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Abstract

   Cotton (Gossypium hirsutum L.), an important commercial crop in India, suffers significant pest challenges, notably from Thrips 
tabaci, which can cause substantial output losses. This study examined the efficiency of the commercial entomopathogenic fungus 
Beauveria bassiana (Ami Beauvero Star) in inhibiting T. tabaci infestations on cotton plants in both field and laboratory conditions. 
Field studies demonstrated that treating cotton plants with Beauveria bassiana effectively increased plant growth. In comparison to 
the controls, the treated plants exhibited a root dry mass of 38 g, a shoot dry mass of 137g, a stalk dry weight of 43.11g, and a total 
dry mass of 168g. These results were substantiated by laboratory analysis, which showed that treated plants had more root dry mass 
(24.09g), shoot dry mass (126g), and stalk dry weight (29.07g). The mean total dry mass of the treated plants was 89 ± 14g, which 
was significantly higher than the 51 ± 5g recorded for the control plants. This study evaluated the effectiveness of Beauveria bassiana, 
a commercial entomopathogenic fungus, in reducing thrips damage on cotton plants over eighteen weeks. In comparison with 
untreated plants, the application of Ami Beauvero Star substantially reduced thrips-related damage. While control plants averaged 
4 injuries in Week 2, treatment plants showed no injuries at all. In comparison to the control group, which had 9 injuries by Week 4, 
the treated plants had only 3. Throughout the trial, this pattern was maintained, with control plants showing a sustained increase in 
damage that by Week 10 averaged 17 injuries. Treating plants, on the other hand, showed continuously decreasing injury levels; by 
Week 18, only 2 injuries were recorded as opposed to 7 injuries in the control group.
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Introduction
Cotton (Gossypium hirsutum L.) is a crucial economic crop in 

India [1], known as the ‘White Gold’ and ‘King of Fibre’ [2]. With 
a high economic value, cotton is a significant crop that produces 
fiber worldwide [3]. It is cultivated economically in more than 100 
nations in tropical and temperate conditions [4]. India is the major 
cotton-growing nation in the world [5]. It provides the raw materi-

al to related industries including, textile processing, garment mak-
ing, and fabric manufacturing, among others, and thus provides an 
important contribution to the national economy [6]. However, cot-
ton production faces severe challenges from a wide range of insect 
pests, with approximately 184 species reported in India, causing 
yield losses between 30% and 80% [7]. One of the most common 
pests among them is Thrips tabaci Lindeman, a global pest that 
feeds on a variety of crops, including cotton, cabbages, tomatoes, 
potatoes, onions, and garlic [8]. Thrips tabaci Lindeman functions 
as a vector for several plant viruses and infests cotton during the 
seedling stage [9]. It has recently become a serious pest [10]. 
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Thrips tabaci is usually managed with synthetic pesticides; 
however, this method frequently results in concerns such as insec-
ticide residues in food, resistance development, and high expense 
[11]. Farmers are looking for more environmentally friendly pest 
management alternatives, such as  biological control techniques, 
as a result of growing concerns about the regular and excessive 
utilization of chemical pesticides [12]. Biological control is increas-
ing in popularity in many developed nations as an eco-friendly and 
efficient part of integrated pest management [13]. Entomopatho-
genic fungi (EPF), which are mycoinsecticides, are becoming vital 
substitutes because they offer a more effective and sustainable ap-
proach [14].

Among these approaches, Beauveria bassiana, an entomopatho-
genic fungus, is an efficient biological insecticide [15]. The fungus 
can develop inside the host tissues by avoiding the host’s immune 
system [16]. Eventually, the fungal hyphae will extend out to form 
spores on the host body [17]. The pathogenicity of entomogenous 
fungi is dependent on epidermal penetration, appressorium for-
mation, and conidial adherence and germination [18]. B. bassiana, 
which is well-known for having a wide host range, has a vast range 
of potential for managing T. tabaci and other insect pests [19]. It 
interacts effectively with integrated pest management (IPM) tech-
niques and offers a safe, efficient substitute for current chemical-
based treatments [20].

