabad. pp. 13-32.

Gupta, B.D. and PN. Avasthy. 1959. Some
recommendations for the control of sugarcane
pests in India Part I: Sugarcane leaf hopper
Pyrilla perpusilla WIk. Indian ]. Sugarc. Res.
Dev. 3: 78-83.

Gupta, M. and I. Ahmad. 1983. Morphology of the
Indian sugarcane leaf hopper, Pyrilla perpusilla
Walker. Folia Morphol., 31: 325-330.

Hassan,S.A.,1993. The mass rearing and utilization
of Trichogramma chilonis to control lepidopteran
pests: Achievements and outlook. Pestic. Sci.,
37(4): 387-391.  https://doi.org/10.1002/
ps.2780370412

Hugar, P. S., Rachappa, V. and Rajendra, H. 2002.
Population dynamics of sugarcane leathopper,
Pyrilla  perpusilla (Walker) and its natural
enemies in Northern Karnataka. Res. Manag.
PL. Protec., Hyderabad, India. 2: 26-29.

Irshad, M., 2001. Distribution, hosts, ecology and
biotic potentials of coccinellids of Pakistan.
Pak. J. Biol. Sci., 4(10): 1259-1263. https://doi.
org/10.3923/pjbs.2001.1259.1263

Joshi, B.,V.K.Soniand D.K.Rana.2018. Population
status of sugarcane leaf hopper, Pyrilla perpusilla
(Walk.) and its natural enemies at Kabirdham
District of Chhattisgarh, India. Int. J. Curr.
Microbiol. App. Sci., 7(3): 250-255. https://doi.
org/10.20546/ijcmas.2018.703.029

Joshi, R.K. and S.K. Sharma. 1989. Augmentation
and conservation of Epiricania melanoleuca
Fletcher, for the population management of
sugarcane leathopper, Pyrilla perpusilla Walker,
under arid conditions of Rajasthan. Ind. Sugar.,
39(8): 625-628.

Joshi, R.K. and S.K. Sharma. 1992. Seasonal

parasitization and carryover of Epiricania
melanoleuca Fletcher, an ecto-parasite of Pyrilla
perpusilla Walker, under arid conditions. Ann.
Arid Zone, 31(1): 33-35.

Khan, M. and A. Kanhaya. 1988. Population
dynamics of Epiricania melanoleuca Fletcher,
a potential natural enemy of Pyrilla perpusilla
Wialker, on different cultivars of sugarcane. Ind.
J. P1. Prot., 16(1): 89-92.

Khan, M. and I. Deshmukh. 2015. Sugar sector,
JCR-VIS sector update. JCR-VIS credit rating
Company limited. pp. 1-4.

Khan, M.R. and S. Khan. 1966. Bionomics and
control of Pyrilla perpusilla distant in Peshawar
region. Agric. Pak., 17: 385-414.

Khanzada, A.G., 1992. An exhaustive review
of research work on sugarcane top borer
(Scirophaga excerptalis WIk. and  Scirpophaga
novella F.) Lepidoptera: Pyraustidae). Sarhad J.
Agric., 8(5): 529-539.

Kishore, P., S.R. Babu, U. Singh and G. Rai. 2002.
New sources of resistance against shoot fly,
Atherigona soccata Rondani, stem borer, Chilo
partellus (Swinhoe) and sugarcane leathopper,
Pyrilla perpusilla Walker in newly developed
sorghum varieties and hybrids. J. Ent. Res.
26(2): 101-112.

Kumar, A. and Yadav, P.R.2006. Studies on biomass
of sugarcane pest Pyrilla perpusilla (Walker)
under Western U.P. conditions. J. Exp. Zool,,
9(1): 173-180.

Kumar, A.,and S. Pal. 2019. Survey and surveillance
of sugarcane insect pests under Terai zone of
Northern West Bengal. J. Entomol. Zool. Stud.,
7(3): 47-50.

