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ABSTRACT 
 

A study was conducted in the Department of Entomology, Faculty of 

Agriculture Sciences and Technology, Bahauddin Zakariya University, Multan, 

Pakistan during the year 2013-14. In this study botanical extracts from 13 

medicinal plants i.e.,Gul-e-daudi (Chrysanthemum leaves), Tobacco (Nicotiana 

tobaccum leaves), Amaltas (Cassia fistula leaves), Neem (Azadirachta indica 

leaves), Sonjna (Moringa oleifera leaves), Sufaida (Eucalyptus obliqua leaves), 

Akk  (Calotropis gigantean leaves), Bakain (Melia azedarach leaves), Amaltas 

(Cassia fistula-seeds), Bakain (Melia azedarach seeds), Sufaida (Eucalyptus 

oblique seeds), Sonjna (Moringaoleifera inflorescence) and Kinnow (Citrus 

sinensis peel) were sprayed against wheat aphid (Sitobion avenae) and its 

predators. The prepared extracts were sprayed early in the morning during the 

month of March, 2014 @ 5 percent solution. The results reveal that E. obliqua 

seed extract showed highest mortality (61.29 %) of aphid after 72 hours of 

application. However, the predator population remained unaffected. The 

efficacy  ofthese botanical  extracts  in  descending  order  against  aphids S. 

avenae was E. oblique seed > M. azedarach leaf > M. oleifera inflorescence > C. 

sinensis peel > C. gigantean > M. azedarachseed > A. indica leaves, > C. 

fistulaleaves > N. tobaccumleaves > C. fistula seed > M. oleifera leaves > 

Chrysanthemum leaves, and > control showing 61.29, 59.76, 55.11, 51.92, 50.13, 

44.72, 39.22, 37.78, 36.76, 36.18, 31.88, 30.23, and 5.66 percent mortality after 

interval of 72 hours, respectively. Moreover, E. oblique leaves, M. oleifera 

leaves and E. oblique seeds proved to be the best botanical extracts resulting 

in maximum cost benefit ratios i.e., 1:81, 1:76 and 1:75, respectively. These can 

be extracts used an alternative of chemical insecticides and incorporated in 

integrated management program to manage different aphids on wheat crop. 
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INTRODUCTION 
 

Wheat (Tritium aestivum L.) is the major cereal crop used as a staple food in 
Pakistan. It is the major source of calories and protein in average diet (7). As 
a main cereal crop, wheat plays an important role in improving the economic 
stability of Pakistan (8, 6). Pakistan’s share in world’s wheat production is 
about 3.17 percent from a growing area of 3.72 percent (5). Among the 
insect pests of wheat, aphids are important sucking pests reported as most 
threatening to wheat crop (2). Distribution of wheat aphid is reported 
worldwide, and in Khyber Pakhtoon Khaw Province of Pakistan, Bird cherry 
oat aphid (Rhopalosiphumpadi), English grain aphid (Sitobion avenae) and 
green bug (Schizaphis graminum) have been reported as major damaging 
aphid species (20).   
 
Aphid causes direct damage by sucking the sap and indirect damage by 
secreting the honey dew on which sooty mould develops that badly affects 
the yield. Due to development of sooty mould, process of photosynthesis is 
affected (14, 12). It is also a source of transmitting viruses (Barley Yellow 
Dwarf Luteo Virus) (15, 18). Aphid population increases in number under 
favorable environmental conditions, so there should be a continuous 
monitoring of field (16,4) for fluctuating population of aphids. 
 
Beneficial insects play an important role in controlling the number of aphids 
(17). However use of synthetic pesticide has become a regular practice on 
crops other than wheat which badly affects natural enemies both directly and 
indirectly (10). In order to avoid such losses, there is a need to initiate 
environmental friendly measures such as use of botanical extracts which not 
only control pests but are also beneficial for bio-control agents.  
 

The present research was designed to investigate the comparative efficacy of 
some botanical extracts against wheat aphid population and the response of 
predators against the botanical extracts under field conditions. Moreover, 
effect of these botanical extracts sprays on height of plant at maturity, 
number of grains per tiller, grains yield / m², 1000-grains weight and grains 
yield per hectare were also analyzed. After crop harvest cost benefit ratio 
(CBR) was calculated for each treatment. 
 

