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               INTRODUCTION 

 

   Cotton is still a major fiber crop of global significance, cultivated in more than 

seventy countries in the world. Cotton crop is playing an important role in economic, 

political and social businesses of the world, in terms of both employment and foreign 

exchange, hence it is popularly known as “White Gold” and “Friendly Fiber”. Though it's 

the most important cash crop in Egypt, and it performs a principal role in the industrial and 
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In these difficult times, growers must pay special attention to the 

efficiency of their agricultural operation. Anywhere many growers reduce 

their staff significantly. So, it’s important to utilize the workforce as 

efficiently as possible in order to stay in business. One source of efficiency 

is the proper use of tank mixes in the spray program.  Tank mix is a 

combination of more than one crop protection pesticide and/or fertilizer in 

the spray at the same time. This article will focus on the efficiency of some 

mixing fertilizer foliar nutrients (Novatrin®, Super Mix® and Potasin-F®) 

combined with biorationanl insecticide (Radiant®) on Some biochemical 

processes of spiny bollworm Earias insulana (Boisd.)  Use these compounds 

against E. insulana during the two following seasons in 2018 and 2019 at the 

experimental farms of the faculties of Agriculture, Saba Bacha- Alexandria- 

Egypt. The achieved results specified that the highest efficacy was gained by 

Novatrin / Radiant®, which decreased the incidence of E. insulana (0.84 

larvae /10 green bolls) in the season of 2017. Furthermore, the foliar 

treatments of Novatrin / Super Mix /Radiant® and Super Mix / Potasin-F / 

Radiant® gave the highest decrease in the level of the E. insulana infestation 

(0.53 and 0.65 larvae /10 green bolls, respectively) in the season of 2019. The 

consequent treatment of Novatrin / Radiant® had severity affected on DNA 

structure and protease enzyme activity in the cotton season of 2017, While, 

in the cotton season of 2019, all of the performed treatments, to a more or a 

less, extent unprofitably affected the DNA and Protease enzyme activity but 

the treatment of Novatrin / Super Mix / Potasin-F had more effect on DNA 

structure and protease enzyme activity.  
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agricultural economy of the country. Cotton suffers from numerous injurious species of most 

serious insects such as bollworms, sucking pests, and leaf worms. Cotton bollworms are 

considered a problem in growing cotton, because of feeding preferentially on the fruiting 

structures, which are normally shed after injury (Hearn and Fitt, 1992); they are namely 

known as; Spotted bollworms, Earias insulana (Boisduval), Pink bollworm, Pectinophora 

gossypiella (Saunders); Earias vittella (Fabricius) and American bollworm Helicoverpa 

armigera (Hubner) (Akhtar and Farooq, 2019). These bollworms are said to be notorious 

insect pests, which can be the reason for up to 50 % loss (Dhawan et al., 1998). Bollworms 

pertaining to OR. Lepidoptera is called lepidopteran species; attacks different plant’s fruiting 

bodies including cotton.  

  Controls of these insect pests have depended exclusively on conventional. 

Insecticides though, the Excessive indiscriminate use of organophosphates, carbamates and 

synthetic pyrethroids has shaped a number of problems such as resistance and pest 

resurgence (Bajya et al., 2010) and earnestly influenced the population consisting of the 

natural enemies (Yang et al., 2002 and Younis et al., 2007). A new approach in insect pest 

control is the use of substances that affect insect growth and development because the 

reduction of pesticide uses, not only arouse increased economic profit but also contribute to 

a cleaner environment and improve the health status of farmers (Hossain et al., 2004; Kouser 

and Qaim 2011; Abdullah et al., 2015). 

  This goal leads to the search for some alternative methods; the use of foliar 

fertilization to relieve physiological stress has great potential (Gray and Akin, 1984). The 

role of bio-fertilizers in agriculture assumes special significance, particularly in the present 

context of the increased cost of chemical fertilizers and their hazardous effects on soil health. 

(Kumar et al., 2017). Therefore, foliar nutrient sprays (fertilization) are good 

instruments to produce a profitable cotton crop to outdo the possible influence and 

problems resulting from insect and disease damage. also, foliar spray enables mend 

deficiencies of certain required nutrients in large amounts (macro-elements) and 

required in trace amounts (micro-elements) (Treshow, 1970; El-Naggar, 1998; 

Mesbah et al., 2000; El-Naggar, 2009). Recently, great attention has been paid to by 

several Egyptian and foreign investigators. They proved that the productivity of cotton 

increased by applying the technique of foliar feeding (El-Menshawi, 2003; Pettigrew et al., 

2005; Zakaria et al., 2011). 

