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ABSTRACT

Tomato (Lycopersicon escolentum L.) belonging to Solanaceae is the most widely and
popular vegetable crop grown all over the world. Field experiment was carried out at
National Tea and High Value Crops Research Institute (NTHRI) Shinkiari District
Mansehra Pakistan in summer 2017. Tomato seedlings were transplanted in the field in
Randomized Complete Block Design (RCBD) with three replications. Five treatments
were selected via Neem extract, Tobacco extract, Garlic extract, Steward 150 EC and
Control. Neem extract was found best having lowest fruit borer (0.73), thrips (1.78) and
white fly (1.92) population, tobacco extract was found effective against aphids (2.01)
while steward effectively reduced cutworms population (2.71). The chemical poison
steward was found fruitful having maximum average fruit weight (75.46), less fruit
damage (11.64) and highest yield (21.85). The quality analysis indicates that minimum
number of weight loss (11.16) was observed in tobacco. It was concluded from the abive
findings that natural insecticides are effective, safe easy to handle and environment
friendly. Natural insecticides should be used instead of synthetic chemical.
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INTRODUCTION

Tomato (Lycopersicon escolentum L.) belonging to solanaceae is the most widely
and popular vegetable crop grown all over the world. It is consumed on daily basis either
in fresh form as a salad and cooking vegetables or in processed form like ketchup sauces,
drinks, salads and main ingredient of many other dishes (Horna et al., 2006). Tomato has
high nutritional value and plays an important role in the human diet on daily basis. It
contains valuable sources of antioxidants i.e. lycopene and vitamins like vitamin B, C
and A along with other essential amino acids, sugars and dietary fibers that can reduces
the risk of various cardiovascular and cancer diseases (Giovannucci, 1999: Baloch,

1994).

Tomato is cultivated in 170 countries with total production of 164.49 million
tones on an area of 4.672 million hectares (FAO, 2015). China is the leading country
contributing 30 percent of the total production (50.66 million tons) followed by India
United State, Turkey, Egypt, Iran, Italy, Brazil, Spain, and Mexico (FAO, 2015). In
Pakistan it is cultivated on an area of 58.196 thousand hectares with total production of
57.4 thousand tons annually. Sindh is the leading tomato producing province in Pakistan

followed by Khyber Pakhtunkhwa, Punjab and Baluchistan (Anonymous, 2014).

Tomato crop grows in wide range of climates which are susceptible to various
insect pests. Insect pest is one of the major problems in tomato production. About 100 and
200 insects, pest species are renowned which attacks tomato throughout the world Waiganjo
et al. (2006) Major insect pest of tomato are aphids, cut worm, white fly, thrips and fruit

borers (Waiganjo et al., 2006).

Major insect pest that attacks tomato on seedling stage are cut worm, which attack
on seedling stage by cutting the plant just below the soil and feed on plants roots
(Waiganjo et al., 2006). Pests attack on foliage stages are aphid, cut worm, white fly and
thrips, which suck the sap of plant and cause damage to the leaves of plant and cause
damage to plants (Waiganjo et al., 2006). White flies act as a vector of different tomato
viruses such as tomato yellow leaf cruel virus which is third among and widely known virus

which cause economic loss in tomato production (Scholthof et al., 2011).
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The use of different chemical can reduce insects’ pest problem. The use of these
chemical either kill the insects or reduce feeding and proper growth. The effect of these
synthetic chemicals is very fast (Arela et al., 2003). The synthetic insecticides are
pyrethroids, carbamates, organophosphates (Eldridg ef al., 2008). Botanical insecticides are
also on the most effective control against these insect pests some of Botanical insecticides
these are Garlic extract, chilly, hung and tobacco extract, Azadirchtin, obtained from neem
seed is used against different insect pest (Schmutterer ef al 2002). Application of hazardous
pesticides not only results in drastic effect on human health, environment but also destroy

some beneficial insects and also increase resistance of pest (Ortiz et al., 2007).

Tomato is (Lycopersicon escolentum L.) is one of the most important vegetables
used throughout the world. The use of recommended dose and botanical extract can
reduce the toxic chemical in fruits and vegetables Therefore it is important to evaluate
other pest control strategies that are safe, effective and economic and environmentally
friendly with the aim of minimizing the hazardous effects of insecticides residues (Dari

et al., 2016).