MATERIALS AND METHODS 
 

The study was conducted in the Department of Entomology, Faculty of 
Agricultural Sciences and Technology, Bahauddin   Zakariya University, 
Multan, Pakistan during 2013-2014. The different plant derivatives were 
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tested against aphid on wheat variety SAHAR during 2014. Extracts of 13 
medicinal plants i.e. Gul-e-daudi, (Chrysanthemum-leaves), Tobacco, 
(Nicotianatobaccum-leaves), Amaltas, (Cassia fistula-leaves), Neem, 
(Azadirachtaindica leaves), Sonjna, (Moringaoleifera-leaves), Sufaida, 
(Eucalyptus oblique-leaves), Akk, (Calotropis gigantean leaves), Bakain, 
(Melia azedarach-leaves), Amaltas, (Cassia fistula-seeds), Bakain, (Melia 
azedarach-seeds), Sufaida, (Eucalyptus oblique-seeds), Sonjna, (Moringa 
oleifera inflorescence), Kinnow, (Citrus sinensis-peel) and control were tested 
against wheat ephids. These extracts were sprayed in RCBD under three 
replications. Plot size was 30 x 30 meter. The data on aphids were recorded 
early in the morning from five tillers selected at random from five plants using 
magnifying lens at the age of 110 days old crop.  
 

Preparation of plant extracts 
 

Preparation from dry materials: One kilogram dried materials each of 
Chrysanthemum leaves, N. tobaccum leaves, C. fistula seeds, M. azedarach 
seeds and E. oblique seeds was collected from Cotton Research Station, 
Multan, grinded, tied in a cotton cloth bag and dipped in 5 liters of water and 

boiled at 80  for the period of 16 hours. After boiling, the solution was 

allowed to cool at room temperature. Sieving was done by using muslin cloth 
bag and 20 percent pure extract of each commodity was obtained and diluted 
to 5 percent for further use. 

 

Preparation of extracts from wet materials: One kilogram of each of C. 
fistula leaves, A. indica leaves, M.oleifera inflorescence, C. sinensis peel, 
M.oleifera leaves, E. oblique leaves, C. gigantean leaves and M. azedarach 
leaves in fresh form were collected from Cotton Research Station, Multan, 
weighed, grinded, weighed again and then mixed in 5 liters of water to form 
20 percent solution and left in green house for 72 hours for the purpose of 
decaying. After 72 hours, sieving was done and 20 percent pure solution was 
obtained. 
 

Application of extracts in field 

 
The extracts were filtered with muslin cloth and stored separately in glass 
bottles provided with tags. Dose of each extract was calculated by calibrating 
the amount of water utilized in each replicated plot. Before spraying 75 ml of 
extract was added to 3 litre of water in spray machine for calibration of 
botanicals extracts. During the month of March, plot with more aphid 
infestation was selected in the area of CRS Farm Multan, and after that the 
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formulated extract was sprayed on wheat crop at ear stage. The aphid 
population was counted from selected plants in one meter square before and 
after spray. Observations were recorded before spray and then after 24, 72 
and 168 hours of spray. The percentage mortality of aphid was calculated by 
formula given by Abbott (1).  

 

Cost benefit ratio 
 

Preparation cost of each extract was calculated separately from collection of 
raw materials to its final preparation and then applied in the field. At maturity 
of crop, yield data for each treatment were recorded separately after 
harvesting and cost benefit ratio (CBR) for each treatment was calculated. 
 

Statistical analysis 
 

Aphid mortality and data regarding yield parameters were converted to mean 
values before statistical analysis to stabilize error variance. For further 
statistical analysis, the data were examined using Statistix 8.1 software to 
construct ANOVA by RCBD for comparing means of each treatment. 
Treatment means were compared by least significance difference test (P= 
0.05).   
 

RESULTS AND DISCUSSION 
 

Effect of botanical extracts on wheat aphid 
 

The data (Table 1) indicated that after 24 hours application of extracts, 
E.oblique seeds gave significantly higher aphid mortality (57.98±1.18). This 
extract also showed more mortality (61.29±1.78%) after 72 hours of 
application as compared to the other extracts. After 168 hours application of 
all extracts, significantly higher but statistically similar mortality was produced 
by M. azedarach leaves(44.35±0.97%), C. sinensis peel (41.29±0.31%), E. 
obliqua seeds (37.70±0.78%) and M. oleifera inflorescence (38.17±1.17%). 
The control treatment where no extract was applied showed the lowest 
mortality. 
 