     Therefore, in contribution to the former carried out investigations, the present study 

aims to evaluate newly adopted trials included, including the bio-fertilizer Microbin, many 

macros and micro foliar nutrients and alternative chemical compounds, such as standard 

insecticides (Lambda-cyhalothrin, chloropyrifos) and bio-rational insecticide (Radiant®) are 
known to be effective against bollworms (El-Bassouiny et al., 2015) were evaluated for 

controlling the incidence of spiny bollworms on the cotton plant; besides, estimating their 

side effects on the protease enzyme and DNA structure of the inspected larvae of spiny 

cotton bollworms.  
 

      MATERIALS AND METHODS 

 

  The experiment of the investigation was conducted along two consequent cotton 

seasons, namely 2018 and 2019, at two experimental farms in Alexandria Government, the 

faculty of Agriculture, (Saba Bacha) and the faculty of Agriculture (El-chatby), respectively 

in Egypt. Whereas, cotton variety ''Giza 86'' was cultivated on the 20th of April and 1st of 

May, in both seasons respect.The experimental area was 
1

2
 faddan (2100 m2) divided into 

plots each of 0.01 feddan (42 m²). In both seasons of 2018 and 2019 the randomized 

https://en.wikipedia.org/wiki/Cotton
https://scialert.net/fulltextmobile/?doi=je.2012.375.381#21527_b
https://scialert.net/fulltextmobile/?doi=je.2012.375.381#12504_tr
https://scialert.net/fulltextmobile/?doi=je.2012.375.381#937618_ja
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complete block design was utilized in the trial program with three and four replicates for 

each treatment, as well as, the untreated check, in respect. Each plot was separated from the 

adjacent one by a half-meter belt to minimize the interference of spray drift from one 

treatment to another. 

In the cotton seasons of 2017 and 2019, pre-planting treated the cotton seeds with 

bio-fertilizer "Microbin®". The trial area was divided into 6 and 7 treatments in addition to 

an untreated check. Treatments included: 1) foliar fertilizers: "Super Mix, novatrin and 

potasin -F; 2) synthetic insecticide lambda-cyhalothrin (Katron® 5%EC) and chlorpyrifos  

(Pestban® 48%EC), 3) A bio-pesticide "Radiant®" which was individually sprayed, three 

following periods applied in treatments at different period, i.e., (beginning of flowering, fifty 

percentage of flowering and of the beginning of fruiting). 

Assessments were executed for determining the efficiency of the applied treatments 

to confirm the mixtures against the spiny bollworms E. insulana. Also, the side effect of 

performed treatments was determined on the protease enzyme and DNA structure of 

occurring spiny bollworm larvae on the treated cotton plants. 

Estimation of Bollworms Infestation: 

 ten green bolls/plot had taken at random as a weekly sample, the inspected bolls for 

each treatment were 30 and 40 green bolls in both seasons, respectively. In each taken 

sample, the bolls were inspected externally before dissection and internally examined. 

Infestation records were based on the existence of injury symptoms regardless of the 

presence of the larvae. The level of infestation by bollworms was weekly estimated along 

ten or/ and nine weeks during 2017 and 2019 seasons, respectively. 

Extraction, Isolation and Purification of Lepidopteran Spiny Cotton Bollworm Larval 

Genomic DNA: 

The Random Amplified Polymorphic DNA (RAPD) – PCR (Polymerase Chain 

Reaction) analysis was carried out in the faculty of Agriculture, (Saba Bacha) and city of 

scientific research and technological applications, District New Borg EL-Arab city, 

Alexandria Government, Egypt; in the growing seasons of 2017 and 2019, respectively. 

Genomic DNA was isolated from cotton spiny bollworms larvae which were collected from 

the field and kept at -20°C. The method of determination is described by Murray and 

Thampson (1980). 

Quantification of Protease Enzyme Expression Using Real-time PCR: 

  E. insulana larvae collected lively of the almost same age and weight from each 

plot and transferred to the lab. Comparative quantification analysis was done using Rotor-

Gene-6000 Series Software based on the adopted equation by Rasmussen (2001). 