Therefore, it is important to evaluate other pest control strategies that are safe,
effective and economic and environmentally friendly with the aim of minimizing the
hazardous effects of insecticides residues. This study will be conducted on effectiveness
of natural and synthetic insecticides treatment against various insect pests of tomato

cultivars growth, yield and quality.

MATERIALS AND METHODS

The experiment was carried out at National Tea and High Value Crops Research
Institute (NTHRI) Shinkiari District Mansehra Pakistan in summer 2017, to study the
comparative efficacy of natural and synthetic chemical against insect pests of tomato
cultivar. Sahil variety was sown. Size of plot for each treatment was 3x1.5m containing
10 plants. Every treatment contained two rows and each row have 5 plants. Plant to plant

and row to row distance w kept 25c¢m and 30cm respectively.

The experiment was designed in RCBD with three replications. Five treatments
via Neem extract (T1), Garlic extract (T2), Tobacco extract (T3), Steward 150EC (T4)

and Control (T5) were used.
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Tomato seedlings were transplanted in the field having 300 plants. On appearance
of major pests such as Aphid (Aphis gossypi), Cut worm (Agrotis ipsilon), White fly
(Bamicia tabicai), Thrips (Thrips tabaci) and fruit borers (Helicoverpa armigera),
insecticides were used for the effective control of insects’ pest papulation, seedling and

fruit damage.

The population of aphid ahead of the spraying insecticides on tomato was
recorded with magnifying glass, while after treatment observations on population of
aphid, cut worm, white fly, thrips, and fruit borer were observed after 24, 48 hours, and

on weekly interval.

Number of fruits per plant, percent damage of fruit, fruit weight and yield per
plant were recorded. Physicochemical attributes like weight loss percentage, Total
soluble solids (Brix), Vitamins-C (mg g-100) were calculated by chemical analysis in the

laboratory.
Titratable acidity (TA) (%)

Titratable acidity (TA) was determined as stated by Hortwitz (1960).

Calculations were made by the formula:

N/10NaOHusedx 0.0064x100
Volumeof sampleused

Titratableacidity (%)=

Ascorbic Acid (Vitamin C mg/100g)

The ascorbic acid or vitamin ¢ in tomato was determined by standard method as

reported in AOAC (1998). Following formula was used:

Ascorbic Acid (mg/100g) = D1 xVx100
DxAxB
D = ml of dye used in titration of aliquot
D = ml of dye used in titration of 1 mL standard ascorbic acid

solution prepared by adding 1 mL of 0.1% ascorbic acid +
1.5 mL of 0.4% oxalic acid

A = ml of juice used
A% = volume of aliquot made by addition of 0.4% oxalic acid

Physiological weight loss (%)
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Fruit weight was recorded gravimetrically using standard digital weight balance
(Ohause EB30, Ohause Corp.) and physiological weight loss (PWL) was calculated the

using following equation.

Weight loss (%) =Initial weight- Final weight x 100

Initial weight
Statistical Analysis

The recorded data was analyzed statistically to record the significance level for
variation through statistical software statistic 8.1 at poo 0.05. The data observed were
subjected to analysis of variance (ANOVA) to observe difference between different

verities and mean were compared for the difference through least significant (LSD) test.

RESULTS
Table 1. Effect of synthetic insecticide and different bio-extracts against mean
number of cutworms, fruit borer, aphids and whiteflies on tomato
cultivar.
Treatments Cutworm | Fruit borer Aphids Thrips Whitefly
Neem extracts 6.01b 0.73b 2.05b 1.78¢c 1.92¢
Tobacco extracts 5.59b 0.84b 2.01b 2.12b 2.10bc
Garlic extracts 5.28b 0.80b 2.11b 1.89¢ 2.25abc
Steward (150EC) 2.71c¢ 0.75b 2.86b 1.80c 2.26ab
Control 1233 a 1.34a 3.39a 2.81a 2.49a
LSD value 2.15 0.24 0.43 0.43 0.32