Effect of botanical extracts on predators population 
 

Evaluation of percent mortality of bio control agents such as syrphid fly and 
lady bird beetle was also made for same period after the application of 
botanical extracts. The data showed that there was no harmful effect of 
applying these botanical extracts on biological control agents giving zero 
percent mortality. 
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Effect of botanical extracts on yield parameters 

 
The data on of number of grains per tassel, grain weight per square meter 
(kg), 1000 grain weight and yield per acre (kg) showed striking results (Table 
2). E.oblique seeds treated plot showed maximum yield followed by M. 
azedarach leaves and then M. oleifera,as compared to Control. So these 
extracts can be effective alternate to synthetic insecticides as these may help 
reduce the problem of resistance development due to excessive application 
of synthetic insecticides. Use of bio-pesticides is now-a-days also being 
adopted as a novel strategy to control the various pests of economic 
importance (3, 21). 
 
The present investigations revealed that E. obliqua seeds showed the highest 
mortality i.e. 61.29 percent against wheat aphid after 72 hours interval. While, 
C. fistulaseeds, M. oleifera inflorescence, C. sinensis peel and M.azedarach 
leaves also showed better results. Similar findings have also been reported 
earlier (9), where these extracts were tested against rose thrips and found 
considerable mortality of thrips. The data further depicted that these extracts 
are safer having no toxic effects on population of predators and more yield 
was recorded (Table 3) as compared with control.  Likhil (13) also elaborated 
that Neem extracts did not cause mortality of predator such as syrphid fly and 
coccinellid predator after 24 hour. Similar results were also reported by 
Swaminathan and . Hussain. (23) with no mortality of incoccinellid beetles by 
these extracts. 
 

Present findings agree to those of Smitha and  Giraddi (22) who  observed 
that botanical extracts and formulations of bio-agents did not cause mortality 
of predatory insects (coccinellids beetles and mites). Another research (11) 
showed that application of plant extracts (orange peel, bitter gourd, hot 
pepper, garlic, Mari gold) on wheat crop reduced the aphid population, while 
Santos and Costa (19) reported that due to vigorous use of insecticides, 
botanicals can be used as an alternative technique to control sucking pests 
like thrips, aphid, jassid etc. 
 

Cost benefit ratio (CBR) 
 

CBR was calculated (Table 3) to find the economics and feasibility of each 
control extracts vs control. The results reveal that spray of Sufaida leaves 
gave benefit to the farmers (Table 3) CBR 1:81 followed by Moringa leaves 
(1:76) and Sufaida seeds (1:75). So these botanicals extracts were proved to 
be effective and economical to avoid use of insecticides and save predators 
as well as environmental pollution. 
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Table 2 
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Table 3. Cost benefit ratio (CBR) in different treatments. 
 

S. No. Treatments Parts of plant used CBR 

Local name Scientific name 

1. Sufaida Eucalyptus obliqua leaves 1:81 

2. Bakain Melia azedarach seeds 1:53 

3. Amaltas Cassia fistula leaves 1:65 

4. Neem Azadirachta indica leaves 1:29 

5. Sonjna Moringa oleifera inflorescence 1:41 

6. Kinnow Citrus sinensis peel 1:38 

7. Sonjna Moringa  oleifera leaves 1:76 

8. Bakain Melia azedarach seeds 1:55 

9. Sufaida Eucalyptus obliqua seeds 1:75 

10. Tobacco Nicotiana tobaccum leaves 1:31 

11. Amaltas Cassia fistula seeds 1:29 

12. Akk Calotropis gigantea leaves 1:45 

13. Bakain Melia azedarach leaves 1:21 

14 Gul-e-daudi Chrysanthemum leaves 1:41 

 

CONCLUSION 

 
The study concludes that Sufaida, E. oblique leaves and seed and Moringa 
leaves with maximum  CBR,  proved to be the most effective against wheat 
aphids as well as safer to non-targeted organisms like beneficial insects. 
Moreover, plots treated with E. oblique leaves and seed extract and Moringa 
leave extract produced higher yield as compared with all other extracts. 
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Table 1.  Wheat aphid mortality (%) caused by different botanical extracts. 

 
S. 