Kumar, T.A., V.K. Madhupriya, P.K. Srivastava, S.B.
Prasad, R.Lal and G. Pratap.2016. Detection of
sugarcane grassy shoot phytoplasma (16SrXI-B
subgroup) in Pyrilla perpusilla Walker in Uttar
Pradesh, India. Phytopathogenic Mollicutes.
6(1): 56-59. https://doi.org/10.5958/2249-
4677.2016.00010.4

Kumarasinghe, N.C. and S.D. Wratten. 1993.
Host plant resistance in sugarcane (Saccharum
officinarum L.) to the lophopid plant hopper
Pyrilla perpusilla Walker. (Horn; Lophopidae).
Int. Org. Biol. Integr. Contr. Noxious Anim.
Plants/ West Palaeartic Reg. Sect. Bull., 16(5):
144-154.

Kumarasinghe, N.C., S.D. Wratten and P.C.
Jepson.2001. Morphological basis for resistance

June 2023 | Volume 39 | Issue 2 | Page 506

o -0
Qols Links
“*@Researchers


https://doi.org/10.1007/s12355-008-0029-6
https://doi.org/10.1007/s12355-008-0029-6
https://doi.org/10.1002/ps.2780370412
https://doi.org/10.1002/ps.2780370412
https://doi.org/10.3923/pjbs.2001.1259.1263
https://doi.org/10.3923/pjbs.2001.1259.1263
https://doi.org/10.20546/ijcmas.2018.703.029
https://doi.org/10.20546/ijcmas.2018.703.029
https://doi.org/10.5958/2249-4677.2016.00010.4
https://doi.org/10.5958/2249-4677.2016.00010.4

OPEN aACCESS

Sarhad Journal of Agriculture

in sugarcane to Pyrilla perpusilla (Homoptera:
Lophopidae). Int. J. P. Manag. 7(2): 127-134.
https://doi.org/10.1080/09670870151130615

Kumarasinghe, N.C. and M.A.S.K. Ranasinghe.
1988. Effect of environmental factors on
populations of the sugarcane leaf hopper Pyrilla
perpusilla singhalensis. Proceedings of the 44™
Annual Sessions of the Sri Lanka Association
of Advancement of Science, pp. 70.

Kumarasinghe, N.C. and S.D. Wratten. 1996.
The sugarcane lophopid planthopper Pyrilla
perpusilla (Homoptera: Lophopidae): A review
of its biology, pest status and control. Bull.
Entomol. Res. 86(05): 485-498.

Kumari, R., H. Chand and S. Paswan. 2 https://
doi.org/10.1017/50007485300039286  018.
Studies on biology of sugarcane leaf hopper,
Pyrilla perpusilla (Walker) under laboratory.
Bio-Med., 29(1): 67-70.

Mackintosh, D., 2000. Sugar milling, In: Manual
of cane growing, (eds. M. Hogarth and P.
Allsopp) Bureau of Sugar Experiment Stations,
Indooroopilly, Australia. Pp. 369-377.

Madan, Y.P,, 2001. Integrated pest management in
sugarcane. Indian-Sugar, 50(12): 867-871.

Madan, Y.P. and J.P. Choudhary. 1995. Extent
of natural parasitization of Pyrilla perpusilla
Walker and seasonal abundance of Epiricania
melanoleuca Fletcher. Ind. Sugar, 45(9): 683-
688.

Madan, Y.P.,, K.K. Mrig and J.P. Chaudhary. 1987.
Effect of some semi-artificial diets on the
tecundity and longevity of Pyrilla perpusilla
Walker adults. Indian J. Entomol., 49: 496-501.

Mabhesh, P., J. Srikanth, K.P. Salin, B. Singaravelu,
K. Chandran, B. Mahendran. 2019. Phenology
of sugarcane leaf hopper Pyrilla perpusilla
(Walker) (Homoptera: Lophopidae) and its
natural enemies in a crop island scenario. Crop
Protection. 120 (3): 151-162

Marwat, G.N.K. and A.A. Khan. 1987. Using
granules against sucking insect pests of
sugarcane. Pak. J. Agric. Res., 8(1): 57-60.

Mishra, S.R. 2005. Plant protection and pest
management. Discovery Publishing House,
New Delhi, India., pp. 147.