Tested Compounds: 

1-Foliar Fertilizers; manufactured by the General Organization Agricultural Economic 

Fund   (G.O.A.E.F) (Egyptian Ministry of Agric.): 

a. Potasin-F: The ingredients are 30% potassium oxide, 10% fivith potassium oxide, NPK 

(0: 10: 30).  

b. Novatrin:Contains: K 5%; N 5%; P 5%; Fe 1.5%;  Zn 1.5%; Mn 1%;  Mo 0.01%;   B 

0.5% 

c. Super Mix:It contains micro and rare elements, a group of amino acids, magnesium and 

natural growth stimulants. 

2-Chlorpyrifos (Pestban® 48%EC): PP321; ICIA0321 (both ICI) (Agrochem for 

Fertilizers & Chemicals, 473 El-Horreya Street, Bolkeley, Alexandria, Egypt).  

3-Lambda Cyhalothrin (KATRON® 5%EC): PP321; ICIA0321 (both ICI) (Agrochem 

for Fertilizers & Chemicals, 473 El-Horreya Street, Bolkeley, Alexandria, Egypt).  

4-Spinetoram (Radiant® 12 SC): XDE-105; DE-105 (both Dow), Dow, Cairo, Heliopolis 

11771, Egypt. 
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The application of foliar's sequences compared with chlorpyrifos and lambda-

cyhalothrin as standard insecticides are obtainable in Table (1).  

 

Table 1: Foliar compound and their rates during the growing seasons of 2018 and 2019. 

 
 

Statically Analysis: 

The data were exposed to the analysis of variance test (ANOVA), with mean 

separation at 5% levels of significance, Computer program COSTAT and Duncan’s 

Multiple was used to compare the averages according to the method of Snedecor and 

Cochran (1967). 

                                                                                                                                                   

        RESULTS  

 

1-The Combined Effect of Bio-Fertilizers, Foliar Sprays and Certain Insecticides on 

The Incidence of E. insulana Infestation Throughout Two Growing Seasons (2017 and 

2019): 

A- Season 2017: 

The exhibited results in Table 2 show the revealed effects of the achieved foliar 

treatments on the mean numbers of inspected spiny bollworm larvae /10 green bolls of the 

bio-fertilized cotton plants. From the table, it could be noticed that each of the subsequently 

performed sprays of Novatrin / Radiant® was highly efficient and recorded the utmost lower 

level of infestation amounting to 0.84 larvae /10 bolls, while, the other applied foliar 

treatments, gave a more or a less increased infestation level calibrated from 1.24 larvae / 10 

bolls for the treatment of Novatrin / Super Mix to 1.45 larvae / 10 bolls for the treatment of 

Novatrin. Remarkably, the measured level of the spiny bollworm infestation in untreated 

check was higher than that calculated for each of the aforementioned treatments and 

comprised 1.75 larvae / 10 bolls. 

 

Table 2: The influence of tested foliar treatments on the mean numbers of Earias insulana 

larvae /10 bolls during the growing season of 2018 

 
                          Means followed by the same latter are not significantly different at the 5 % level 

https://scialert.net/fulltextmobile/?doi=je.2012.375.381#890_b
https://scialert.net/fulltextmobile/?doi=je.2012.375.381#890_b
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B- Season 2019: 

The demonstrated data in Table 3 elucidate the response of bio-fertilized cotton 

plants to the detected effect of each performed foliar treatment on the calculated means of 

inspected spiny bollworm larvae / 10 bolls. From the table, it could be revealed that each of 

the subsequently applied sprayings of Novatrin / Super Mix/ Radiant® gave a highly efficient 

control of the spiny bollworm (0.53 larvae / 10 bolls), followed by Super Mix/ Potasin-F/ 

Radiant® (0.65 larvae / 10 bolls). Consequently, for the other foliar applied treatments, the 

rate of the determined spiny bollworm infestation amounted to (0.71 larvae / 10 bolls) in the 

case of  Novatrin / Potasin-F / Radiant® treatment, (0.78 larvae)-Novatrin / Potasin-F / 

Chloropyrifos, (1.03 larvae)-Chloropyrifos, (1.06 larvae)-Super Mix/ Potasin-F/ Lambda 

Cyhalothrin 5% and (1.09 larvae)-Novatrin / Super Mix/ Potasin-F. Comparatively the 

untreated check gave a high level of spiny bollworm infestation amounting to 1.71 larvae / 

10 bolls. 