Another study evaluated the effectiveness of chemical insecti-
cides and entomopathogenic fungi (EPF) against Bemisia tabaci 
nymphs on Bt cotton. The results showed that under polyhouse 
conditions, Beauveria bassiana achieved the highest mortality 
rate, with 85.1% [21]. The present study indicate the effectiveness 
of the commercial entomopathogenic fungus Beauveria bassiana 
(Ami Beauvero Star) in managing Thrips tabaci Lindeman on cot-
ton plants under both field and laboratory conditions, comparing 
treated plants with untreated controls.

Materials and Methods
Experimental field

The experiment was conducted from 2022 to 2023 at the Ami 
Experimental Farm in Ahmedabad, Gujarat (22° 54’ 57.7” N, 72° 
32’ 34.3” E).

Experimental crop
A research study on cotton plants was carried out between 2020 

and 2023 to evaluate the efficacy of Ami Beauvero Star in control-
ling thrips infection, which commonly causes damage to these 
crops. Beauveria bassiana, a fungus known for its biocontrol activi-
ties against pests like thrips [22], was obtained particularly from 
the Indian Type Culture Collection (ITCC). This collection is an es-
sential resource for maintaining and extending microbial cultures, 
ensuring the purity and efficacy of fungal strains utilized in agricul-
tural applications and research.

Seed preparation and inoculation
Cotton seeds were surface-sterilized by soaking them in 0.5% 

sodium hypochlorite for two minutes, and  then in 70% ethanol 
for another two minutes. The seeds were then washed three times 
with sterile distilled water. Seeds were immersed in the fungal so-
lution for 60 minutes at 25 °C to inoculate them. The seeds were 
allowed five minutes to dry on filter paper in Petri plates following 
inoculation. As a control, seeds were submerged in distilled water 
that had been autoclaved and mixed with 0.05% Tween 80.

Experimental design, planting conditions, and plants insect 
resistant assessment

In this study, plant growth and insect resistance were evalu-
ated using a  randomized experimental method. Three seeds per 
pot, both control and inoculated, were sown in soil and under-
regulated lab settings, including synthetic illumination (180 μmol 
m-2s-1), 75% moisture, 27°C, and a 12-hour light period. The plants 
were washed with sterilized water as necessary. After three days, 
the seeds were moved to the field and irrigated two times per day. 
The plants were washed with sterilized water as necessary. After 
three days, the seeds were moved to the field and irrigated twice 
a day. Growth factors such as the height of plants, root dry weight, 
shoot dry mass, and total dry weight were determined in the lab, 
whereas field conditions focused on height, total dry mass, and pod 
number. The bottom of the plant to the top of its upper portion was 
used to measure its height. Harvested plants were washed and al-
lowed to air dry in an oven using forced air for 72 hours at 50°C. 
The lab study included 12 plants (6 control, 6 treatment), and the 
field study had 20 plants (10 control, 10 treatment).
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Pest resistance was examined for 18 weeks, from the early stag-
es of vegetative growth to the reproduction phase, the ability to 
resist insect attack in field conditions was observed three times 
in week. The early morning and late day intervals of the day both 
saw observations. Insect samples were obtained for identification 
using taxonomic keys, and records of pest prevalence and dam-
age were produced. Hard-to-catch species were obtained using 
entomological glue traps, Thrips and Beetles were caught using a 
manual vacuum. To identify the pests, data from previous works 
was compared with observed damage.

Statistical analysis
The analysis of variance was applied to the biometric data, 

which included the plant height, the root dry weight, the shoot dry 
weight, and the total dry weight of the plants. (p < 0.05).

Result and Discussion
Effectiveness of Ami Beauvero Star on the cotton plant in field 
conditions
Dry mass of root (g)

Under field conditions, applying Ami Beauvero Star at a rate of 
40g per 15 liters of water resulted in a considerable increase in 
the dry mass of cotton plant roots compared to the control. The 
treated plants exhibited a notably higher mean root dry mass (38 
± 10) than the control plants (20 ± 3 grams), as shown in Figure 
1. Similar study indicates that the root dry weight of bean plants 
treated with Beauveria bassiana is 0.54 grams [23]. The entomo-
pathogenic endophytic fungus, specifically Beauveria bassiana, 
when injected into chive plant roots in a greenhouse resulted in 
an average dry weight of 0.48 grams, with a standard variation of 
0.09 grams [24].

Figure 1: Efficacy of Ami Beauvero Star on dry root mass of 
cotton plants.

