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ABSTRACT: 

Insecticides have revolutionized to fight against endemic diseases in developing countries. Secondly, there 

is a reverse side to this synthetic pesticide; these agents pose a potential risk to humans and animals 

due to presence of their residues in the food. These synthetic insecticides are not only effective against 

the insect but also found to affect non target animals adversely. To study their effects on living organism, 

in present attempt Barley (Hordeum vulgare) is used as a model plant. Effect of different concentrations 

of synthetic insecticide Coragen on germination, seedling growth and cytology of Barley seeds was 

studied. We have been found that Coragen does not affect germination, it affect seedling growth with 

respect to doses and also induce mitotic abnormalities in higher concentrations. Increase in mitotic 

abnormalities with increase in concentration of Coragen implies that the insecticide affects normal 

cellular division process. We can conclude that most of these divisional irregularities were repaired and 

also germination, seedling growth were not affected adversely. hence, Coragen may be the safer sythetic 

insecticides which can be used to control insect population. 
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INTRODUCTION: 

Evolution in genetic trends of insects and pests 

open up wide doors for discovery of synthetic 

insecticides and pesticides. These insecticides 

and pesticides are mostly effective against 

specific insects but also extremely cytotoxic to 

non-target organisms. Coragen is one of the 

insecticides which primarily used as a larvicide. 

It is most effective against lepidopteran insect 

pests. Coragen is an anthranilic diamide 

insecticide in the form of a suspension 

concentrate. Chemically FMC Coragen® consist 

of Rynaxypyr as an important ingredient which 

possesses unique mode of action. It not only 

controls pests those are resistant to other 

insecticides, but also avoids any lethal effect on 

non-target arthropods conserving natural 

parasitoids, predators and pollinators (FMC, 

2020). There is need to evaluate possible 

cytotoxic effects of Coragen at cellular level.  

In the present study Hordeum vulgare (2n=14) is 

used as a test system. It is diploid nature, has 

low chromosome number (2n = 14) with high 

degree of self-fertility and relatively large 

chromosomes, which allow easy detection of 

mitotic phases and chromosome aberrations. 

Barley is enough sensitive to cytotoxicity and 

genotoxicity assay which is effectively used to 

evaluate toxic activities of certain chemical 

compounds. Hence, present investigation aimed 

at evaluation of cytotoxicity and genotoxicity of 

Coragen against seedling growth and mitotic 

chromosomes on Barley. 
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MATERIAL & METHODS: 

For evaluation of cytotoxicity of Coragen against 

Barley (Hordeum vulgare) seeds, following 

procedure was carried out - 

1. Selection of Material 

The barley (Hordeum vulgare) seeds were 

procured from the Sadhana Vidnyan Kendra 

Durgapur, Badnera. Total 600 seeds were used in 

four treatments (150 seeds each), three 

replication for each treatment. 

 

2. Treatment of Insecticide 

FMC Coragen® was bought from Krishi Seva 

Kendra, Amravati. Doses of 0.1%, 0.2% and 0.3% 

concentration were prepared by using amount of 

Coragen in distilled water. Physiologically similar 

seeds were directly soaked in insecticide solution 

and kept in Remi Orbital Shaking incubator at 

110rpm for 18 Hrs (Plate I: a). All treatments were 

carried out in triplicates at Cytogenetics and 

Molecular Biology Laboratory, Department of 

Botany, Government Vidarbha Institute of 

Science and Humanities, Amravati. 

  

3. Seedling growth parameters 

a. Seed Germination: For germination study, 25 

seeds were kept on moist blotting paper. 

Actively emerging radicals were considered as 

criteria for germination. Seed germination 

data was recorded after 3 days (Plate I: b). 

b. Seedling Height: Seedling height was 

measured following the procedure of More and 

Malode (2018). Twenty-five seeds were 

arrange in slots of blotting paper kept in trays 

for seedling height determination (Plate I: c). 