Table 3: The influence of tested foliar treatments on the mean numbers of Earias insulana 

larvae /10 bolls during the growing season of 2019. 

 
Means followed by the same latter are not significantly different at the 5 % level 

2-The Efficiency of Foliar Application on The Larval Genomic DNA of Spiny Cotton 

Bollworm Throughout Two Growing Seasons (2017 and 2019). 

A. Season 2018: 

The illustrated results in Figure (1) considered a confirmative tool for the evaluation 

of genomic template stability (a qualitative measure reflecting changes in RAPD profiles, 

which is affected by certain performed foliar compounds of plant nutrients, alternative 

chemical and bio- compounds. Exposure to these treatments led to an increase or a decrease 

in the number of amplified polymorphic DNA and increased gene expression. Exposure to 

such chemicals undoubtedly contributed to the formation of DNA damage in the genomic 

pool of the lepidopteran bollworm larvae. However, the level of alteration was clearly 

dependent on the sequent effect (before and after) on the post-treated larvae.   

From Figure (1), it could be revealed that each of the performed sprayings of Novitrin 

/ Radiant® (2) and Super Mix / Radiant® (4) induced DNA damage of the spiny bollworm 

larvae, followed by the foliar treatment of Super Mix (5). Vice versa, there were no 

differences between Novitrin (1), Novitrin / Super Mix (3), Lambda Cyhalothrin 5% (6) like 

the Untreated Check(7), was less effective on the larvae DNA of spiny bollworms.  

B. Season 2019: 

The illustrated RAPD-PCR profiles in Figure 2, elucidate that exposure to the 

performed sprayings of foliar nutrients, alternative and biorationanl insecticides gave, a 

more or less, higher levels of DNA alteration, which are indicated by the appearance and /or 

the disappearance of DNA bands, compared with those detected in the untreated control. 

These DNA alterations to more extent are related to the differences in the determined rated 

mortality of spiny bollworm (Earias insulana) induced by each of these consequently tested 

compounds. 
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Fig.1: RAPD -PCR profiles of larval genomic DNA bands of spiny cotton Bollworm after 

tested foliar treatments, throughout the growing season of 2018. Whereas: (M) DNA marker; 

(B) Blank; (1) Novitrin; (2) Novitrin / Radiant®; (3) Novitrin / Super Mix; (4) Super Mix / 

Radiant®; (5) Super Mix; (6) Lambda Cyhalothrin 5%; (7) Untreated Check. 
 

 
Fig. 2: RAPD-PCR profiles using primer (RAPD15), of genomic DNA bands of spiny 

cotton Bollworm larvae after foliar treatments throughout the growing season of 2019. 

Whereas: (M) DNA marker; (C) Untreated Check; (1) Novitrin / Super Mix/ Radiant®; (2) 

Novitrin / Super Mix/ Potasin-F; (3) Novitrin / Potasin-F / Radiant®; (4) Novitrin / Potasin-

F / Chloropyrifos; (5) Super Mix/ Potasin-F/ Radiant®; (6) Super Mix/ Potasin-F/ Lambda 

Cyhalothrin 5%; (7) Chloropyrifos. 
 

From the figure it could be noticed that each of the performed foliar sprays of 

Novitrin / Super Mix/ Potasin-F (2) and Super Mix/ Potasin-F/ Lambda Cyhalothrin5% (6) 

were highly efficient and gave the utmost lower level of the detected spiny bollworm DNA, 

followed by Novitrin / Potasin-F / Chloropyrifos (4), Novitrin / Super Mix/ Radiant® (1), 

Novitrin / Potasin-F / Radiant. (3)  Chloropyrifos (7) and Super Mix/ Potasin-F/ Radiant® 

(5), respectively, whereas, the measured level of DNA band, in the untreated spiny bollworm 

larvae (C) was comparatively higher than that detected for each of these tested foliar sprays 
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in the above-mentioned treatments; therefore, it could be suggested that these sequent 

applied foliar treatments were more or less effective on the synthesis of larval DNA. On the 

other hand, slight changes occurred in the measured DNA patterns in the other applied foliar 

treatments Figure (2).   

