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Abstract: Azadirachtin, the active ingredient of neem extract, was tested at two produced formulations

(Neem-Azal T/S and Neemix) against mature and immature stages of bean aphid (Aphis fabae Scop.).

Three tested concentrations of azadirachtin (1.0, 2.0 and 2.5 µl/100ml water) of both products were used.

Adult and nymphs toxicity were evaluated using two different application techniques (contact and

systemic). Effect of neem products on reproduction of adult aphids, developmental rate of born nymphs

and maturation percentage were studied. Both products caused marked effects on adult aphid when used

as systemic insecticides, while no toxicity was observed when used as contact poisons. Toxicity of the

tested products to  nymphs  increased according to concentration and exposure time and the efficiency

of Neemix was clearly observed at all compared parameters. Systemic technique was more effective than

the contact one at both products. Phytotoxicity was clearly observed at higher concentrations than 2.0µl/

100ml water of Neemix and exposure time longer than two days at systemic experiment, while Neem-Azal

T/S gave no phytotoxicity at all.
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INTRODUCTION

The order Homoptera includes plant-sucking

insects, such as leafhoppers, whiteflies and aphids. As

a group, they have wide host range and are well

adapted to a plant parasitic mode of life. Because of

this diversity of the gain yield, nearly every crop all

over the world has been directly or indirectly

reduced .[7]

The conventional technology using synthetic

insecticides has not been effective enough against

numerous homopterous pests because these pests

generally feed on the underside of foliage or within the

plant canopy. Their small size, short life cycle and

high fecundity result in high reproductive rates, which

often permit dramatic changes in population sizes.

Also, rapid differentiation of populations into

insecticide- resistant strains necessitated increasing

insecticidal treatments, which are uneconomically and

ecologically undesirable, .[18]

An effective way to delay resistance to insecticides

and still maintain insect population densities below the

economic threshold is to reduce the use of pesticides

with the integration of other control strategies .[23]

Azadirachtin, a tetranortriterpenoid, is the most

active insecticidal component found in neem seeds and

leaves .[4]

This active component has a number of biological

properties including repellency, feeding and oviposition

deterency, hormonelike growth disrupting activity and

low mammalian toxicity .[20]

In Egypt, aphids are considered among the most

serious insect pests of different plants as well as all

over the world. Many species are common as major

pests attacking economic crop plants. In addition, some

species are playing a great role as a vector of certain

plant virus diseases .[9]

Biological studies on aphid species assured that

aphids have several overlapping parthenogenetic

generations. Therefore, aphids may be capable to

develop a progressive resistance against a certain

pesticide within a few years or less. By long odds, an

additional method or alternative chemicals and progress

of safe pesticides development for pests control is

deemed desirable .[16]

The objective of the present work is to evaluate

the  impact  of  two formulations of azadirachtin

(Neem Azal-T/S and Neemix) against the bean aphid

(Aphis fabae Scop.). The study also extended to

investigate the systemic effect of the tested

formulations.

MATERIALS AND METHODS

Test Insect: The aphid, Aphis fabae Scop. used in this

study was cultured on broad beans (Vicia fabae L.)

under greenhouse conditions (23±2 C and 50±10%o

R.H., with 16 hours photoperiod.
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Examined Neem Formulations:

a. Neem AZAL-T/S (NTS) 

One of the most promising produced neem

products. The active ingredient is Azadirachtin

(1%), in addition to plant oil and emulsifier . [25]

b. Neemix (NX) 

Produced by (W.R.Grce and Co., Columbia, Mo.).

It contains 0.25% active ingredient (Azadirachtin)

and 99.75% inert ingredients. The inert ingredients

include undisclosed types of solvents and other

compounds .[26]

Experimental Work:

A- Contact Effect Experiment: In all experiments,

seedling leaves (14 days old) of broad bean plant were

sprayed from all sides with a handheld mist sprayer to

the point of run off, then left to dry. Thereafter, five

adult females of A. fabae from the stock culture were

caged under a plastic Petri-dish (35mm in diameter)

with one treated leaf. Five replicates were used for

each  concentration.  Adults were then removed after

48 hours and the born nymphs were counted and caged

again. Number of dead nymphs and number of exuviae

of alive ones were counted every two days.

