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Abstract 

Lactic acid, classified as GRAS (generally regarded as safe) by the FDA, It is widely used in the 

agricultural, industrial, medical and food sectors. In this study, the efficiency of lactic acid in 

mortality Aphis gossypii nymphs on okra plants was evaluated under laboratory conditions and in 

three replicates according to C.R.D. statistical analysis. The results showed the occurrence of 

mortality amounting to (82.68) % after 24 hours of treatment with lactic acid at a dilution of (10-1) 

compared to (0.00) % in the comparison treatment, and after 48 hours the percentage of nymph 

mortality reached (100)% for the same dilution in comparison with (0.00) % in the comparison 

treatment, while the percentage of nymph mortality was (85.32)% when treated with (10-3) dilution 

after 72 hours, compared to (0.00)% in the comparison treatment. It is clear from the above that there 

is a direct proportion relationship between the rate of mortality and time periods, as the highest rate 

of mortality reached (60) % after 72 hours, while the lowest rate of mortality reached (25.67) % after 

24 hours. There is also an inverse relationship between dilution and the rate of mortality, as the 

highest rate of mortality rate of nymphs was (94.22) % at the lowest dilution (highest acid 

concentration) (10-1), while the lowest rate of destruction was (27.56) % at the highest dilution 

(lowest acid concentration) (10-5). Based on these results, lactic acid can be used as a highly safe 

and environmentally friendly organic pesticide instead of synthetic chemical pesticides in combating 

A. gossypii. 
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Introduction 

Okra (Abelmoschus esculentus L.) is an 

annual plant of the Malvaceae family [1]. It is 

widely cultivated all over the world, especially 

in tropical, subtropical and warm temperate 

regions, and is native to Ethiopia [2]. People 

consume young okra fruits as cooked 

vegetables due to their immature fruits and 

soft leaves, which makes them an important 

vegetable in terms of their nutritional value, 

medicine and industry [3]. Moreover, okra is 

rich in many beneficial nutrients, such as 

insoluble and soluble fibres, mucilage, and 

pectin, which play an important role in 

maintaining the overall health of the consumer 

[4]. Okra cultivation in many countries faces 

many problems; One of the most important 

challenges faced by different okra varieties is 

the spread of insect pests in the fields [5]. The 

cotton aphid Aphis gossypii (Glover) is one of 

the most common sucking insect pests of okra 

[6]. It is a widespread pest in many 

agricultural crops [7]. The damage is 

represented by the absorption of plant sap and 

the secretion of honeydew, which encourages 

the growth of smut mold fungi and also 
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transmits many viruses that are harmful to 

plants [8 .] 

On the other hand, chemical control methods 

are becoming increasingly ineffective and 

have a negative impact on the environment, 

human and animal health. [9] The recent 

development of various molecular methods 

has led to the discovery of active chemicals 

produced by many microbial pathogens and 

their mechanisms of action against target pests 

[10]. Bacteria produce a variety of secondary 

products, many of which are antagonistic and 

inhibitory to insect pests and plant diseases 

[11]. Lactic acid is considered the final and 

main metabolic product of the fermentation of 

carbohydrates and sugars by lactic acid 

bacteria LAB [12]. Generally recognized as 

safe (GRAS) [13]. Lactic acid (2-

hydroxypropionic), a natural organic acid was 

first discovered in sour milk by Scheele in 

1780 [14]. Lactic acid bacteria (LAB) are 

considered one of the most common bacterial 

families that produce lactic acid, and their 

name comes from their ability to form this 

acid as a primary and individual result of 

sugar fermentation [15]. Lactic acid is an 

important from a biotechnological point of 

view because it is widely used in the medical, 

chemical, food, pharmaceutical and cosmetic 

sectors [16] [17]. Lactic acid has been used in 

the production of cellophane, resins, and some 

herbicides and insecticides, and lactic acid is 

also widely used in the tanning and textile 

industries [18]. The study aims to test the 

efficiency of lactic acid in the laboratory as an 

environmentally friendly organic pesticide 

instead of synthetic chemical pesticides by 

testing different infestations on the nymphs of 

A. gossypii on okra plants. 

Materials and methods 

The place where the experiment was 

conducted : 

The experiment was conducted in the General 

Insects Laboratory for Postgraduate Studies of 

the Department of biological control 

technologies at Al-Mussaib Technical College 

in the year (2024 .) 

Collecting and breeding aphids: 

 A. gossypii insects were collected from fields 

planted with okra plants in Babil Governorate, 

by observing their presence on the plants. 

Then, the leaves infected with the insect were 

taken and placed in plastic bags perforated 

with small holes for ventilation. Then they 

were growed and multiplied on okra plants 

grown in plastic pots inside a house. A small 

plastic house was built for the purpose of 

raising aphids with a size of (3 x 1.5 x 1.5) m. 

They were left to grow and reproduce for the 

purpose of use in subsequent laboratory 

experiments. Also, to avoid changes in 

climatic conditions and to preserve the 

presence of the insect in order to conduct 

laboratory experiments, a number of okra 

plants were kept in the laboratory after being 

infected with A. gossypii inside an insect 

breeding box . 

Preparation of lactic acid dilutions: 

 Lactic acid (PanReac AppliChem) was 

obtained from one of the chemical sales 

centers in Babylon Governorate. A series of 

dilutions were prepared using a serial dilution 

method (10-1 - 10-5) by taking 1 ml of the 

basic solution using a Micropipette and adding 

it to 9 ml of distilled water to obtain the 

dilution 10-1, then 1 ml of this dilution was 

taken to a second tube containing 9 ml of 

distilled water, to prepare 10-2 dilution, and so 

on to obtain the required dilutions. Then the 

dilutions (10-1, 10-3, 10-5) were selected and 

transferred to 10 ml hand sprayers to conduct 

the experiments . 