3-The Efficiency of Foliar Application on The Activity of Larval Protease Enzyme 

Throughout the Two Growing Seasons (2018 and 2019): 

A- Season 2019: 

  Table (4) shows to the tested foliar fertilizers and all alternative and biorationanl 

insecticides have severe effects on the activity of larval protease of the spiny bollworm, E. 

insulana in comparison to the untreated check. In this respect, the foliar treatments of 

Novatrin/ Super Mix and Novatrin/Radiant® decreased the expression level of enzyme 

activity up to the lowest value of 1.6E-05 and 7.67E-05-fold, in respect, followed by the 

treatments of Novatrin and Super Mix /Radiant® (0.00021and 0.000222-fold, respectively), 

compared to the untreated check which gave a value amounted to 1.00 (fold). While, the 

treatments of Lambda Cyhalothrin 5% and SuperMix gave more increased values of the 

expression level of the enzyme activity, which amounted to 0.000375 and 0.000488, 

respectively, (Table,4), but less than the untreated check. 

Table 4: Quantitative SYBR Green RT-PCR expression of protease enzyme from cotton 

bollworm under different treatment during season of 2018. 

 

B. Season 2019: 

The exhibited results in Table 5 exhibit the determined effects of performed foliar 

treatments on the estimated values of protease enzyme activity, of inspected spiny 

bollworms. It could be noticed that the treatments of Novatrin / Potasin-F / Radiant® and 

Novatrin / Super Mix/ Potasin-F gave a greatly decreased expression level of the enzyme 

activity which amounted to (0.9E-05 - 6.87E-05fold, with respect), followed by the 

treatments of Chloropyrifos and Novatrin / Super Mix/ Radiant®(0.000118 and 0.00018 

fold, respectively). Versus the other treatments of Novatrin / Potasin-F /Chloropyrifos and 

Super Mix/ Potasin-F/ Lambda Cyhalothrin 5% which gave slightly increased values of 

protease activity (0.000188-0.000263 fold, in respect); Super Mix/ Potasin-F/ Radiant® 

which gave a more increased value (0.000508), in comparison to the untreated check 1.00 

fold. 

Table 5: Quantitative SYBR Green RT-PCR expression of protease enzyme from cotton 

bollworm under different treatment during season of 2019. 

 

https://scialert.net/fulltextmobile/?doi=je.2012.375.381#t4
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     DISCUSSION  

 

  Results proved the high efficiency of the evaluated foliar fertilizers and/ or bio-

fertilizer as efficient control agents against the bollworms which are in agreement with those 

recorded by El-Naggar et al. (2008) who found that the applied tri and/or bi - sequent sprays 

of Baythroid® with Greenzit N.P.K and Neem oil with Greenzit S.P100 efficiently decreased 

the rate of spiny bollworm infestation. Also, Gogi et al. (2012) observed that nutrient 

management improves plant health, which enables the plant to tolerate the incidence of 

herbivores sucking as well as chewing insect pests. Torres-Olivar et al. (2014) elucidated 

that fluctuation in the nitrate (NO3
-) application can increase the susceptibility of plants to 

insect pests as its excessive use decreases lignin concentration, which is a substance used by 

plants as a physical defense against various insect pests. In addition, Kiran et al. (2018) 

found that the need for more healthful foods is stimulating the development of new 

techniques to increase plant resistance to phytophagous insects.  

 The end result also revealed that the application of foliar fertilizers with bio-

insecticides was highly effective on the incidence of the bollworms. In this concern, El-

Naggar (2009) stated that the foliar treatment with Easterna Aminofert / Greenzit S.P100 / 

Spinosad decreased the incidence of spiny bollworm infestation in cotton season 2006. The 

foliar treatments of Easterna. / Greenzit S.P100 with Spinosad or/and Chlopyrifos were also 

highly efficient in reducing the level of spiny bollworm infestation. 

Herein the changes of DNA polymorphisms detected by RAPD analysis could be 

used to investigate pest toxicology and as a useful bio-marker assay for the detection of 

genotoxic effects of plant nutrients and alternative chemical and/or bio-compounds on E. 

insulana larvae. These results are in agreement with those attained in the previous studies, 

of Saxena et al. (2004) who stated that the decrease in DNA bands could be either due to the 

blocking of such protein synthesis, suppressing DNA synthesis, or blocking in certain 

proteins, thus preventing the cells from entering mitosis leading to the entanglement of 

chromatin threads. Also, Maluszynska (2005) found that genotoxic agents cause DNA 

damage which is either repaired or otherwise leads to iterations of the DNA. Chromosome 

aberrations are the consequences of a DNA double-strand break that was unrepaired or 

repaired improperly.  