The duration of the different immature stages and

the relative developmental stage (rDS ) were calculated

according to Zebitz . [27]

The effect of both neem formulations on the

fecundity of aphid adults which developed from

nymphs reared till maturation on treated plants was

evaluated.  For  each concentration as well as the

check,  25  adult  females  were  used  and caged in

5 cages (5 females/ cage) for 24 hours. Thereafter,

adults were removed and the number of borne nymphs

was counted. Cages were used as replicates.

B- Systemic Effect Experiment: To study the systemic

effect  of  two  different forms of neem products

(Neem Azal-T/S and Neemix) towards bean aphids,

Aphis fabae Scop., broad bean seedlings 14 days old

were transferred to conical flasks (100ml in volume)

containing nutrient solution. Two days later, plants

were transferred again to other flasks (50ml in volume)

including  nutrient  solution   mixed  with  Neem

Azal-T/S or Neemix at the tested concentration level

(2.0 µl/100ml water of azadirachtin), respectively.

Newly maturated females from the stock culture

were settled on the upper side of the plant leaves

(5/plant) and caged for 2 days. Number of born

nymphs, dead adults and nymphs were counted.

Amount of absorbed nutrient solution was measured in

both treatments and the check as well.

Five conical flasks (1 plant/flask) were used for

each treatment and control as well. Flasks were

covered firmly by aluminum foil to keep plant roots

and the nutrient solution in a complete darkness.

C- The Role of Application Technique in Neem

Formulation’s Activity: To compare between types of

application techniques (contact and systemic), with

respect to their potential effects on the reproduction

activity,  Neem  Azal-T/S  and  Neemix  were tested

at the same level of active ingredient (2.0µl

azadirachtin/100ml water) against bean aphid under

greenhouse conditions. Feeding of adult females and

nymphal mortality were calculated.

Statistical analysis was carried out using (One Way

Anova test) through "SPSS-Computer program". 

RESULTS AND DISCUSSIONS

A- Effect of Contact Application:

1- Toxicity of Neem Products to Born Nymphs on

Treated Plants: The number of dead nymphs was

counted at 2, 4, 6 and 8 days post treatment, the

percentage mortality was calculated and illustrated in

figure (1). The obtained data clarify that the toxicity of

azadirachtin to born nymphs of bean aphid, reared on

topically treated bean plants at the highest

concentration of both tested formulations was increased

with increasing the exposure time and/or feeding

period. The mortality percentages reached 94.38 and

91.16% at the highest tested concentration of NTS and

NX, 8 days post treatment, respectively, being

insignificantly different of each other compared with

check (9.24%), which was significantly different. While

mortality 2 and 4 days post treatment was almost less

than 50%, respectively. After 6 days, the percent

mortality ranged between 26.3 to 87.8% at NTS

treatment, while it was ranged between 47.9 to 82.2%

at NX treatment according to the concentration used. In

check  group,  the  percent  mortality was 1.7% after

2  days  increased  to 5.4, 6.1 and 9.2% after 4, 6 and

8 days, respectively.

2- Effect of Neem Products on Reproduction and

Maturation Rate of A. fabae Born Nymphs: Data in

table (1) show that the mean number of born nymphs

was significantly higher in non-treated plants than those

exposed to all tested concentrations of azadiractin

products. On the other hand, differences in the mean

number of born nymphs among tested concentrations,

within each neem product were insignificant. 

Data illustrated in Fig. (2) clarify that the

maturation percentage of born nymphs on plants treated

with  NX  formulation  at  1.0µl/100ml  concentration
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Fig. 1: Effect of  two  formulations of neem product on the mortality of Aphis fabae Nymphs born on treated

plant leaves.

