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Abstract - Aphid is a very important pest attacking tomato crop.. Low level of population (0.19 to 0.50/leaf) was counted on 
last week of July to 2nd week of August, 52 to 5, and 18 to 22 SMW when average temperature, relative humidity and weekly 
rainfall ranged from 15.710C-28.860C, 70.42%-92.93% and 0.00mm-240.20mm respectively. Persistent high population 
(0.62-2.69/leaf) was maintained on 41 to 51 and 6 to 17 SMW when average temperature, relative humidity and weekly 
rainfall ranged from 18.330C-27.830C, 47.85%-92.39% and 0.00mm-63.40mm respectively. The weather parameter such as 
temperature (maximum, minimum and average) had a non-significant positive influence on aphid population while non-
significant negative influence found with weekly total rainfall. Average relative humidity express significant positive effect 
on population development. Acetamiprid was found highly efficacious against aphid and found to suppress 85.11% aphids 
closely followed by neem + Spilanthes (73.29%). Other treatment viz., Polygonum plant extracts, Spilanthes, tobacco 
extracts, neem pesticides and garlic extracts were found to be moderately effective against aphids providing 63.49%, 
60.66%, 60.54%, 59.83%, and 53.83% suppression respectively. botanical insecticide are biopesticides having less or no 
hazardous effects on human health and the environment, and therefore, they can be incorporated in IPM programmes and 
organic farming. 
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I. INTRODUCTION 
 
Tomato (Lycopersicon esculentum Lin.) a member of 
the Solanaceae family, is one of the most widely 
grown vegetable crop. Tomato outranks all other 
vegetables in terms of total contribution of vitamins 
and minerals to the diet, mainly because of the large 
volume consumed both in fresh and processed forms 
[1]. In terms of monetary value, the Indian agriculture 
currently suffers an annual loss of about Rs 8, 63,884 
million due to insect pests. [2].  Despite the annual 
investment of US $35,000 for the application of there 
million metric tonnes of pesticides, plus the use of 
various biological and other non-chemical controls 
worldwide, global crop losses remain a matter of 
concern [3]. In spite of a variety of control measures 
applied against pests, crop losses have consistently 
shown an increasing trend. [4]. 
There are several aphid species all belonging to the 
insect family Aphididae, that are capable for 
attacking any types of vegetable [5]. Feeding of 
Aphids are among the most serious agricultural insect 
pests which causes major economic losses to crops, 
both directly through cell destruction from their 
feeding and indirectly by transmitting plant diseases 
such as viruses. Aphids tend to spread rapidly from 
field to field transmitting a number of viral diseases 
[6]. Virus diseases are difficult to control because of 
complex interrelationships among virus, host, vector, 
virus source, and environment. Tomato yellow leaf 
curl virus (TYLCV) [7], Potato virus Y (PVY) [8], 
Cucumber Mosaic Virus (CMV) [9], Tobacco etch 
virus (TEV) is introduced to cultivated tomatoes by 

aphids. Number of aphid species is capable of 
transmitting the virus disease in tomato plant. All the 
virus infected plants show similar symptom. Severe 
symptoms of virus include dark brown, dead areas in 
the blade of nearly mature leaflets. Leaves formed 
after the onset of virus exhibit mild wrinkling, slight 
distortion, and mild mottling, downward rolling with 
curved petioles, purplish streaking stem. Total crop 
failures have been reported sometimes when virus 
was detected early in the season and high aphid 
populations were present.   
Pesticides are regularly used to control aphids. The 
misuse and overuse of pesticides has lead to problems 
of pesticide resistance, resurgence and contamination 
of different components of the environment [10]. In 
order to support sustainable vegetable production, it 
is important to develop alternative methods of pest 
control. Botanicals, being practically non-toxic to 
man and warm blooded animals and relatively 
harmless to beneficial insects, are very suitable for 
biological and integrated pest control programs. 
Hence, the present study was taken to determine the 
population dynamics of pestiferous aphids during 
susceptible stage and to evolve a technically feasible, 
environmentally sound and economically viable safe 
pest management strategy of tomato crops.  
 