Data of seedling height i.e. shoot length, root 

length and seedling survival recorded after 7 

days. Seedling vigour index was calculated by 

following formula – 

𝑆𝑒𝑒𝑑𝑙𝑖𝑛𝑔 𝑉𝑖𝑔𝑜𝑢𝑟 𝐼𝑛𝑑𝑒𝑥

=
𝑆𝑒𝑒𝑑 𝐺𝑒𝑟𝑚𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑝𝑒𝑟𝑐𝑒𝑛𝑡

𝑆𝑒𝑒𝑑𝑙𝑖𝑛𝑔 ℎ𝑒𝑖𝑔ℎ𝑡

× 100 

Seedling height measurements were 

statistically analyzed by using SPSS software 

provided by Department of Statistics, 

Government Vidarbha Institute of Science and 

Humanities, Amravati. Standard error was 

calculated for each of control and different 

concentrations. Paired sample t-test was 

conducted for randomly selected 15 samples 

to calculate significance of treatments 

comparing to control.  

 

4. Cytological Study  

For cytological study germinated seeds with 

radical length ranging from 0.5 to 0.7cm were 

preserved in Cornoy’s fixative (Alcohol: Glacial 

Acetic acid in 3:1 proportion) for 24Hrs. and then 

transferred to 70% alcohol till their use in 

cytology. For cytological preparation, root tips 

were first hydrolysed in 1N HCl for 10 minutes at 

650C. After hydrolysis, root tip are transferred to 

cavity block containing 2% Aceto-carmine for 

staining for 15 min. After staining slides were 

prepared as per standard procedure. Semi-

permanent slides observed under high 

magnification microscope and total no. dividing 

cells, number of mitotic abnormalities recorded. 

Mitotic index and percent chromosomal 

aberration (Abnormality %) calculated by 

following formulas -   

Mitotic Index =
Number of dividing cells

Total number of cells scored
× 100 

 

Chromosomal aberration %

=
Number of aberrant cells

Total number of dividing cells

× 100 
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RESULT & DISCUSSION: 

Effects of Insecticide Coragen on various 

parameters like seed germination, seedling 

growth, cytology was evaluated (Table 1). 

Seed Germination Percentage 

Seed is a package of heredity. Its growth after the 

period of dormancy starts with imbibition of 

water which in turn causes embryo expansion, 

cell expansion, cell wall synthesis and activation 

of metabolic signaling resulting into radical 

protruding out of seed. Overall process is called 

as germination. This process is a preliminary 

stage of every seed propagating plant (Barroco et 

al., 2005).  

Data on effect of different concentrations of 

18Hrs Coragen treatment on seed germination in 

Hordeum vulgare are tabulated in Table 1. All 

treatments showed 100% germination followed 

by control implying the fact that insecticide does 

not affect germination rate of barley. These may 

be due to active repair system which instantly 

repairs every error caused in metabolic pathways 

required for normal seed germination. 

          The percent germination in seeds depends 

on the nature of the Insecticide and its dose of 

treatment. Most of the insecticides also act as a 

mutagen or impose teratogenic effect on plant 

system.  Many of these insecticides have 

clastogenic (chromosome damaging) effects on 

plants via reactive oxygen derived radicals (Yuan, 

1993). 

 

Seedling Height and Seedling Survival 

         Data on effects of different concentration of 

18Hrs. Coragen treatment on seedling height in 

Hordeum vulgare are tabulated in Table 1, Figure 

1. All treatments show seedling height increased 

over the control (23.1cm) with maximum seedling 

in height (27.10 cm) recorded in 0.2% 

concentration of Coragen. 0.1% and 0.3% 

concentrations shows 23.17 and 23.73 cm 

seedling height respectively, which are less than 

seedling height observed in 0.2% concentration 

but increased over the control.  Hypothetical 

(tabulated) t-value at 0.05 probability (t.05) is 

1.701 at df (degree of freedom) = 28. All the t-

value calculated for different treatments showed 

increase over tabulated value (i.e. > 1.701). Hence 

null hypothesis is rejected. Treatments found to 

be significant and effective. 

Germination result not affected in initial phase of 

treatment; further growth of seedling get arrested 

due to effect of insecticide due to micro mutations 

called in the late stage of development. Seedling 

survival is 100% in all treatments followed by 

control. This implies that Seedling survival is not 

affected by treatments; while seedling growth is 

increased over control in all treatments. This 

might be attributed to the fact that insecticide 

may affect the normal cell division and increased 

the rate of division process which may be caused 

by increased synthesis of regulatory proteins 

required for cell division.     