Packiam et al. (2015) documented a significant increase in tail length, percent tail 

DNA and alive tail moment in the treatment of H. armigera larvae with a phytopesticide. 

Plant phenolics have been reported to cause oxidative stress in lepidopteran insects.Also, 

Wang et al. (2018) determined that malathion exposure stimulates DNA damage as 

evidenced by increased expression of HR (homologous recombination) - and NHEJ (non-

homologous end joining)-related genes, which usually participate in the DNA repair process, 

through HR/NHEJ related proteins. 

The above-cited results show that the application of foliar nutrients, insecticides and/ 

or bio-insecticides, to a more or a less, extent affected the Protease enzyme activity and can 

result in a break of the balance among the proteases, causing a disorder in the digestive 

system, which would furtherly affect the growth and reproduction of the insect. That was 

ascertained by the arrived findings by many workers, i.e., Amorim et al (2008) who found 

that the examined protease activity in Glyphodes pyloalis (Lepidoptera: Pyralidae) was 

inhibited by iodoacetamide, a cysteine protease inhibitor, TPCK, a chymotrypsin inhibitor, 

and EDTA, a metalloprotease inhibitor, at 47%, 8%, and 28%, respectively.  

Also, EI-Naggar and Tawfeek (2012) determined that the treatments sequence 

of EAP/ Radiant® and Methoxyfenozide® recorded the high activity of Earias 

insulana larvae Protease enzyme, on the other hand, Radiant®/ Methoxyfenozide®/ 

Chlorpyrifos shows the lowest activity. In addition, Mahdavi et al.(2013) studied the 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3835052/#bibr02
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahdavi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24228902
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effect of several metal ions on the activity of proteases and showed that NaCl, CaCl2, 

CoCl2 (5 and 10 mM), and MnCl2(5mM) reduced the protease activity. Also, Zhao (2019) 

observed that protease inhibitors had varying degrees of inhibitory effect on protease 

activities, consequently, extending the growth and development periods of P. xylostella.   

(Hend, 2020; Mesbah et. al. 2020) indicated that the treatments of Novitrin/Radiant®, 

Novitrin/Super Mix/ Radiant®, Novitrin/Potasin-F/ Radiant® and Novitrin/Super Mix/ 

Potasin-F increased the cotton plant tolerance to infestation incidence of cotton bollworms, 

the highest productivity, a lower percentage of losses and improved fiber properties; besides, 

it reduced the activity of the protease enzyme, drastically affected the structure of DNA, 

compared with the untreated check; and gave high economic benefit. 

 

      REFERENCES 

 

Abedullah, A.; S. Kouser and M. Qaim (2015). Bt cotton, pesticide use, and environmental 

efficiency in Pakistan. Journal of Agricultural Economics, 66(1): 66–86. 

Akhtar, M.N. and A. Farooq (2019). Predator prey interaction between lepidopteran pests 

and coccinellids insects of cotton in southern Punjab,Pakistan. Pakistan Journal of 

Zoology, 51: 583-589. 

Amorim, T. M.; L. L. Macedo; A. F. Uchoa; A. S. Oliveira; J. C. Pitanga; F.P. Macedo; E. 

A. Santos and M. P. De Sales (2008). Proteolytic digestive enzymes and peritrophic 

membranes during the development of Plodia interpunctella (Lepidoptera: 

Pyralidae): Targets for the action of soybean trypsin inhibitor (SBTI) and chitin-

binding vicilin (EvV) (Erythrina velutina vicilin). Journal of Agriculture and Food 

Chemistry, 56 (17): 7738–7745. 

Bajya, D.R.; D. Monga and M.P. Tyagi (2010). Seasonal monitoring of Insecticide resistance 

in Helicoverpa armigera on cotton and chickpea. Indian Journal of Plant 

Protection,38: 41-46. 

Dhawan, A. K. (1998). Integrated pest management in cotton. Pestology, 22(4): 62-74. 

EI-Naggar, A.Z. and M.E. Tawfeek (2012). Efficacy of Some Foliar Fertilizers and 

Alternative Chemicals on the Spiny Bollworm, Earias insulana (Boisd.) Larvae 

(Lepidoptera: Noctuidae) and their Side Effect on Protease Activity. Journal of 

Entomology, 9: 375-381. 