II. MATERIALS AND METHOD 
 
Studies were conducted in the instructional farm of 
Uttar Banga Krishi Viswavidyalaya at Pundibari, 
Coochbehar, West Bengal, India for two consecutive 
years rabi and post rabi season (2011-13). The 
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experimental area is situated in the sub-Himalayan 
region of north-east India. This terai zone is situated 
between 25057’ and 270 N latitude and 88025’ and 
89054’ E longitude. To study the population 
fluctuation and seasonal incidence of aphids and also 
the influence of prevailing weather conditions on the 
population dynamics, Pusa Ruby variety was taken to 
raise in two different season during  rabi and post 
rabi season. The crops (Pusa Ruby) were planted in 
under usual fertilizer doses of 120:60:60 NPK kg per 
ha and agronomic practices. The experiment was 
conducted in Randomized Block Design with three 
replication.   
The data for seasonal incidence on tomato plant were 
recorded at seven days interval. Three plants were 
randomly selected and tagged from each replicated 
plot for each observation. The number of aphids were 
counted per leaf basis. The seasonal incidence of pest 
and important weather parameter viz., temperature, 
relative humidity and rainfall were correlated  to find 
out the influence of abiotic parameters on fluctuation 
of pest population. Eight treatment were taken viz., 
T1 tobacco extract 7.5%(75ml/L),  T2 garlic extract 
5%(50ml/L), T3 polygonum extract 5%(50ml/L), T4 
spilanthes 5%(50ml/L), T5 neem pesticide (2.5ml/L), 
T6 neem+spilanthes (1.5ml+40ml/L), T7 acetamiprid 
(1g/3L), T8 untreated control to find the bioefficacy 
of different treatments against the aphid population . 
The botanicals were extracted in methanol by 
filtering through whatmann 42 filter paper, except 
tobacco in which water was used for extraction. 
Observations of pests to find out the efficacy of 
botanicals extract were recorded at 3, 7 and 11 days 
after each spraying. Three plants were randomly 
selected from each replicated plot and aphids were 
count number per leaf basis for carrying out this 
experiment.  
The data thus obtained were computed on the 
percentage of insect population suppressed and 
analyzed statistically. For the purpose of studies on 
comparative efficacy, percentage of incidence was 
converted into percentage protection (Efficacy) by 
adopting the following formula [11]. 

 

Where, Pt = Corrected mortality, Po = Observed 
mortality and Pc = Control mortality.  
Data were analyzed by using INDO-STAT- software 
for analysis of variance following randomized block 
design (RBD)  treatment means were separated by 
applying CD Test (critical difference) at 5 % level of 
significance.  
 
III. RESULT AND DISSCUSSION 
 
The pooled data on aphid incidence (Fig. 1) for the 
two years (2011-12 and 2012-13), showed that the 
population of aphids was found throughout the 
seasons. The low level of population (0.19 to 
0.50/leaf) was counted on 38th to 40th standard week 
of September to October, 52nd to 5th standard week of 
December to January and 18th to 22nd week that is 1st 
week May to 4th week of June when average 
temperature, relative humidity and weekly rainfall 
ranged from 15.710C-28.860C, 70.42%-92.93% and 
0.00mm-240.20mm respectively.  Persistent high 
population (0.62-2.69/leaf) was maintained on 41st 
standard week to 51st standard week that is during 2nd 
week of October to 3rd week of December and 6th to 
17th week that is during 2nd week February to 4th week 
of April when average temperature, relative humidity 
and weekly rainfall ranged from 18.330C-27.830C, 
47.85%-92.39% and 0.00mm-63.40mm respectively. 
Correlation studies (Table-1) between aphid 
population and environmental parameters revealed 
that the population had a non-significant positive 
correlation with temperature   (maximum, minimum 
and average); while non-significant negative 
correlation with rainfall (weekly total). On the other 
hand significant positive correlation was found 
between aphid population and relative humidity 
(average), temperature (difference) while significant 
negative correlation was found between aphid 
population and relative humidity (maximum and 
minimum). This indicates that activity of aphid 
population increases with the rise of temperature and 
average relative humidity. The pest causes more 
damage under warm humid condition. In case of 
heavy rainfall the pest population decreases.  

 
 

Table-1: Correlation co-efficient between aphids and environmental parameters 

Environmental parameter Correlation co-
efficient (r) 

Co-efficient of 
determination 

(R2) 
Regression equation 

Temperature 0C 

Maximum 0.170 -0.0291 Y=1.0072X+28.592 
Minimum 0.104 0.011 Y= -0.923X+17.084 
Difference 0.414* 0.165 Y=1.923X+11.457 
Average 0.003 1E-05 Y=0.273X+22.831 

Relative Humidity 
(%) 

Maximum -0.635** 0.403 Y= -9.825X+88.783 
Minimum 

 -0.791** 0.626 Y= -17.406X+82.734 

Average 
 0.757** 0.754 Y= -13.615X+85.75 
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Different treatments and their persistence at different 
days after application varied significantly in their 
suppression of aphid populations (Table-2 and Table-
3). Among the seven pesticides evaluated (Table-3) 
under the present investigation acetamiprid was found 
most effective against aphids providing 85.11% 
suppression, closely followed by neem+Spilanthes  
providing 73.29 % suppression. From over all 
observation it was revealed that extracts of 
Polygonum plant, neem pesticides, Spilanthes 
extracts, and tobacco extracts gave moderate results, 
recording about 63.49%, 60.66%, 60.54% and 
59.83% aphid mortality respectively. Least 
effectiveness against aphids was recorded from garlic 
extracts providing 53.86% suppression. 
 