Table 1 indicated the mean population of cutworms, fruit borers, aphids, thrips
and whitefly after the application of botanicals and synthetic insecticide. The mean data
of cutworm after spray application showed that the maximum population was noted in
control (12.33) followed by neem (6.01) which is statistically similar with tobacco (5.59)
and garlic (5.28) while the lowest pest population was observed in steward (2.71). After
spray application the population of fruit borer was also reduced significantly. The highest
population was recorded in control (1.34) while the lowest borers population was noted
in neem (0.73) which was non-significant with steward (0.75), garlic (0.80) and tobacco

(0.84). Mean aphids data showed that the population was found maximum in untreated
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tobacco (2.01) which were statistically similar. The thrips population was greatly affected
by treatment application. The thrips population was noted maximum in control (2.81)
followed by tobacco (2.12) while the lowest population was observed in neem (1.78),
steward (1.80) and garlic (1.89) which were statistically similar. The population of
whitefly was observed highest in untreated plot (2.49) while the lowest population was

recorded in neem (1.92).

Table 2. Mean data on Number of fruits per plant, average fruit weight, %
fruit damage and yield per hectare
No. fruits/ Average fruit | Fruit damage | Yield/hectare
Treatments
plant weight(g) (%) (Tons)
Neem extracts 63.33abc 72.00bc 10.83a 18.09b
Tobacco 56.66bcd 73.80bc 12.18b 19.02b
Garlic extracts 60abcd 68.13c¢ 13.49b 19.62b
Steward 52.33d 75.46ab 11.64b 21.85ab
Control 54.66¢cd 59.40d 19.22¢ 18.00b
LSD 9.13 6.92 4.17 5.95

Means in columns followed by different letter(s) are significantly different at 5 % level

of probability

Table 2 Showed the effect of botanical extracts and synthetic insecticide on
Number of fruits/plants, Average fruit weight, percent fruit damage and yield /hectare in
tomato. The data regarding Number of fruits/plants shows that highest number of
fruits/plants (63.33 fruits plant™ was recorded in plot treated with neem extract which
was found non-significant with plot treated with garlic extract (60.00 fruits plant™).
While lowest number of fruits per pant was found in Steward (52.33 fruits plant™),
statistically similar with control plot (54.66 fruits plant™') and tobacco treated plot (56.66
fruits plant'). The data regarding average fruit weight indicated the dominance of

steward with average fruit weight of 75.46g followed by tobacco (73.80g) which was
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statistically in line with neem extract (72.00g) while the lowest fruit weight was observed
in control (59.40g). After spray application, the percent fruit damage was recorded
minimum in plot treated with neem (10.83) followed by steward (11.64) while the
maximum fruit damage was recorded in untreated plot (19.22). Among the selected
treatments, steward was found fruitful having maximum yield (21.85 tons) while the
lowest yield was noted in control (18.00 tons) which was in line with neem (18.09 tons),

tobacco (19.02 tons) and garlic (19.62 tons).

Table 3. Mean data regarding physiological weight loss, TSS, TA and vitamin C

Physiolog TSS TSS
A (%) A (%)
ical (Brix) (Brix) Vit-C at Vit-c
Treatments . at after 7 after 7
weight at after 7 harvest
harvest days days
loss (%) | harvest days
Neem extracts 13.20c 2.93de 3.13¢ 0.83ab 0.61ab 29.24a 21.50a
Tobacco 11.16¢ 3.13bed 4.12b 0.70 cd 0.48cd 19.56bc | 11.82bc
Garlic extracts 17.42b 3.26ab 5.08 a 0.66d 0.45d 22.79b 15.05b
Steward 17.86b 3.13bcd 4.16b 0.61de 0.39de | 21.71bc | 13.97bc
Control 29.84a 3.26ab 5.08 a 0.54¢ 0.33e 16.77 ¢ 9.03¢
LSD value 3.12 0.24 0.56 0.09 0.0995 5.24 5.24