EI-Naggar,A.Z, Gehan, M. Ibrahim and E.I., El-A gamy (2008). Toxicological and 

biochemical effects of some folair nutrients and alternative compounds on the spiny 

bollworm, Earias insulana (Boisd.) (Lepidoptera: Noctuidae), in relation to larval 

electrophoresis. Journal of the Advances in Agricultural Researches, 13 (4): 607-

627. 

El-Bassouiny HM, Tadrose HM, El-Nagge AZ. 2015. Cotton bollworm Helicoverpa 

armigera: control by Biorational insecticides. Journal of Plant Protection and 

Pathology, 6(12): 1703-1709. 

El-Menshawi, M. E. (2003). Effect of foliar application of phosphorus on cotton growth, 

yield and yield components. Journal of Agricultural Science - Mansoura 

University, 28(3):1599-1610. 

El-Naggar, A.Z., (1998). Evaluation of certain foliars and micro-elements in an Integrated 

Pest Management (IPM) program to control cotton bollworms. M.Sc. Thesis, 

Faculty of Agriculture saba basha, Alexandria University, Egypt.  

El-Naggar, A.Z., (2009). Efficacy of some foliar fertilizers and alternative chemicals on 

the spiny bollworm, Earias insulana(Boisd.) larvae (Lepidoptera: Noctuidae). 

Alexandria Journal of Agricultural Research, 54: 139-146. 



Hassan Mesbah1.et al. 216 

Gogi M.D.; J.M. Arif; M. Asif; Z. Abdin; H.M. Bashir; M. Arshad; A.M. Khan; Q. Abbas; 

R.M. Shahid and A. Anwar (2012). Impact of nutrient management schedules on 

infestation of Bemisia tabaci on and yield of non-BT- cotton (Gossypium hirsutum) 

under unsprayed conditions. Pakistan Entomologist, 34(1):87-92.  

Gray, R.C. and G.W. Akin (1984). Foliar fertilization in Nitrogen in Crop Production. R.D. 

Hauck, editor. American Agronomy Society, Madison, 579-584. 

Hearn, A.B. and G.P.  Fitt (1992). Cotton cropping systems. In: Pearson, C. (Ed.), Field Crop 

Ecosystems of the World. Elsevier Press، Amsterdam, pp. 85-142. 

Hend, M.A. Abouzaid (2020). Evaluation of certain safe compounds for controlling the 

lepidopteron bollworms on cotton plantations. Ph.D. Thesis, Fac. Agric., (Saba-

Bacha), Alex. Univ. Egypt pp.116. 

Hossain, F.; C.E. Pray; Y. Lu; J. Huang and R. Hu (2004). Genetically modified cotton and 

farmers health in China. International Journal of Occupational and Environmental 

Health, 10(3): 296–303. 

Kiran, B., A.K. Sood, V. S. Pathania and S. Thakur (2018). Effect of plant nutrition in insect 

pest management: A review. Journal of Pharmacognosy and Phytochemistry, 7(4): 

2737-2742. 

Kouser, S. and M. Qaim (2011). Impact of Bt cotton on pesticide poisoning in smallholder 

agriculture: A panel data analysis. Ecological Economics, 70(11): 2105–2113. 

Kumar, R.; N. Kumawat and Y. K. Sahu (2017). Role of Bio-fertilizers in Agriculture.  

Popular Kheti, 5(4): 63-66. 

Mahdavi, A.; M. Ghadamyari; R.H. Sajedi; M. Sharifi and B. Kouchaki (2013). 

Identification and partial characterization of midgut proteases in the lesser mulberry 

pyralid, Glyphodes pyloalis. Journal of insect science, Maluszynska, J. and J. 

Juchimiuk, (2005). Plant genotoxicty: a molecular cytogenetic approach in plant 

bio-asssays. Journal of Plant Genotoxicity, 56:177- 184. 

Mesbah, H.A., A.Z. El-Naggar, A.A. Abdel- Mageed and Hend, M.A. Abouzaid  (2020). 