Fig. 2: Effect of two formulations of neem product on the maturation percentage of Aphis fabae.

-Means in the same concentration followed with the same small letter(s) are not significantly different at

5% level of probability.

- Means in the same concentration followed with the same capital letter(s) are not significantly different

at 5% level of probability.

(27.2%) was significantly lower than that of NTS

(58.2%) and both of them showed highly significant

reduction as compared with that in the check plants

(90.75%) (F=7.556**, LSD=35.62). At both neem

products, higher concentrations of azadirachtin caused

significant reduction in the maturation rate of the born

nymphs (0.00 and 1.90% for NTS and NX,

respectively, being significantly different from the

check (90.75%) (F=1615.954**, LSD= 3.97). 

The most effective concentration was 2.5µl/100ml,

which prevent completely the maturation of born

nymphs in case of NTS treatment, while it gave only

1.9% maturation with NX treatment, being insignificant

between each other.

3- Effect of Neem Formulations on Nymphal

Development: The relative developmental stage (rDS)

was calculated and tabulated in table (2). The minimum
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Table 1: Effect of two different formulations of Azadirachtin on reproduction rate of Aphis fabae

Azadirachtin 

concentration (µl/100ml) Neem-Azal- T/S Neemix Control (check) F-value LSD at 5%

M ean number of born nymphs/female/day

1.0 µl 4.67±0.45 b B 4.80±0.40 bB 6.60±0.36 a 6.606** 1.62

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2.0 µl 5.16±0.44 b B 4.52±0.27 bB 6.60±0.36 a 8.428** 1.131

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2.5 µl 5.20±0.28 b B 4.52±0.37 bB 6.60±0.36 a 9.630** 1.053

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Control 6.60±0.36 A 6.60±0.36 A

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

F-value 4.212* 7.894**

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

LSD at 5% 1.18 1.07

M eans in the row followed with the sam e Small letter(s) are not significantly different at 5% level of probability. 

M eans in the column followed with the same Capital letter(s) are not significantly different at 5% level of probability.

* = Significant** = Highly significant 

Table 2: Relative developmental stage (rDS) at 2, 4, 6 and 8 days post treatment

Neem -Azal-T/S Neem ix Control(check)

Concentration of ----------------------------------------- -------------------------------------------- ------------------------------------------

active ingredient (µl/100ml) 2 D 4 D 6 D 8 D 2 D 4 D 6 D 8 D 2 D 4 D 6 D 8 D

1.0 µl 1.80 2.60 3.70 4.40 1.81 2.70 3.40 3.40 1.76 2.62 3.84 4.66

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2.0 µl 1.80 2.60 3.40 3.50 1.90 2.90 3.90 4.30

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2.5 µl 1.54 2.40 3.36 2.56 1.80 2.80 3.10 3.20

Table 3: Effect of systemic technique of the two different formulations of Azadirachtin at 2.0 µl/100ml water on Aphis fabae nymphs and adult

Items NTS NX Control (check) F-value LSD at 5%

M ean number of born nymphs/female/day 2.74±0.31 b 0.74±0.14 c 4.14±0.47 a 25.933** 1.03

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ean volume of absorbed solution (ml) per day 13.14±2.11 b 4.56±0.23 c 19.98±0.90 a 33.593** 4.11

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

% Adult mortality after 2 days 36.00 b 88.00 a 00.00 c 73.400** 15.91

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

% Nymphs mortality after 2 days 49.62 b 83.14 a 2.74 c 106.995** 12.60

M eans in the row followed with the same letter(s) are not significantly different at 5% level of probability.