Dry mass of shoot (g)
The cotton plant shoots’ dry mass was considerably enhanced 

by Ami Beauvero Star; treated plants indicated an average of 137 ± 
12 grams, whereas control plants showed a mean of 61 ± 9 grams 
demonstrated in Figure 2. A beneficial effect on shoot development 
is shown by this notable difference. When Beauveria bassiana was 
applied to tissue-cultured bananas damaged by banana weevils, the 
dry shoot weight of the bananas was 36.4 grams (± 3.3 grams) [25]. 
Other studies, displayed that cowpea plants treated with Beauveria 
bassiana (1 × 108) had a shoot dry weight of 11.6 grams in compari-
son to 7.0 grams in the control group [26].

Figure 2: Efficacy of Ami Beauvero Star on dry shoot mass 
(cotton plant).

Dry weight of stalk (g)
The dry weight of cotton stalks was 43.11 grams in treated plants 

against 11.3 grams in control plants, as illustrated in Figure 3. This 
considerable difference indicates that Ami Beauvero Star promotes 
stalk growth in cotton plants. In previous research, using Beauve-
ria bassiana  significantly affected the growth characteristics of bell 
peppers. The treated group exhibited a stem dry weight of 10.49 ± 0.80 
grams, while the control group had 6.62 ± 1.05 grams [27].

Total dry mass of whole plant (g)
Ami Beauvero Star significantly increased the total dry weight 

of cotton plants. The treated plants had a substantially larger aver-
age dry mass (168 ± 23 grams) than  the control plants (72 ± 11 
grams) depicted in Figure 4. Another research demonstrated that 
endophyte-free sorghum plants (controls) had a total biomass of 
117 ± 13.8 grams after harvest. Sorghum plants infected with Beau-
veria bassiana had a higher total biomass (123.6 ± 14.3 g) [28].
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Figure 3: Efficacy of Ami Beauvero Star on dry weight of 
stalk (cotton plant).

Figure 4: Efficacy of Ami Beauvero Star on total dry mass of 
whole cotton plant.

Effectiveness of Ami Beauvero Star on the cotton plant under 
lab conditions

Dry mass of root (g)
In laboratory conditions, applying Ami Beauvero Star at a rate 

of 40g per 15 liters of water resulted in a considerable increase 
in the dry mass of cotton plant roots. Treated plants exhibited a 
greater mean root dry mass (24.09 ± 1.1 grams) than  control 
plants (17.01 ± 2.43 grams) presented in Figure 5. In similar re-
search when compared to the control, the root dry weight of com-
mon beans increased considerably with the application of Beauve-
ria bassiana. The plants that were treated demonstrated a root dry 
mass of 10.72 ± 1.609 grams [29]. The addition of Beauveria bassi-
ana (1 × 108 conidia mL-1) had a positive effect on Lactuca sativa’s 
root dry weight. The root dry weight of the treated plants was 3.32 
± 0.10 grams, whereas the root dry weight of the control group was 
3.18 ± 0.12 grams [30].

Figure 5: Efficacy of Ami Beauvero Star on dry root mass of 
cotton plants in laboratory condition.

Dry mass of shoot (g)
Beauveria bassiana greatly increased the dry mass of cotton 

plant shoots. The treated plants showed a considerably larger 
mean dry mass (126 ± 9 grams) than the control plants (45 ± 11 
grams), as demonstrated in Figure 6. In the comparable research 
the effect of three Beauveria bassiana inoculation treatments on 
seedling development was determined using dry shoot biomass 
measurements. The results showed that seed imbibition resulted 
in a biomass of 45.25 grams; soil drenching generated a biomass 
of 75.35 grams; and leaf spraying achieved the highest biomass of 
152.63 grams [31].

Figure 6: Efficacy of Ami Beauvero Star on dry shoot mass of 
cotton plant in lab condition.

Dry weight of stalk (g)
The addition of Ami Beauvero Star, at 40 grams per 15 liters of 

water, effectively increased the dry weight of cotton plant stalks in a 
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controlled laboratory condition. In particular, compared to the 9.02 
grams per stalk seen in the control group, the average dry weight 
of the treated plants was considerably higher at 29.07 grams per 
stalk, as shown in Figure 7. Additional studies demonstrated that 
Beauveria bassiana endophytic strains considerably increase plant 
growth. Particularly, the stem dry weight of the grapevines (Vitis 
vinifera) was 19.03 ± 8.72 in the control group and 22.59 ± 12.99 
in the treatment group [32].