Means in columns followed by different letter(s) are significantly different at 5 % level

of probability

Table 3 showed the effect of botanical extracts and synthetic insecticide on
physiological yield loss, TSS (Brix), acidity and vitamin C concentration. Data regarding
physiological weight loss shows that highest physiological yield loss (29.84%) was
recorded in control plots followed by plot treated with Steward (17.86%) which was
statistically similar with Garlic extract (17.42%), while lowest physiological weight loss
was recorded from Tobacco extract (11.16%) which is non-significant with Neem extract
(13.20%). Data regarding TSS at harvest reveals that highest TSS at harvest was recorded
in control plots (3.26 Brix) and Garlic extract (3.26 Brix) followed by Steward (3.13
Brix) and tobacco (3.13 Brix), while lowest TSS at harvest was recorded in neem extract

(2.83 Brix) which is non-significantly lower than Steward and tobacco. Data regarding
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TSS after 7days shows that highest TSS value was noted in untreated plot (5.08 Brix)
and garlic extract (5.08 Brix) followed by Steward (4.16 Brix), statistically in line with
tobacco extract (4.12 Brix). The lowest TSS after 7 days was recorded from neem extract
(3.13Brix). The acidity at harvest shows highest acidity value (0.83%) was recorded in
neem extract followed by tobacco (0.70%) which was statistically similar with garlic
(0.66%) and steward (0.61%). The lowest acidity at harvest was observed in control
(0.54%) which was in line with steward. The acidity offered by different treatments after
7 days showed that the highest acidity was recorded in neem extract (0.61%) followed
by tobacco extract (0.48%) which is non significantly higher than garlic (0.45%) and
steward (0.39%). The lowest acidity after 7 days was recorded in Control (0.33%) which
is non-significantly lower than steward. Data regarding Vitamin C concentration at
harvest shows that highest vitamin C value (29.24) was recorded in neem followed by
garlic (22.79) which was non-significantly higher than steward (21.79) and tobacco
(19.56). The lowest vitamin C value was recorded in control (16.77). The vitamin C
concentration after 7 days of harvest also indicated the dominance of neem having
vitamin C value (21.50) followed by garlic (15.05) while the lowest vitamin C

concentration was obtained from control plot (9.03).
DISCUSSION

The study was conducted to check the efficacy of natural and synthetic insecticide
against tomato insect pests. The present finding indicated that steward 150EC was
effective against cutworm. Shakur et al. (2007) also reported the dominance of steward
against cutworm. In the present study, neem extract was found best against tomato fruit
borer. These findings are in line with the findings of Mustafiz et a/. (2015) and Rahman
et al. (2014). Data indicated that tobacco extract significantly lowered the population of
aphids and was found more fruitful. Ghosh (20170 also reported tobacco extract as the

most effective natural insecticide against aphids.

Thrips data indicated that natural insecticides via neem extract was found
effective against the population of thrips. Stanley (2014) studied the effect of different
neem concentration against thrips and conducted that neem extract was found effective
against thrips. Siguna (2007) also studied cultural and botanical method for the control

of thrips and found that Neem formulation is effective against thrips papulation. Neem
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extract also control maximum whitefly population among the selected treatments. These
finding are in line with Ali et al. (2017) who studied that Neem extract was most effective

against sucking insect pest in brinjal crop.

Data regarding number of fruits, average fruit wait, fruit damage and yield showed that
maximum number of fruit/plants was observed in Neem extract (63 fruits plant'). These
findings are in line with Ali et al (2016) also reported maximum number of fruits plants
!'in neem as compared to other treatments. The minimum percent fruit damage (10.83%)
was observed in Neem extract application as compared to other treatments. Shah et al.
(2013) also reported less percent fruit damage in Neem extract after the application. The
table also show the effect of natural and synthetic insecticides yield in tones. The yield
was obtained maximum from Neem extract (18.09ton hac!). Shah et al. (2013) also
noticed that maximum yield was gain from Neem extract after application of different

treatments.

CONCLUSION AND RECOMMENDATION

It was concluded that Natural insecticides were as effective as synthetic chemical.
The synthetic chemical was found effective against cut worm infestation. Neem extract
was found effective against Tomato fruit borer, Thrips and white flies papulation.
Tobacco extract was found effective to control Aphids papulation. Less percent fruit
damage, maximum number of fruits per plants, high yield was also obtained from Neem
treated plots. From the above study it was recommended that natural insecticide should
be recommended instead of synthetic chemical because it is cheap, easy to handle, easily
accessible and degrades rapidly in natural and has less or no harmful effect on

environment, human and other non-target species.
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