Journal of Entomology and Zoology Studies 2017; 5(3): 430-433

DD

-

Journal of Entomology and Zoalogy Studies

and

Zoology Stucias

Available online at www.entomoljournal.com

E-ISSN: 2320-7078
P-ISSN: 2349-6800

JEZS 2017; 5(3): 430-433
© 2017 JEZS

Received: 03-03-2017
Accepted: 04-04-2017

T Tamilnayagan

Ph.D Scholar, Department of
Agricultural Entomology, Tamil
Nadu Agricultural University,
Coimbatore- 641 003, Tamil
Nadu, India

M Suganthy

Assistant Professor, Department
of Agricultural Entomology,
Tamil Nadu Agricultural
University, Coimbatore- 641 003,
Tamil Nadu, India

N Ganapathy

Professor, Department of
Agricultural Entomology,

Tamil Nadu Agricultural
University, Coimbatore- 641 003,
Tamil Nadu, India

P Renukadevi

Assistant Professor, Department
of Plant Pathology, Tamil Nadu
Agricultural University,
Coimbatore- 641 003, Tamil
Nadu, India

VG Malathi

Professor, Department of
Plant Pathology, Tamil Nadu
Agricultural University,
Coimbatore- 641 003, Tamil
Nadu, India

Correspondence

T Tamilnayagan

Ph.D scholar, Department of
Agricultural Entomology,

Tamil Nadu Agricultural
University, Coimbatore- 641 003,
Tamil Nadu, India

Seasonal abundance of sucking pests of ash gourd
(Benincasa Hispida) (Thunb.) Cogn.) in Tamil Nadu

T Tamilnayagan, M Suganthy, N Ganapathy, P Renukadevi and VG
Malathi

Abstract

Field experiment on seasonal abundance of insect pests of ash gourd was conducted by direct counting in
farmer’s holdings in Tamil Nadu during 2015-2016. Result revealed that that the major sucking pests
were whitefly (Bemisia tabaci), leaf hopper (Amrasca devastans), aphids (Myzus persicae) and thrips
(Scirtothrips dorsalis). The peak population of A. devastans, B. tabaci and M. persicae was recorded in
second and third week of January (3.30 / three leaves / plant, 0.30 / three leaves / plant and 11.20 / three
leaves / plant). Population of S. dorsalis was recorded to be the highest during third week of March (7.50/
three leaves / plant). Correlation analysis between weather parameters and abundance of insect pests of
ash gourd revealed that temperature, morning relative humidity and sunshine hours played a major role
with significant positive influence on the population build up of sucking pests viz., whiteflies,
leathoppers, aphids and thrips. All the abiotic parameters were significant at 5% and 1% level.
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1. Introduction

Ash gourd Benincasa hispida (Thunb.) Cogn. belongs to the family Cucurbitaceae is one of
the vegetable crops of the world, widely cultivated throughout humid tropical and sub tropical
climates and used as a food source in India and China. It is also known as white gourd, winter
melon, white pumpkin and wax gourd. Ash gourd is actually a fruit, but it is referred to as a
vegetable because it is cooked and eaten as a vegetable. It is an excellent source of vitamin B1
(thiamine), a good source of vitamin B3 (niacin) and vitamin C and also rich in many minerals
like calcium. Its high potassium content makes this a good vegetable for maintaining healthy
blood pressure. In India, ash gourd occupies an area of about 2,497 hectares with the
production of 15,326 tonnes and productivity of 6.13 tonnes per hectare (Anon, 2006) 2. In
Tamil Nadu, it is cultivated in an area of 204 hectares with the production and productivity of
3,876 tonnes and 19 tonnes /ha, respectively (Anon, 2012) [31. Seasonal variation in abundance
of tropical insects is a common phenomenon (Wolda, 1988; Pinheiro et al., 2002) ['7- 151, Insect
abundance can change over time for a variety of reasons, including macroclimatic and
microclimatic changes and variation in the availability of food resources (Wolda, 1988) 7],
The effect of climate change contributing to extreme weather events like amount of rainfall,
proliferation of pests, crop diseases and high temperature effects (NEST, 2004) 2 Insects are
able to function faster and more efficiently at higher temperatures. They can feed, develop,
reproduce and disperse when the climate is warm, though they may live for a shorter time
(Drake, 1994) Bl. Information on weather parameters of standard weeks is important to analyse
population dynamics of insect pests and natural enemies. Among the pests and disease
complex, damage due to sucking pests viz., whiteflies, aphids, thrips, leaf hopper in Tamil
Nadu. Yield loss incurred due to pest problem results in the reduced income, poverty, food
insecurity and loss of biodiversity. To develop a Integrated Pest Management (IPM) module
against these noxious pests there is a need to conduct monitoring studies, keeping this
background the present investigation on monitoring of seasonal abundance of insect pests of
ash gourd was undertaken.