Mohyuddin, A.I.,, Rahim, A. and M. Irshad.
1982. Studies on population dynamics of
Pyrilla perpusilla (Walker), its natural enemies
in Pakistan and possibilities of its control.
Proceedings of the 18" Annuual Convention

of Pakistan Society of Sugar Technologists,
Rawalpindi. 4-5th September; pp. 157-171.

Mushtaq, S. and S. Akbar. 1998. Genus Pyrilla
(Fulgoroidea: Homoptera) from Pakistan and a
study into phenetic affinities of its species. Pak.
J. Zool., 30(3): 255-264.

Nawab, M., N. Memon, M.A. Shah, N.A. Shah,
M.A. Prince and Saifullah. 2017. Prevalence
of Pyrilla  perpusilla  WIlk. (Homoptera:
Lophopidae) on sugarcane in district Rahim
Yar Khan, Punjab, Pakistan. Pak. J. Entomol.,
32(1): 29-32.

Pandey, K.P,, B. Mishra, M.N. Pandey, V.K. Mishra,
B.M.Pandey and D.N. Singh.2008. Ecofriendly
approach for the management of sugarcane
Pyrilla perpusilla (Walker) outbreak with the
use of Epiriciania melanoleuca (Fletcher). Indian
Sugar, 58: 19-25.

Patel, D.R., M.B. Patel and C.B. Patel. 1993.
Evaluation of granular insecticides against
sugarcane leaf hopper, Pyrilla perpusilla Walker,
on sugarcane. Gujrat Agric. Univ. Res. J., 19(1):
52-55.

Patel,D.R.,M.B.Patel and C.B.Patel.1993. Biology
of sugarcane leathopper Pyrilla perpusilla Walk
(Lophopidae: Homoptera) Coop. Sugar, 25:
123-126.

Patnaik, N.C., ]J. N. Mohanty, B.K. Mishra and
M.K. Ghode, 1990. Control of sugarcane
Pyrilla by Epiricania melanoleuca (Fletcher)
(Epipyropidae: Lepidoptera) in Puri District of
Orissa. J. Biol. Cont., 4 (1): 15-17.

Patre, R.S., V.K. Soni, and B. Joshi. 2017. Impact
of the Various Abiotic Weather Parameters on
Population of Sugarcane Leaf Hopper, Pyrilla
perpusilla (Walk.). Trends Biosci., 10(6): 1345-
1348.

Paudell, K., K. Bhandari, S.K. Upadhyay and
A.R. Ansar. 2017. Study of sugarcane insect
pests and their natural enemies in central and
western Terai Region of Nepal. Agricultural
Research Station, Pakhribas. Proceedings of
30" National Winter Crops Workshop 15-16
February. pp. 453.

Pawar, A.D.,M.P. Misra and J. Singh. 2002. Role of
Epiricania melanoleuca (Fletcher) in biological
control of sugarcane pyrilla, Pyrilla perpusilla
(Walk.) outbreak, in 1999, in Western Uttar
Pradesh. J. Biol. Cont. 16(1): 71-76.

Pawar, A.D., R. Asre and B.I. Shukla. 1988.

Introduction and colonization of Epiricania

June 2023 | Volume 39 | Issue 2 | Page 507

o -0
Qols Links
“*@Researchers


https://doi.org/10.1080/09670870151130615
https://doi.org/10.1017/S0007485300039286
https://doi.org/10.1017/S0007485300039286

OPEN aACCESS

Sarhad Journal of Agriculture

melanoleuca (Fletcher) for the bio-control
of sugarcane pyrilla, in Saurasthra region of
Gujarat state. Plant Prot. Bull., Ind., 40(1): 1-4.

Prasad, J., R. Singh and A.D. Pawar. 1988.
Augmentation of Epiricania melanoleuca for
the control of Pyrilla perpusilla in western Uttar
Pradesh. Plant Prot. Bull. Ind., 40(1): 29-31.

Prince, ML.A., 2020. Susceptibility of difterent
sugarcane varieties (Sachcharum Officinarum)
against Pyrilla (Pyrilla perpusilla) in District
Rahimyar Khan, Punjab, Pakistan. 4(2): 1-4.