** = Highly significant.

Table 4: Effect of Neem  formulations treatments towards the mean number of born nymphs and mortality percentages of nymphs (Azadirachtin

at 2.0 l/100ml water)

Treatment 

---------------------------------------------------------------------------------------

Neen formulation Contact Systemic Check F-value LSD at 5%

M ean number of born nymphs/female/day

NTS 4.64±0.40 b 2.47±0.28 c 5.94±0.33 a  26.658** 1.05

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

NX 4.06±0.24 b 0.67±0.13 c 5.94±0.33 a 119.536** 0.75

% Nymphs mortality after 2 days

NTS 18.69±0.96 a 17.69±2.77 a 1.04±0.64 b  32.693**  5.34

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

NX 44.67±2.86 b 78.43±5.57 a 2.45±1.21 c 107.066** 11.34

M eans in the row followed with the same letter(s) are not significantly different at 5% level of probability.

 ** = Highly significant.

nymphal developmental rate (rDS=2.56) was evaluated

when aphid nymphs were feeding on NTS-treated

plants for 8 days at 2.5µl/100ml concentration, while

it was 3.20 and 4.66 with NX formulation and control,

respectively. Short feeding period did not cause

changes in the rDS.

B- Effect of Systemic Application: To evaluate the

efficacy of such technique, one concentration

(2.0µl/100ml) of the neem products (NTS and NX) was

prepared in nutrient solution and used to study its

effects on reproduction of A. fabae adult females and

mortality percentage of mature and immature stages.
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Data in table (3) show that the average

reproduction of adult females was sharply affected

when NX was used (0.74 nymphs/female), followed by

NTS (2.74 nymphs/female), while in control treatment

the average reproduction rate was 4.14 nymphs/female,

being highly significant different from each other. 

Adult mortality was ranged between 36.0 and

88.0% at NTS and NX treatments, respectively, while

no mortality of adult females was detected in control

treatment. On the other hand, the maximum percentage

of nymphal mortality was recorded at NX treatment

(83.14%), followed by NTS treatment (49.62%) then

control treatment (2.74%), being significantly different

from each other (Table 3).

Phytotoxicity was observed at concentrations higher

than 2.0µl azadirachtin/ 100ml water and/or when

exposed to the tested concentration for a period longer

than 8 days at NX treatment, while NTS did not

induce any phytotoxicity.

C- The Role of Application Type on the Activity of

Neem Products: Systemic application of both

formulations  revealed  marked  reduction  in  the

mean number of born nymphs. It was 2.47 and 0.67

nymphs/female/day in case of NTS and NX,

respectively,  being  significantly   different  with

those from control treatment (5.94 nymphs/female/day)

(Table 4).

Regarding contact application, the reductions in

born nymphs were less than those in systemic one,

they reached 4.64 and 4.06 nymphs/female/day for NTS

and NX application, respectively, being also

significantly  different  with  the  control treatment

(5.94 nymphs/female/day).

Insignificant differences was observed between

nymphal mortality 18.69 and 17.69% for contact and

systemic applications of NTS, respectively, while both

of them was significantly different in comparison to the

check (1.04%). As for NX, both types of application

and the check treatment was significantly different

between each other, they were 44.67, 78.43 and 2.45%

for contact, systemic and the check treatments,

respectively (Table 4).

Discussion: The present investigation involved an

attempt to determine the potential role of two different

formulations of azadirachtin to control the bean aphid,

Aphis fabae. Recent advances in naturally occurring

pest control agents have been well documented and

emphasized the fact that they are not likely to cause

any ecological imbalance . Laboratory, semifield and[10]

field experiments on neem products have led to an

understanding of the diverse behavioural and

physiological effects on several species of insect

pests .[14 ,17 ,5 ,13 ,19]

