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A field study was conducted to investigate the impact of different concentration of Nativo 75 WG 
(trifloxystrobin 50% + tebuconazole 25%) on physiochemical changes in Bunny hybrid Bt cotton.  
In the present study, Nativo 75 WG was sprayed twice at different concentration of @ 250, 300, 
350 g/ha along with Carbendazim @ 500 g/ha. The samples were collected 40, 60, 80, 120 days 
after sowing (DAS). While examining one of the physiological parameter i.e. chlorophyll index, 
Nativo @ 300 g/ha revealed significantly higher value. Similarly in biochemical parameters, such 
as soluble protein, nitrate reductase activity and accumulation of phenols, Nativo @ 300 g/ha 
showed positive influence over the stages. The application of fungicide Nativo 75 WG improves 
the growth of the plant in cotton during flowering and boll formation stage which ultimately 
resulted in greenness of leaf. Thus, Nativo @ 300 g/ha can be successfully employed as a foliar 
spray under field conditions to enhance the physiochemical changes in Bunny hybrid Bt cotton.
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India is an important grower of cotton on a global 
scale. It ranks second in global cotton production after 
China. India is accounting for about 18 % of the world 
cotton production. Strobilurins are a group of chemical 
compounds used in agriculture as fungicides. 
Fungicidal effect of Strobilurins on the metabolism 
of pathogenic fungi, positive influences on host 
physiology and consequently on yield formation 
have been recognized in cereals (Beck et al., 2000).  
Trifloxystrobin seems to increase the plant’s ability to 
tolerate both biotic and abiotic stresses by increasing 
the antioxidative enzyme system. Tebuconazole 
is a triazole fungicide used agriculturally to treat 
plant pathogenic fungi. Until recently, the fungicides 
focused on control of phytopathogens with the sole 
purpose of reducing inoculum. After the launching 
of strobilurins and with the evolution of this group 
of chemical products, the concept of disease 
control gained new perspectives, especially when 
considering the advantages obtained by the action of 
positive physiological effects on these plants.

 During the last decade of intense research 
on the fungicidal properties of strobilurins, the 
evidences of their direct influence in physiological 
processes of plants not infected or threatened by 
pathogens were strengthened. This activity was 
named as “physiological effect”. The physiological 
effects of pyraclostrobin, a new molecule of strobilurin, 
were reviewed under several levels of complexity, 
from the greening effect frequently mentioned and 
the enhancement of stress factors in field and under 
controlled conditions (Wilson et al., 2003).  Hence 
a thorough knowledge on the physiology of these 
compounds becomes warranted to step up the 

productivity. Moreover, no works have been carried 
out to study the effect of trifloxystrobin on Bt cotton. 
Trifloxystrobin + Tebuconazole (Nativo), a fungicide 
seems to play a role in altering the physiology of 
different crops. With this background, an in depth 
investigation was carried out to develop appropriate 
foliar spray based on Trifloxystrobin fungicides for 
increasing growth and physiochemical changes of  
Bt cotton.

Material and Methods

Field experiment was conducted to study the 
effect of different concentration of Nativo 75WG   
(trifloxystrobin + tebuconazole) on Bunny hybrid 
Bt cotton. Spraying with Nativo 75WG at different 
concentration along with Carbendazim (T1- control, 
T2- trifloxystrobin + tebuconazole @ 250 g/ha, 
T3- trifloxystrobin + tebuconazole @ 300 g/ha, 
T4- trifloxystrobin + tebuconazole @ 350 g/ha, T5- 
carbendazim @ 500 g/ha) was carried out in 40 
DAS, 60 DAS, 80 DAS and 120 DAS. Two sprays 
were given during flowering (40-60 DAS) and boll 
formation stage (60-80 DAS) as per treatments 
and observations were recorded on physiological 
and biochemical analysis in all treatments. The 
observations on physiological parameters like 
chlorophyll index by Chlorophyll Meter (SPAD 502), 
designed by the Soil Plant Analysis Development 
(SPAD) section, Minolta Camera Co. Ltd., Japan 
(Peg et al., 1993). The soluble protein content by 
the method of Lowry et al. (1951) and expressed in 
mg g-1 fresh weight. Nitrate reductase activity was 
estimated in the physiologically active leaf by the 
method of Nicholas et al. (1976) and expressed as 
mg NO2 g-1 hr-1 fresh weight. Total phenol content 
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of leaf was estimated by the method of Mallick and 
Singh (1980) and expressed as mg g-1 fresh weight. 