2. Materials and Methods

2.1 Study period and area

A field experiment was conducted in the farmer’s holdings at Kalathupudhur, Pollachi and
Coimbatore District in the Rabi season of ash gourd crop during December 2015- March 2016.
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The area is located on latitude 10°39°26.11” N and longitude
77°00°38.41” E 293m above sea level. The design was
randomized complete block, replicated seven times and area
of one hectare.

2.2 Observations recorded

In the field experiment weekly observations were made on ten
randomly selected plants. Sucking pests such as whitefly
(Bemisia tabaci (Gennadius), leaf hopper (Amrasca devastans
(Distant), aphids (Myzus persicae (Sulzer) and thrips
(Scirtothrips dorsalis (Hood.) were recorded on three leaves
per plant one each at top, middle and bottom of the plant.
Weekly counts on pest population were correlated with
weekly weather parameters Viz., maximum temperature
(Tmax), minimum temperature (Tmin), relative humidity (RH),
rainfall and solar radiation obtained from the automatic
weather station installed at Tamil Nadu Agricultural
University, Coimbatore

2.3 Statistical analysis

The data obtained from the field experiments on seasonal
incidence of ash gourd were analyzed using AGRES ver.
(7.01), Pascal International Solutions. The data in numbers
were subjected to square root transformation and the data in
percentage were subjected to arcsine transformation before
analysis and mean values were separated by LSD (Gomez and
Gomez, 1984) (6],

3. Results and Discussion

Results from monitoring studies of seasonal abundance of
sucking pests by direct counting revealed that the major
sucking pests were whitefly (Bemisia tabaci), leaf hopper
(Amrasca devastans), aphids (Myzus persicae) and thrips
(Scirtothrips dorsalis) found to be infesting ash gourd.

Results of monitoring of seasonal abundance of insect pests of
ash gourd revealed that the highest number of B. tabaci was
recorded during third standard week (3.30 / 3 leaves / plant),
while it was recorded to be the lowest during seventh standard
week (1.00) (Tablel). The results are in line with the findings
of Dahatonde et al. (2014) ™ who observed the highest
number of whiteflies during January, while, Janu (2006) [
recorded maximum population during December and January.
As per the report of Muniyappa et al. (2003) ['!], the incidence
of pumpkin yellow vein mosaic disease in cucurbits and the
associated yield loss were maximum during February to May,
when the vector population was at its peak.

Regarding leafhoppers, the highest number of A. devastans
was recorded during second standard week (0.30 / 3 leaves /
plant) and it was found to be nil during sixth standard week
(Tablel). Similar results were obtained by Dahatonde et al.
(2014) ™1, who reported that there was a progressive increase
in leafhopper population in December. According to Anitha
(2007) [ peak incidence of leathoppers was noticed during
first week of January, 2006 (18.4 /3 leaves) and observed a
gradual decline in population of leathoppers.

The highest number of M. persicae was recorded during third
standard week (11.20 / 3 leaves / plant) and was found to be
the lowest during eighth standard week (1.00) (Tablel). As
per the report of Patel and Rote (1995) [3], the population of
aphids decreased during December and increased gradually
during the month of January. Anitha (2007) ['! also observed
the peak incidence of aphids (24.9 aphids/ 3 leaves) during
first week of January and the population of aphids declined
gradually thereafter. In the present study, the population of S.
dorsalis was recorded to be the highest during eleventh
standard week (7.50 / three leaves / plant) and was found to
be nil during fifty second standard week (Tablel).