No 

Treatments Parts of plants 

used 

Post treatment mortality (%) of aphid (mean ± SE) 

Local Name Scientific name  24 hours 72 hours 168 hours 

1 Sufaida Eucalyptus obliqua leaves (30.55±0.37)fgh (36.76±0.44)fg (27.9±1.30)cde 

2 Bakain Melia azedarach seeds (39.52±0.71)d (44.72±0.62)de (29.98±0.91)cd 

3 Amaltas Cassia fistula leaves (32.77±0.89)fg (37.78±0.64)efg (35.28±0.63)bc 

4 Neem Azadirachta indica leaves (35.43±0.67)ef (39.22±0.87)ef (29.81±0.75)cde 

5 Sonjna Moringa oleifera inflorescence (49.12±0.57)bc (55.11±1.55) abc (38.17±1.17)ab 

6 Kinnow Citrus sinensis peel (43.67±0.85)cd (51.92±0.91)bcd (41.29±0.31)ab 

7 Sonjna Moringa  oleifera leaves (26.65±0.72)gh (31.88±1.10)fg (22.19±0.91)e 

8 Bakain Melia azedarach seeds (39.52±0.71)d (44.72±0.62)de (29.98±0.91)cd 

9 Sufaida Eucalyptus obliqua seeds (57.98±1.18)a (61.29±1.78)a (37.7±0.78)ab 

10 Tobacco Nicotiana tobaccum leaves (32.92±0.48)fg (36.18±0.33)fg (26.13±1.08)de 

11 Amaltas Cassia fistula seeds (31.93±0.59)fg (35.89±1.07)fg (26.11±0.78)de 

12 Akk Calotropis gigantea leaves (39.80±0.52)de (50.13±0.54)cd (29.97±0.47)cd 

13 Bakain Melia azedarach leaves (51.05±0.69)b (59.76±1.06)ab (44.35±0.97)a 

14 Gul-e-daudi Chrysanthemum Leaves (24.25±0.27)h (30.23±0.58)g (26.89±0.59)de 

15 Control (4.04±0.06)i (5.66±0.22)h (3.56±0.42)f 

           F-Value 103.88 78.07 45.46 

Means sharing similar letters did not differ significantly by Tuckey Test at P = 0.05, HSD = Honestly significant difference value. 
* = Significant at P < 0.05, ** = Significant at P < 0.01. 
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Table 2. Effect of botanical extracts on different yield parameters of wheat 
 

S.  
No 

Treatments 
Parts of 

plants used 

Yield parameters 

Local name Scientific name 
Av. number of 

grain/ spike 
Av. Grain 

weight/m2 (kg) 
100 grains 
weight (g) 

Av. yield/acre 
(kg) 

1 Sufaida Eucalyptus obliqua leaves (52.80±1.79)a (0.51±0.03)ab (0.5±0.00)b (58.11±3.30)a 

2 Bakain Melia azedarach seeds (25.50±1.16)f (0.32±0.01)ef (0.03±0.00)f (41.49±0.29)d 

3 Amaltas Cassia fistula leaves (42.00±1.61)bc (0.41±0.07)bcdef (0.05±0.00)c (52.67±0.07)b 

4 Neem Azadirachta indica leaves (52.60±1.51)a (0.52±0.02)ab (0.05±0.00)a (33.67±0.19)f 

5 Sonjna Moringa oleifera inflorescence (33.20±1.05)d (0.33±0.01)def (0.03±0.00)gh (36.49±0.25)e 

6 Kinnow Citrus sinensis peel (40.20±1.76)c (0.36±0.02)cdef (0.04±0.00)e (36.4±0.74)ef 

7 Sonjna Moringa  oleifera leaves (30.80±1.54)de (0.45±0.08)abcd (0.05±0.00)c (51.17±0.44)b 

8 Bakain Melia azedarach seeds (34.40±1.20)d (0.46±0.03)abc (0.04±0.00)e (47.19±0.65)c 

9 Sufaida Eucalyptus obliqua seeds (54.40±1.98)a (0.55±0.02)a (0.06±0.00)a (55.61±0.04)a 

10 Tobacco Nicotiana tobaccum leaves (42.50±1.91)bc (0.46±0.03)abc (0.04±0.00)cd (45.50±0.76)c 

11 Amaltas Cassia fistula seeds (32.20±1.33)d (0.45±0.05)abcde (0.04±0.00)de (45.62±0.09)c 

12 Akk Calotropis gigantea leaves (32.20±1.77)d (0.41±0.09)bcdef (0.04±0.00)e (40.32±0.51)d 

13 Bakain Melia azedarach leaves (44.90±1.95)b (0.34±0.03)cdef (0.03±0.00)fg (33.88±0.62)ef 

14 Gul-e-daudi Chrysanthemum leaves (27.30±1.25)ef (0.40±0.01)bcdef (0.04±0.00)e (40.47±0.00)d 

15 Control (23.70±1.38) f (0.29±0.04)f (0.03±0.00)h (28.46±0.57) g 

Means sharing similar letters did not differ significantly by Tuckey Test at P = 0.05, HSD = Honestly significant difference value. 
* = Significant at P < 0.05, ** = Significant at P < 0.01 

 