Three days after spraying, acetamiprid was found 
most effectively against aphids providing 86.57%, 
suppression, closely followed by neem+Spilanthes 
and neem pesticides providing 77.58% and 71.63 
respectively. Suppression among the botanical 
extracts, Polygonum plant extracts, Spilanthes 
extracts, tobacco leaf extracts and garlic extracts were 
found to be moderately effective against aphids 
providing 67.63%, 64.26%, 61.60%, and 61.21% 
suppression respectively. Among the bio-pesticides 
combination of neem and Spilanthes gave higher 
control (77.58%) very closely followed by neem 
(71.63%). There is no significant difference among 
these two treatments, 
 

Similarly after seven days after spraying, again 
acetamiprid was found to be superior insecticide 
(86.66% suppression) closely followed by 
neem+Spilanthes (72.84% suppression). Other 
treatment namely tobacco extracts and neem 
pesticides, Polygonum extracts, Spilanthes extracts 
and garlic extracts were found to be moderately 
effective against aphids providing 62.97%, 62.40%, 
61.55%, 61.33%, and 53.70% suppression 
respectively. Neem and Spilanthes individually did 
not give very high control but in combination of them 
gave higher control which is significantly different 
from all other treatments of bio-pesticides. 
After eleven days of spraying, acetamiprid become 
most effective (82.09% suppression) against aphids, 
closely followed by neem+Spilanthes (69.45% 
suppression). Among other trearment, viz., 
Polygonum plant extracts, Spilanthes, tobacco 
extracts, neem pesticides and garlic extracts were 
found to be moderately effective against aphids 
providing 61.28%, 56.03%, 54.93%, 47.95%, and 
46.68% suppression respectively. 
 
From the overall observations it was revealed that 
acetamiprid was found to be most potent against 
aphids providing 85.11% closely followed by 
neem+Spilanthes (73.29%). Other treatment 
Polygonum extract, Spilanthes extract, tobacco 
extracts, neem pesticides and garlic extracts were 
found to be moderately effective against aphids 
providing 63.49%, 60.66%, 60.54%, 59.83%, and 
53.83% suppression respectively.

Table 3: Overall efficacy of plants extracts against aphids (Aphids gossypii Glov.) on tomato plants. 
(Grand Mean of 2011-12 and 2012-13). 

Treatments Spray conc. 

%  Suppression of aphid population on different days after treatment 
(DAT) 

Season-I and Season-II (Grand mean of 2011-12 and 2012-13) 
Pre 

treatment 
cont 

Days After treatment 

3 7 11 Mean 

T1 (Tobacco 
extract) 7.5%(75ml/L) 8.26 61.60 

(51.75) 
62.97 

(52.59) 
54.93 

(47.78) 
59.83 

(50.71) 
T2 (Garlic 
extract) 5%(50ml/L) 7.98 61.21 

(51.76) 
53.70 

(47.73) 
46.68 

(43.09) 
53.86 

(47.53) 
T3 (Polygonum 

extract) 5%(50m/L) 7.67 67.63 
(55.31) 

61.55 
(51.79) 

61.28 
(51.69) 

63.49 
(52.93) 

T4(Spilanthes 
extract) 5%(50ml/L) 8.05 64.26 

53.31) 
61.33 
(51.59 

56.03 
(48.49) 

60.54 
(48.49) 

T5(Neem 
pesticides) 2.5ml/L 7.94 71.63 

(59.17) 
62.40 

(52.33) 
47.95 

(43.69) 
60.66 

(51.73) 
T6(Neem + 
Spilanthes) 

(1.5ml+ 
40ml)/L 7.95 77.58 

(61.78) 
72.84 

(58.78) 
69.45 

(56.62) 
73.29 

(59.06) 

T7(Acetamiprid) 1g/3L 8.18 86.57 
(69.31) 

86.66 
(68.26) 

82.09 
(65.44) 

85.11 
(67.67) 

T8(Untreated 
control) - 8.01 0.00 

(4.05) 
0.00 

(4.05) 
0.00 

(4.05) 
0.00 

(4.05) 
SE(m)± 
CD (5%) 

- 
- 

- 
NS 

1.58 
(4.88) 

1.57 
(4.77) 

1.80 
(5.42) 

1.65 
(5.02) 

Figure in the parenthesis are angular transformed values, DAT = Days after treatment, NS = Not significant 
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CONCLUSION 
 
Acetamiprid is a highly toxic synthetic insecticide, so 
it may not be safe in comparison with the other 
botanicals were used.  There may be a possibility to 
contaminate tomato fruits with the toxic chemical, as 
fruits are eaten by human beings. Plant extracts are of 
biological origin having low or no hazardous effect 
on health and environment and so can be incorporated 
in IPM programmed against aphids on tomato plants. 
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