PSMA, 2017. Annual report. 2017. Pakistan sugar
mills association Islamabad. pp. 39-41. http://
WWW.psmacentre.com.

Puri, K.D. and K. Sidharth. 2001. Effect of pyrilla
epidemic (1999-2000) on sugarcane yield and
sucrose. Proc 63rd Annual Convention on
Sugar Technology Association, pp 60—-68, New
Delhi, India

Quadri, M. A.H. and S.A. Aziz. 1950. On Indian
types: Biology, life history and internal anatomy
of Pyrilla perpusilla WIlk. Aligarh Muslim
University Publisher, India, pp. 23-38.

Rahim, A., 1989. Efficacy of different
organophosphorus insecticides against
sugarcane leaf hopper, Pyrilla perpusilla Walk.
(Fulgoridea: Homoptera) outbreak in Sindh,
Pakistan. Proc. Pak. Cong. Zool., 9: 15-18.

Rahman, K.A., 1942. Sugarcane Pyrilla. Indian
Farm., 3: 378-380.

Rahman, K.A. and R. Nath. 1940. Bionomics and
the control of the Indian sugarcane leaf hopper
Pyrilla perpusilla WIk. (Rhynchota, Fulg) in
the Punjab. Bull. Entomol. Res., 31: 179-190.
https://doi.org/10.1017/50007485300004958

Rajak, D.C. 2007. Colonization and redistribution
of Epiricania melanoleuca Fletcher against P
perpusilla Walker. Ann. P1. Prot. Sci., 15: 83-86.

Rajak, R.L., A.D. Pawar, M.P. Misra, J. Prasad, A.
Varma and G.P. Singh. 1987. Sugarcane Pyrilla
epidemics 1985 - A case study. Plant Prot. Bull,,
39:1-9.

Ramasubramanian,T., K. Ramaraju and R. Jayanthi.
2015. Mitochondrial cytochrome C oxidase I
(MTCOI) gene-based molecular diagnostic
kit for Pyrilla perpusilla walker (Hemiptera :
Lophopidae ).]J. Sugarcane Res., 5(1): 58-64.

Rana, Z A., ML.S. Muhammad and A.H. Al
2002. Population dynamics of Pyrilla perpusilla
Wik. and its parasite Epiricania melanoleuca

(Fletcher) at Faisalabad. Pak. J. Agric. Res.,

17(3): 267-272.

Rasul, A., Mansoor-ul-Hassan, M. Fiaz and
R.R. Khan. 2014. Sustainable management
of sugarcane pyrilla, Pyrilla perpusilla WIKk.
(Homoptera: Lophopidae) by using cultural,
chemical and biological practices in Punjab,
Pakistan. Pak. Entomol., 36(1): 45-49.

Sanehdeep, K., K. Vijay and D.S. Brar. 2003.
Surveillance and monitoring of insect pests of
sugarcane in Jalandhar and Kapurthala Districts
of Punjab. Insect Environ., 9(3): 117-118.

Sansoucy, R., G. Arts and R.A. Leng. 1988.
Mollasses-urea blocks as a multinutrient
supplement for ruminants. http://www.fao.org/
docrep/003/s8850e/S8850E24.htm.

Seneviratne, JJA.U.T. and N.C. Kumarasinghe.
2002. Biological control of the sugarcane plant
hopper by the moth Epiricania melanoleuca
(Fletcher) in Sri Lanka. Sugar Tech., 4(2): 26-
32. https://doi.org/10.1007/BF02956876

Shah, H.A., and M.A. Saleem. 2002. Applied

entomology. 2™ ed. Izhar Sons Printers, Lahore,

pp- 92.
Shreedha, U., R.S. Meena, P.S. Singh and R.K.

Singh. 2019. Efficacy of insecticides against
sugarcane leaf hopper (Pyrilla perpusilla Walker)
under field conditions and their effect on yield.
J. Entomol. Res., 43(4): 467-470. https://doi.
0rg/10.5958/0974-4576.2019.00081.1

Shrivastava, A.K., D.C. Srivastava, S. Solomon,
M.K. Srivastava and 1. Singh. 2003.
Physiological characters imparting resistance to
biotic and abiotic stresses in sugarcane. Sugar
Tech., 5(3): 105-120. https://doi.org/10.1007/
BF02943620

Singh, B.D., 2019. Studies of persistent toxicity of
some natural products (Neem) against Pyrilla
perpusilla (Sugarcane pest) in Bihar. Int. J.
Multidis., 4(2): 1620-1623.