Table 1: Seasonal abundance of sucking pests of ash gourd during 2015-2016

Number of insects / 3 leaves / plant*

Year/ Month SMwW Bemisia tabaci | Amrasca devastans | Myzus persicae | Scirtothrips dorsalis
SMW 52 0.70 0.20 3.10 0.00
December (2015) =qyw753 230 0.20 7.00 0.90
SMW 01 3.00 0.20 7.80 2.10
SMW 02 1.40 0.30 9.00 0.80
January (2016) - oy rw03 330 0.30 11.20 2.00
SMW 04 1.60 0.30 6.40 380
SMW 05 0.60 0.30 4.80 720
SMW 06 1.10 0.00 3.60 4.40
February (2016) =gy w07 0.00 0.00 2.00 5.90
SMW 08 1.20 0.00 0.00 7.00
SMW 09 1.10 0.00 0.00 7.50
SMWI10 0.70 0.00 0.00 580
March (2016) =gy 1.00 0.00 0.00 7.50
SMWI12 0.70 0.00 0.00 580

* Mean of observations taken on 10 plants; SMW - Standard Metrological Week

3.1 Correlation between weather

abundance of sucking pests of ash gourd
Results on the correlation analysis between weather
parameters and abundance of B. tabaci revealed that
maximum temperature (Tmax) Was positively correlated with
the population of whiteflies with the r value of 0.708 and was
found to be statistically significant at 5 per cent level.
Minimum temperature (Tmin) Wwas found to be negatively
correlated with the population of whiteflies with the r value of
-0.158. Sunshine hours was positively correlated with the r
value of 0.646, while, evening relative humidity and rainfall
were negatively correlated with the r value of -0.528 and -
0.197, respectively (Table 2). The result is similar to those

parameters and

reported by Mathur et al. (2012) Pl Showed negative
correlation with minimum temperature. Regarding A.
devastans, maximum temperature (Tmax) Was positively
correlated with leafthopper population with the r value of
0.633 and was found to be statistically significant at 1 per cent
level, whereas, minimum temperature (Tmin) Was found to be
negatively correlated, with the r value of -0.455. Morning
relative humidity and sunshine hours were positively
correlated with the abundance of leathoppers with the r value
of 0.546 and 0.589, respectively, while, evening relative
humidity and rainfall were negatively correlated with the r
value of -0.324 and -0.66, respectively (Table 2).Correlation
between weather parameters and population of M. persicae
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revealed that maximum temperature (Tmax) Was positively
correlated with the population of aphids with the r value of
0.641 and was found to be statistically significant at 1 per cent
level. Sunshine was positively correlated with the population
of aphids with the r value of 0.723 and was found to be
statistically significant at 5 per cent level. Evening relative
humidity and rainfall were negatively correlated with the r
value of -0.476 and -0.168, respectively (Table 2).Maximum
temperature (Tmax) and morning relative humidity were
positively correlated with the population of S. dorsalis with
the r value of 0.781 and 0.725 and were found to be
statistically significant at 5 per cent level. Evening relative
humidity and rainfall were negatively correlated with thrips
population with the r value of -0.618and -0.431, respectively
(Table 2). Patel et al., (2009) !4 reported that significant

positive relationship existed with maximum temperature,
whereas significant negative correlation was found evening
relative humidity and rainfall. The above results on
correlation analysis between weather parameters and
abundance of insect pests of ash gourd revealed that
temperature, morning relative humidity and sunshine hours
played a major role with significant positive influence on the
population build up of sucking pests Vviz., whiteflies,
leathoppers, aphids and thrips This might be due to high
reproductive potential of sucking pests at high temperature,
relative humidity and sunshine hours (Table 2). These results
are in agreement with the findings of Mahato et al. (2008) ¥
and Meena et al. (2009) ') who reported that maximum
temperature was positively correlated with the population
dynamics of sucking pests.