Figure 7: Efficacy of Ami Beauvero Star on dry weight of 
stalk in laboratory condition.

Total dry mass of whole plant (g)
The plants treated with Ami Beauvero Star exhibited an aver-

age dry mass of 89 ± 14 grams, a much higher amount  than the 
51 ± 5 grams noted for the control plants  exhibited  in Figure 8. 
Other studies documented that the use of Beauveria bassiana as a 
seed covering substantially improved growth properties. The total dry 
biomass increased from 1.69 ± 1.12 grams in the control group to 5.48 
± 1.84 grams in the treatment group [33].

Efficacy of Ami Beauvero Star on Cotton plant
During eighteen weeks, cotton plant thrips damage was consid-

erably decreased by the application of commercial entomopatho-
genic fungus Beauveria bassiana (Table 1). In Week 2, there were 
no injuries on the treated plants, but the control plants had an av-
erage of four injuries. By Week 4, the average number of injuries 
in the control group had substantially increased to 9, whereas the 
treated plants had significantly decreased to an average of just 3. 
By Week 6, this effect persisted, with 4 injuries in the treatment 

Figure 8: Efficacy of Ami Beauvero Star on total dry mass of 
whole cotton plant in laboratory condition.

group and 11 in the control plants. By Week 8, the injured plants 
in the control group had increased to 14, whereas the injured 
plants in the treatment group had increased less sharply, to 6. By 
the tenth week, the treated plants had only 11 injuries, compared 
to 17 in the control group. The significant increase in injuries in 
week 10 for both control and treated groups could be attributed to 
environmental factors such as peak pest activity due to favorable 
weather conditions or the crop’s developmental stage, which might 
have made it more susceptible to pest attacks. In comparison, the 
treated plants had an average of 4 injuries at Week 12, compared to 
the control plants’ average of 15. In Week 14, the treated plants had 
an increase in injuries to 5, whereas the control plants exhibited a 
minimal decrease in injuries to 13. However, the damaged levels 
in the treated plants were lower than in the controls. The treated 
plants showed a more notable decrease, with an average of just 3 
injuries by Week 16, whereas the control plants had further de-
creased to 11 injuries by the same week. When control and Beau-
veria bassiana-treated cotton plants are compared at Week 18, it is 
demonstrated that the treatment has significantly reduced thrips 
damage. The treated plants showed a much-reduced average of 2 
injuries compared to the control plants’ average of 7 injuries.

Conclusions
The study evaluated the efficiency of Ami Beauvero Star in 

treating thrips infections on cotton plants in both field and labo-
ratory conditions and found substantial improvements. The treat-
ment with Ami Beauvero Star resulted in notable increases in plant 
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No. of weeks Laboratory condition Field condition
No. of plants with Thrips injuries No. of plants with Thrips injuries

Control Treated Control Treated
2 1 ± 1 0 ± 1 4 ± 2 0 ± 1
4 5 ± 1 4 ± 1 9 ± 1 3 ± 1
6 8 ± 2 5 ± 2 11 ± 2 4 ± 2
8 10 ± 3 4 ± 1 14 ± 3 6 ± 1

10 15 ± 4 8 ± 2 17 ± 4 11 ± 2
12 17 ± 4 11 ± 2 15 ± 4 4 ± 2
14 18 ± 3 12 ± 1 13 ± 3 5 ± 1
16 21 ± 2 16 ± 2 11 ± 2 3 ± 2
18 24 ± 2 5 ± 1 7 ± 2 2 ± 1

Table 1: Effectiveness of Ami Beauvero Star on Cotton plant.

growth parameters, such as increased root and shoot dry mass, 
stalk dry weight, and total dry mass, indicating improved whole 
health and growth of the plants. Furthermore, thrips damage was 
significantly decreased in the treated plants, indicating the bio-
control agent’s efficiency in decreasing pest injuries. These results 
demonstrate the benefits of Ami Beauvero Star for farmers since 
it provides less pest damage in addition to improved plant health 
and increased yield potential. By reducing the adverse impacts of 
chemical residues and resistance, Ami Beauvero Star acts as an en-
vironmentally friendly alternative to chemical pesticides, promot-
ing sustainable pest management and offering a more sustainable 
method of controlling pests while encouraging healthier and more 
productive cotton crops.
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