Singh, B.,S.Khajuriaand C.S. Parsad.2008. Biology
of Pyrilla perpusilla Walker (Homoptera:
Lophopidae) a pest of sugarcane in western
plain zone of U.P. J. Exp. Zool. India, 11(2):
431-432.

Singh, D.S,, P.Sircar and S. Dhingra. 1995. Relative
susceptibility of adults and nymphs of sugarcane
leaf hopper Pyrilla perpusilla WIk. (Lophidae:
Hopmoptera). Ind. J. Ent., 57(1): 22-25.

Singla, M.L., Z.S. Dhaliwal, M.S. Duhra and P.K.
Chhuneja. 1997. Effect of band application

of endosulfan on population of sugarcane

June 2023 | Volume 39 | Issue 2 | Page 508

o -0
Qols Links
“*@Researchers


http://www.psmacentre.com
https://doi.org/10.1017/S0007485300004958
http://www.fao.org/ docrep/003/s8850e/S8850E24.htm
http://www.fao.org/ docrep/003/s8850e/S8850E24.htm
https://doi.org/10.1007/BF02956876
https://doi.org/10.5958/0974-4576.2019.00081.1
https://doi.org/10.5958/0974-4576.2019.00081.1
https://doi.org/10.1007/BF02943620
https://doi.org/10.1007/BF02943620

OPEN aACCESS

Sarhad Journal of Agriculture

leathopper, Pyrilla perpusilla (Walker). J. Ins.
Sci., 10(2): 200-201.

Tripathi, G.M.,and R.R. Katiyar. 1998. Evaluation
of some insecticides against sugarcane leaf
hopper, Pyrilla perpusilla and its ecto-parasitoid.
Epiricania melanoleuca. Ind. J. Entomol., 60(4):
391-395.

Tripathi, G.M., 2004. Relative safety indices of
certain insecticides to Epiricania melanoleuca.
Fletcher for management of Pyrilla perpusilla
Walker. Ind. J. Entomol., 66(3): 202-205.

Ullah, M., and M. Khalid. 2007. Population
dynamics of sugarcane plant hopper, Pyrilla
perpusilla. Walker (Lophopidae: Homoptera)
and its natural enemies at District Mandi Baha-
ud-din (Punjab). Pak. J. Zool., 39(3): 153-157.

Van Der Harvae, DJ. 1979. Plant Breeding
Perspectives. Wageningen: The Netherland:
Centre for Agricultural Publishing and
Documentation; pp.435.

Varma, A., 1986. 'The Pyrilla, Pyrilla perpusilla
Walker. In: (eds. H. David, S. Easwaramoorthy
and R. Jayanthi) Sugarcane entomology in
India, India, Sugarcane Breeding Institute,
Coimbatore. pp. 277-295.

Wu, Z., H. Song, Y. Zhang and Z. Wang. 2016.
Dynamic  microwave-assisted  extraction
combined  with micro
extraction for determination of pesticides in
vegetables. Food Chem., 192: 596-602. https://
doi.org/10.1016/j.foodchem.2015.07.055

Yadav, R.P.,, 1983. Bionomics, effectiveness and
basic requirements for mass multiplication of
common egg parasitoids of Pyrilla perpusilla
Walker. PhD thesis, Haryana Agricultural
University, Haryana, India, pp. 198.

Zubair, M., S. Ahmad, A. Rasool and M.A. Faroogq.
2006. Sugar crop research programme report,

PARC, Islamabad, Pakistan, pp. 12.

continuous-flow

June 2023 | Volume 39 | Issue 2 | Page 509

o9 .
Sols Links
GResearchers


https://doi.org/10.1016/j.foodchem.2015.07.055
https://doi.org/10.1016/j.foodchem.2015.07.055