Laboratory assaying the effect of lactic acid on 

the mortality of cotton nymphs A. gossypii : 
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Okra plants free of any infection were selected 

and planted in plastic pots with a diameter of 

(12) cm (1 kg). It was carefully confirmed that 

they were free of aphid infection and cleaned 

well with a small, soft brush. Then, paper in 

the form of a funnel was placed around the 

stem of the plant to count the number of 

mortal and falling insects from the leaves. 25 

nymphs were placed on each plant with three 

replicates of each concentration in addition to 

the control treatment. The pots were then 

treated with dilutions of lactic acid (10-1, 10-

3, 10-5) at a rate of 2 sprays on the location of 

the nymphs and from a distance of 15 cm. For 

the control treatment, they were sprayed with 

distilled water only, after which the pots 

treated with the specified dilutions were 

transferred to (Isolation box for experiments) 

Each dilution treatment was in a separate strip, 

while the control treatment was separated in 

another place away from the box in order to 

ensure that insects did not move from the 

control to the replicates that were treated with 

lactic acid dilutions . 

Statistical analysis: 

 The study results were statistically analyzed 

using GenStat Release 2009 V12.1 software 

according to a completely randomized design 

(C.R.D) factorial experiments with completely 

randomized design for laboratory experiments. 

The least significant difference (L.S.D) test 

was used under the 5% probability level 

(P≥0.05) to test the significance of the results. 

The percentage of loss was corrected 

according to the Abbott equation [19 .] 

Results and discussion  

The effect of lactic acid on the mortality of 

cotton nymphs A. gossypii laboratory: 

 The results listed in Table No. (1) showed the 

effect of lactic acid on the mortality of A. 

gossypii nymphs, where the mortality rate 

increased with an increase in the time period 

and a decrease in dilution (increasing the acid 

concentration). The highest mortality rate was 

at the lowest dilution (10-1) (highest acid 

concentration) which reached (82.68, 100, 

100) % after (24, 48, 72) hours, respectively, 

compared to (0.00) % in the comparison 

treatment, while the lowest percentage of 

mortality was at the highest dilution (10-5), 

where It reached (5.32, 22.68, 54.68) % after 

the same period of time respectively, 

compared to (0.00) % in the comparison 

treatment. Figure (1): showed the effect of 

lactic acid dilution (10-1) on A. gossypii 

nymphs. 

  

 

 

Table No. (1) shows the effect of lactic acid on the mortality of nymphs of cotton A. gossypii 

Dilution rate 
Percentage of mortal insects/ hour 

Dilutions 
72 48 24 

0.00 0.00 0.00 0.00 Control  

65.72 54.68 22.68 5.32 10
-5 

98.84 85.32 46.68 14.68 10
-3

 

49.66 100 100 82.68 10
-1

 

 26 96.29 67.25 Average period 

L.S.D (P≤0.05) :-  For dilutions = 2.070   For periods = 1.793   For interference = 

3.586 
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The general trend in the field of plant 

protection is to reduce the use of pesticides 

and replace them with environmentally 

friendly biological products. The most 

promising strategy for plant protection is the 

use of microbial metabolites [20]. Lactic acid 

is an organic compound and is one of the most 

important acids produced by lactic acid 

bacteria (LAB). [21] showed the effect of 

lactic acid on the third instar larvae of the 

insect Aedes aegypti, where it gave a 

percentage of mortality at concentrations (0.8, 

0.6) of (100) % after (16, 24) hours of 

exposure, respectively. While [22] found that 

lactic acid (10%) was toxic to silkworm 

caterpillars (Bombyx mori) and led to a 

noticeable decrease in their growth, which led 

to the mortality of the caterpillars. The results 

are agreeing with a study [23] that showed the 

effect of synthetic kojic acid on the mortality 

of A. gossypii, as the mortality rate on the first 

day when treated at a concentration of (100 

parts per million) reached (5.0) %. On the 

second day of treatment, the mortality rate 

increased (20.0) %. In addition, after three 

days of exposure, the effect appeared to 

double in the mortality rate, reaching (40.0) 

%. The mortality rate of A. gossypii varies 

greatly depending on the concentration and 

time duration (days). The mortality rate of A. 

gossypii increased with increasing 

concentrations. In addition, mortality 

increased when the time period was 

prolonged, and this was indicated in a study 

[23]. While the results of a study [24] showed 

that citric acid was effective against all tested 

stages of Aphis craccivora at all exposure 

times. It was noted that this activity had a 

minimal or minor effect after two hours, and 

its effectiveness gradually increased until it 

became very effective after 12 hours. And in 

another study of the effect of some compounds 

produced from the fungal filtrate Trichoderma 

harzianum on some aspects of the life of the 

insect Myzus persicae, where the percentage 

of mortality of nymphs and adults increased 

when concentrations increased to (39.15, 

36.22) respectively, compared to (12.29, 6.1). 

% in the control treatment three days after the 

treatment, this study was aligning with our 

results, the mortality of A. gossypii was 

increase with the increasing concentration 

(low dilution) of lactic acid [25 .] 

Conclusion  

The results of the current study showed an 

effective effect of lactic acid on the mortality 

Figure (1): showed the effect of lactic acid on A. 

gossypii nymphs. 
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of A. gossypii nymphs in pots planted with 

okra plants at different dilutions and time 

periods. There was a direct relationship 

between the time period and the rate of 

mortality of  nymphs and an inverse 

relationship between dilution of lactic acid and 

the rate of mortality of the nymphs. A. 

gossypii . 
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