New approaches for controlling pink and spiny bollworms through pattern of bio 

control agents and chemicals on cotton properties. Journal of the Advances in 

Agricultural Researches, 25(2) pp  228-246  

Mesbah, H.A., M.M. Ibrahim, E.H. Tayeb, A.Z. El-Naggar and H.M. El-Nimr, 

(2000). Plant health, a new approach for the attainment of tolerant plants to pests 

infestation: Effect of fertilization and foliar application of nutritive elements on 

the infestation of cotton with bollworms. Journal of the Advances in Agricultural 

Researches, 5: 1437-1454. 

Murray, M.G.; and W.F. Thompson (1980). Rapid isolation of high molecular weight plant 

DNA. Nucleic Acids Research, 8(19): 4321- 4325. 

Packiam, S. M.; C. Emmanuel; K. Baskar and S. Ignacimuthu (2015). Feeding deterrent and 

genotoxicity analysis of a novel phytopesticide by using comet assay against 

Helicoverpa armigera (HÜbner) (Lepidoptera: Noctuidae). Brazilian Archives of 

Biology and Technology, 58(4): 487–493. 

Pettigrew W.T.; W.R. jr. Meredith and L.D. Young (2005). Potassium fertilization effects 

on cotton lint yield, yield components and reniform nematode populations. 

Agronomy Journal, 97(4):1245-1251. 

Rasmussen, R. (2001). Quantification on the Light Cycler. In: Rapid Cycle Real-time PCR, 

Methods and Applications (S. Meuer, C. Wittwer, and K. Nakagawara, Eds.), 

Springer Press, Heidelberg, PP. 21–34. 

Saxena, P.N., L.K.S. Chauhan, S. Chandra and S.K. Gupta (2004). Genotoxic effects of 

Diuron contaminated soil on the root meristem cells of Allium sativum: A possible 

https://journals.ekb.eg/issue_23452_23656_.html


The Leverage of Foliar Nutrients Combined with Insecticides on The DNA Structure 217 

mechanism of chromosome Damage. Toxicology Mechanisms and Methods, 

14(5):281-286. doi: 10.1080/15376520490434593. PMID: 20021107. 

Snedecor, G.W. and W.G. Cochran (1967). Statistical Methods. 6th Edn., Oxford and IBH 

Publishing Co. Pvt. Ltd., New Delhi, India, Pages:593. 

Torres-Olivar, V.; O.G.Villegas-Torres; M.L. Domínguez-Patino; H. Sotelo- Nava; A. 

Rodríguez-Martínez ; , R.M. Melgoza-Alemán; I. Alia-Tejacal (2014). Role of 

nitrogen and nutrients in crop nutrition. Journal of Agricultural Science and 

Technology, 4: 29–37. 

Treshow, M. (1970). Environment and Plant Response. McGraw Hill Book Company, 

New York, USA., Pages: 422. 

Wang, W.; L.L. Yang; S.M. Luo; Y.J. Ma; Y. Zhao; W. Shen and S.Yin (2018). Toxic effects 

and possible mechanisms following malathion exposure in porcine granulosa cells. 

Environmental Toxicology and Pharmacology, 64: 172–180. 

Yang, F.Q.; M.W. Du; X.L. Tian and Z.H. Li (2016). Cotton yield and potassium use 

efficiency as affected by potassium fertilizer management with stalks returned to 

field. Crop Science, 56: 740–746. 

Younis, A. M.; H. H. S. Hamouda; A. S. Ibrahim and M. A. Z. Zeitoum (2007). Field 

evaluation of certain pesticides against the cotton bollworms with special reference 

to their negative impact on beneficial arthropoda . 8th African Crop Science Society 

Conf., Elminia, Egypt 27-31 October, pp. 933-1002. 

Zakaria M.S.; M.H. Mahmoud and A.H. El-Guibali (2011). Influence of potassium 

fertilization and foliar application of zinc and phosphorus on growth, yield 

components, yield and fiber properties of Egyptian cotton (Gossypium barbadense 

L.). Journal of Plant Ecology,1(4):259-270. 

Zhao, A.; Y. Li; C. Leng; P. Wang and Y. Li (2019). Inhibitory Effect of Protease Inhibitors 

on Larval Midgut Protease Activities and the Performance of Plutella xylostella 

(Lepidoptera: Plutellidae). Frontiers in Physiology, 9:1963.  

 

 

 

 


	Allelopathic effects of some botanical extracts, compared to the herbicide atrazine, against germination of selected weeds
	Allelopathic effects of some botanical extracts, compared to the herbicide atrazine, against germination of selected weeds