Table 2: Correlation analysis between weather parameters on seasonal abundance of sucking pests of ash gourd during 2015-2016

Variables Bemisia tabaci Amrasca devastans Myzus persicae Scirtothrips dorsalis
Minimum temperature (Tmin) (°C) -0.158 -0.455 -0.274 -0.330
Morning Relative humidity (%) 0.261 0.546* 0.462 0.725%*
Evening Relative humidity (%) -0.528 -0.324 -0.476 -0.618*
Sun shine (hours) 0.646* 0.589* 0.723** 0.326
Rainfall (mm) -0.197 -0.066 -0.168 -0.431

* Correlation coefficient significant at 1% level
**Correlation coefficient significant at 5% level

3.2 Multiple linear regression analysis between weather
parameters and abundance of sucking pests of ash gourd

Results of multiple linear regression analysis between weather
parameters and abundance of B. tabaci population revealed
that the maximum temperature had significant contribution
towards the population of whiteflies with the R? value of
0.819. When the maximum temperature increased by 1 °C,
mean number of whiteflies increased by 0.792 per three
leaves per plant (Table 3). Maximum temperature, morning
relative humidity and sunshine hours had significant
contribution towards the population build up of leathoppers
with the R? value of 0.825. When the maximum temperature
increased by 1 °C, mean number of A. devastans increased by
0.519 per three leaves per plant. When the morning relative
humidity increased by 1 per cent, the leathopper population
increased by 0.416 per three leaves per plant. When the
sunshine increased by 1 hour the leafhopper population
increased by 0.381 per three leaves per plant (Table 3).
Maximum temperature and sunshine hours had significant

contribution towards the population of aphids with R? value of
0.817. When the maximum temperature increased by 1°C,
mean number of M. persicae increased by 1.293 per three
leaves. When the sunshine increased by 1 hour the population
of aphids increased by 2.414 per three leaves per plant (Table
3). Maximum temperature and morning relative humidity had
significant contribution towards the population of thrips with
the R? value of 0.731. When the maximum temperature
increased by 1 °C, mean number of S. dorsalis increased by
0.652 per three leaves per plant. When the morning relative
humidity increased by 1 per cent, the thrips population
increased by 0.427 per three leaves per plant (Table 3).

According to Suresh and Chandrakavitha (2007) U], for every
unit increase in maximum temperature, evening relative
humidity and rainfall, there observed significant reduction in
the population of mealybugs by 8.9, 0.49, 0.96 units,
respectively, whereas, for every unit increase in sunshine
hours, the mealybug population increased by 4.6 units.

Table 3: Multiple linear regression analysis for the prediction of seasonal abundance of sucking pests of ash gourd during 2015-2016

Variables Bemisia tabaci (Y1) | Amrasca devastans (Y2) | Myzus persicae (Ys) | Scirtothrips dorsalis (Ya4)

Maximum temperature (Tmax) (°C) (X1) 0.792%* 0.519% 1.293** 0.652%*
Minimum temperature (Tmin) (°C) (X2) -0.022 -0.024 -0.280 -0.183
Morning Relative humidity (%) (X3) 0.136 0.416* 0.216 0.427*
Evening Relative humidity (%) (X4) -0.054 -0.006 -0.277 -0.130
Sun shine (hours) (Xs) 0.358* 0.380* 2.414** 0.098
Rainfall (mm) (Xe) -0.581 -0.062 -0.262 -1.625
R? 0.819 0.825 0.817 0.731

Regression equations

Y1 =43.29 +0.792X:**-0.022X> + 0.136X3 - 0.054X4 + 0.358X5*-0.581X6

Y2=10.750 + 0.519X:1**-0.024X> + 0.416X3 — 0.006X4 + 0.380X5*-0.
Y3=63.02 +1.293X:** - 0.280X2 + 0.216X3 -0.277X4 +2.414Xs** -

062X6
0.262X6

Y4=-10.822 + 0.652X1** - 0.183X> + 0.427X3** - 0.130X4 + 0.098X5-1.625Xs

**Regression coefficient significant at 5% level
*Regression coefficient significant at 1% level

4. Acknowledgement
The authors are grateful to Dean, School of Post Graduate
Study (SPGS), Director, Professor and Head, Department of

Entomology, Department of Plant Pathology and Central for
Plant Protection Studies and Tamil Nadu Agricultural
University for giving assistance during my research period.