Seedling growth and cytological study is an 

effective tool to evaluate cytotoxic and genotoxic 

effects of certain chemical extracts. This method 

is effective, employed to check hazardous effects 

of certain plant extracts, insecticides, pesticides, 

herbicides, other chemical compounds and even 

heavy drugs used to treat certain devastating 

diseases.  This inhibitory or stimulatory effect of 

insecticides resembles with mutagenic effects of 

different chemical or physical mutagen. 

Mutagenic effects reported by many coworkers on 

different crops like Nilan et al., (1973) in barley, 

Awan et al., (1980) in rice, Bhat et al., (2007) in 

Vicia faba L. etc. 

Cytological Study 

       Data on effect of different concentration of 

18Hrs Coragen treatments on mitotic index and 

frequencies of mitotic abnormality tabulated in 

Table 1, Figure 1. Mitotic index found to be 

increasing with increasing concentration of 

insecticide. Maximum mitotic index found in 



I J R B A T, Issue (IX), Vol. II, May 2021: 11-17  e-ISSN 2347 – 517X 

A Double-Blind Peer Reviewed & Refereed Journal                                                                                             Original Article 

 
 

 

 

P
ag

e1
4

 

0.03% concentration (26.80); while 0.1% and 

0.2% concentrations shows intermediate values 

of mitotic index 24.61 and 25.26 % respectively. 

Control showed MI 22.97%. Mitotic index 

reported to be a good indicator to access the 

cytotoxic level and to test mutagenicity of 

chemicals in cells (Akinboro et al., 2001a; 

Fiskesjo, 1985; Leme and Marin-Morales, 2009). 

In Control, only normal mitotic phases were 

observed and no abnormality recorded (Plate I: d 

to g); while all treatments shows increasing 

percent of mitotic abnormalities in nonlinear 

manner. Maximum abnormality percent observed 

in 0.2% concentration of Coragen treatment 

(10.99%) while 0.1% and 0.3% concentrations 

show 7.03% and 10.28% abnormality percent 

respectively. Mitotic abnormalities were observed 

in the form of chromosomal bridges, laggards, 

distorted metaphase, sticky chromosomes, 

distorted prophase, non-orientation of 

chromosomes and unequal distribution of 

chromosomes etc. (Plate I: h to o). 

Lagging of chromosomes may be attributed to 

chromosome attachment to very weak spindle 

fiber or no attachment at all. Lagging 

chromosomes and fragments are observed due to 

the formation of acentric chromosomal fragment 

during exchange or chromosomal breaks (Verma 

et al. 2012). Distortion of chromosome in 

prophase and metaphase may be due to loss of 

polarity. Non-orientation of bivalents caused by 

abnormal spindle function and clumping of 

chromosomes may result in unequal separation 

(Bhat and Wani, 2017). Chromosome stickiness 

reflects toxic effects of insecticide, usually of an 

irreversible type and probably leading to death. 

Akhter et al. in 2015 reported effect of Morter-

48EC and Safathrin-10EC on morphological and 

cytological characters of barley. He found linear 

relationship among increasing abnormality 

percent and increasing dose of insecticides. 

Friesen et al. in 1964 observed that Dicamba (2- 

methoxy, 3, 6-dichlorobenzoic acid) when applied 

to barley during the period of high meristematic 

activity, disrupted normal growth and induced 

morphological and cytological aberrations. Root 

tips of barley seedlings germinated in different 

concentrations of dicamba, showed a sharp 

reduction in number of dividing cells and there 

were much evidences of chromosome clumping 

and the formation of multinucleate cells. 

 

CONCLUSION: 

Present investigation aimed at evaluating 

cytotoxic and genotoxic effect of well-known 

insecticide - FMC Coragen on growth and 

cytological parameters of barley (Hordeum 

vulgare). Insecticide does not found to affect seed 

germination or seedling survival and hence not 

found to have any lethal effect on seedlings of 

barley. But increase in seedling height over the 

control may be attributed to stimulatory effect of 

insecticide on regulatory proteins. Mitotic index 

value was found to be increased with increasing 

concentration of Coragen. Control does not show 

presence of any abnormalities; while all 

treatments show presence of mitotic 

abnormalities. Increase in mitotic abnormalities 

with increase in concentration of Coragen implies 

that the insecticide affects normal cellular 

division process. But as most of these divisional 

irregularities were repaired autonomously due to 

which germination and seedling growth were not 

affected adversely. Hence, Coragen found to be 

safer synthetic insecticides which can be used to 

control insect population.  
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