In the light of the obtained results in this study,

toxicity of neem formulations was gradually increased

according to increase of feeding period and

concentrations of both of the tested materials. These

results are in agreement with the conclusion of many

authors. Dimetry and Schmidt  stated that the toxicity[6]

of Neem-Azal-S and Margosan-O increased as the

concentration increased. Hummel and Kleeberg  found[12]

that the effects of Neem-Azal-PC (0.5% azadirachtin)

against Aphis fabae are concentration and time

dependent. Ahmed  stated that, the toxicity and[1]

biological activities of methanolic extract of chinaberry

fruits against the bean aphid were increased with

increasing concentration and feeding period. Effect of

been plants sprayed firstly with neem products to

aphids may be due to the contact effect, this results

was obtained by Dimetry and Schmidt  who found[6]

that azadirachtin applied on the plant surface affects

aphids; Basedow et al.  reported that, spraying of[2]

cabbage leaves with Neem Kernel Water Extract

(NKWE) had more severe effects on nymphs than

spraying the nymphs themselves topically. In the case

of Neem-Azal-T/S, such effect may be due to the

penetration of azadirachtin through the plant cuticle as

mentioned by Basedow et al. .[2]

The significant reduction in female reproduction

resulted from feeding on plants topically treated with

neem products is in agreement with that obtained by

Dimetry and Schmidt , who stated that the very[6]

limited reproduction of A. fabae adult female on the

topically treated bean plants with Neem-Azal-S was

due to the contact stimulus of the product. The

obtained results was in accordance with those obtained

by  Tang  et al.  who ststed that the neem[24]

commercial product Neemix 4.5% reduced fecundity of

brown citrus aphid adults; and matched also with

Schulz et al.  who mentioned that the active[21]

insecticidal ingredients of Neem-Azal-T/S are probably

re-absorbed during the first 4 hours post application by

the apple leaves. They recorded retardation in apple

aphid  population  even  at 20mm of rain fall/m  till2

22 days after application.

The  development  of  nymphs on treated plants

was  variously  affected according to feeding period

and  concentration.  This result was matched with

those of Zebitz  who found that the rDS of Aedes[27]

aegypti larvae treated with neem seed kernel extract

was strongly affected, Ahmed  who reported that[1]

Aphis fabae nymphs fed on treated plants with

methanolic extract of chinaberry fruits resulted in a low

level of rDS at high concentrations and long feeding

periods and also, Breur and Schmidt  who observed[3]

growth retardation and prolongation development of

Spodoptera frugiberda larvae treated by feeding with

melia extract.



J. Appl. Sci. Res., 3(5): 392-398, 2007

397

Neem products (NTS and NX) used as systemic

insecticides through root tissues proved marked toxicity

to adults and nymphs. The significant reduction of born

nymphs shown in this study are in agreement with that

recorded by Hummel and Kleeberg , who showed that[12]

azadiractin is taken up by the plants through the roots

and is transported efficiently with the plant sap to the

leaves. 

The disadvantage of the neem product NTS is that

the efficacy of this product did not persist more than

9 days even for the youngest instar of cotton aphid,

Aphis gossypii Glover . [15]

Our results in systemic experiment are disagree

with that obtained by Schulz et al. , who did not[21]

observe any evidence for systemic activity of Neem-

Azal-T/S during studying its effects against apple and

bean aphids. On the other hand, Basedow et al.[2]

recorded that azadirachtin in Neem-Azal-T/S

formulation is not only taken up by the plant roots, but

also through the plant surfaces.

The amount of absorbed solution of NTS by plant

roots was significantly more than those of NX. This

result is in agreement with that found by Hummel and

Kleeberg , who reported that, the transportation of[11]

NTS active ingredient through the plant tissues is more

fast and effective during laboratory study using NTS

against pea aphid.

The highly toxicity of Neemix to mature and

immature stages of bean aphid, which observed clearly

during systemic experiment does not encore Neemix

use on the large scale because it induced acute

phytotoxicity (2 days post treatment) for longer

exposure periods and/or higher concentration. While

Neem-Azal-T/S could be more acceptable for the two

application techniques. Phytotoxicity symptoms of

Neem-Azal-T/S on plants were not observed . Also,[8]

Surviliene and Raudonis  found that, the application[22]

of the botanical insecticide, Neem-Azal-T/S did not

cause any phytotoxicity under greenhouse conditions.
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