~432~



Journal of Entomology and Zoology Studies

5. References

1.

10.

11.

12.

13.

14.

15.

16.

Anitha KR. Seasonal incidence and management of
sucking pests of okra. M.Sc. (Agri) Thesis, University of
Agricultural Sciences, Dharwad, 2007.

Anon. Area and production of vegetables in India.
Ministry of Agriculture, Govt. of India, 2006.
http://nhb.gov.in/area-
pro/Indian%20Horticulture%202006.pdf

Anon. All India area, production and yield of total
vegetables. Ministry of Agriculture, Govt. of India. 2012.
http://nhb.gov.in/area-
pro/Indian%20Horticulture%202013.pdf

Dahatonde JA, Pandya HV, Raut SB Patel SD. Seasonal
abundance of jassid and whitefly on brinjal (Solanum
melongena L.) in relation to major abiotic factors.
International Journal of Plant Protection. 2014; 7(1):257-
259..

Drake VA. The influence of weather and climate on
agriculturally  important insects: An  Australia
perspective. Australian Journal of Agriculture Research.
1994; 45:487-509.

Gomez RA, Gomez AA. Statistical Procedures for
Agricultural Research. Wiley International Science
Publication, John Wiley and Sons, New Delhi, 1984, 680.
Janu BL. Betel vine- A Traditional Cash Crop of Rural
India, Agro. Tech. Publishing Academy, Udaipur: 2006,
159-163.

Mabhato S, Kundu SS, Somchoudhury AK, Sarkar PK.
Damage of two spotted spider mite, Tetranychus urticae
Koch (Acari: Tetranychidae) in marigold and their
management with bio-rationals: West Bengal perspective.
J Ent. Res. 2008; 32 (1):31-34.

Mathur A, Singh NP, Meena M, Singh S. Seasonal
incidence and effect of abiotic factors on population
dynamics of major insect pests on brinjal crops. Journal
of Environmental Research and Development. 2012;
7(1A):431-435

Meena NK, Kanwat PM, Sharma JK. Seasonal incidence
of leathopper and whitefly on okra, Abelmoschus
esculentus (L.) Monech. Disease Reporter. 2009; 62:259-
262.

Muniyappa V, Maruthi MN, Babitha CR, Colvin J,
Briddon RW, Rangaswamy KT. Characterisation of
Pumpkin yellow vein mosaic virus from India. Annals of
Applied Biology. 2003; 142:323-331.

Nigerian Environmental Study/Action Team (NEST).
2004. Executive summary of five sector surveys on
Nigeria’s vulnerability and adaptation to climate change,
Nigeria.

Patel BH, Koshiya DJ, Korat DM. Population dynamics
of chilli thrips, Scirtothrips dorsalis Hood in relation to
weather parameters Karnataka Journal of Agricultural
Science. 2009; 22(1):108-110.

Patel IS, Rote NB. Seasonal incidence of sucking pest
complex of cotton under rainfed condition of southern
Gujarat. Gujarat Agricultural University Research
Journal. 1995; 21(1):127-129.

Pinheiro MHO, Monteiro R, Cesar O. Levantamento
fitossociologico da floresta estacional semidecidualdo
Jardim Botanico Municipal de Bauru, Sdo Paulo. Natura.
2002; 27:145-164.

Suresh S, Chakaravitha P. Seasonal incidence of
economically important pests of Tamil Nadu. In:
Proceedings of the XI International Symposium on Scale
Insects, Lisbon, Portugal, 2007, 285-291.

~ 433~

17. Wolda H. Insect seasonality. Annual Review of Ecology
and systematics. 1988; 19:1-18.