Results and Discussion

Chlorophyll index value

The Chlorophyll Meter (SPAD) instantly measures 
the amount of chlorophyll or “greenness” of plants. 
Chlorophyll meter provides a simple, quick and non-
destructive method for estimating the relative value 
of chlorophyll concentration. A significant increase in 
chlorophyll index was observed in the present study 
due to application of trifloxystrobin coupled with 

Fig. 1. Effect of  trifloxystrobin + tebuconazole on 
chlorophyll index  
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tebuconazole, with a maximum of  10.4 per cent in 
Nativo @ 300 g/ha (T3) on 120 DAS (Fig. 1). The 
increase in chlorophyll index due to application of 
systemic fungicide, cyproconazole and propiconazole 
was reported by Hennouni et al. (2012). A slight 
increase in relative chlorophyll content measured by 
SPAD meter was observed due to triazole applications 
in barley (Gortz et al., 2008). 

Leaf soluble protein content

In the present study, among five treatments, 
Nativo @ 300 g/ha showed significant increase in the 
soluble protein content at 120 DAS with 7.5 percent 
over the control (Table. 1). The results obtained by 
present study for increased soluble protein content 
was strongly supported by Wu and Tiedemann (2001) 
who reported a significant increase in soluble protein 
as a result of azoxystrobin application in wheat. The 
increment in soluble protein due to triazole fungicide, 
triadimefon (Jaleel et al., 2007) in Catharanthus 
roseus, hexaconazole and paclobutrazol in carrot. 

Table 1.  Effect of  trifloxystrobin + tebuconazole on leaf soluble protein content in Bunny hybrid Bt cotton

Leaf soluble protein content (mg g- 1) / days

Treatment 40  60  80  120  

T1-Untreated control 6.07 7.53 8.18 11.67

T2-Nativo @ 250 g/ha 5.99 7.87 8.32 11.43

T3-Nativo @ 300 g/ha 6.09 8.01 9.18 12.54
T4-Nativo @ 350 g/ha 6.00 7.98 8.41 12.36
T5-Carbendazim @ 500 g/ha 6.03 7.80 8.23 12.24

Mean 6.04 7.84 8.46 12.05
SE(d) 0.06 0.07 0.08 0.11
CD (P=0.05) NS 0.16 0.18 0.24

Nitrate reductase enzyme

The application of Nativo @ 300 g/ha also 
displayed a significant increase in NR activity and 
the maximum increase of 12 per cent at 120 DAS 
(Table. 2) when compared to untreated control. 
Similar increase in NR activity was observed by Glaab 
and Kaiser (1999) that the application of strobilurins, 

kresoxim-methyl (KROM) in spinach caused an 
additional influence of NR activity via acidification 
of the cytoplasm and partly through prevention of 
degradation of protein. NR enzyme is highly sensitive 
towards oxidative stress (senescence) and the 
decreased enzyme activity may be due to break down 
of proteins (Kalarani and Jeyakumar, 1998). 

Table 2. Effect of trifloxystrobin + tebuconazole on NRase activity  
NRase activity (µg  NO2

  g-1 hr-1) / days
Treatment 40  60  80  120  

T1-Untreated control 35.41 41.02 52.64 50.54
T2-Nativo @ 250 g/ha 35.34 44.42 56.15 51.62
T3-Nativo @ 300 g/ha 34.78 45.65 58.42 56.63
T4-Nativo @ 350 g/ha 35.12 44.41 57.58 54.63
T5-Carbendazim @ 500 g/ha 35.02 43.65 54.51 52.42
Mean 35.13 43.83 55.86 53.17
SE(d) 0.32 0.41 0.52 0.50
CD (P=0.05) NS 0.89 1.14 1.09

Total phenols 

A significant increase in total phenols was 
observed in Bt cotton at all growth stages, excluding 
40 DAS. Application of strobilurin along with triazole 

fungicides enhanced the content of phenols to a 
maximum of 12.5 per cent (Table. 3). According 
to Mohamed et al. (2010) Uniconazole increased 
significantly the total phenol content of cotton plants. 
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The earlier findings of Jaleel et al. (2009) in turmeric 
and Lakshmanan et al. (2007) in Plectranthus also 

indicated a significant increase in total phenol content 
due to fungicide application. 

Table 3.  Effect of trifloxystrobin + tebuconazole on total phenols  

Treatment
Total Phenols (mg g-1)

40 DAS 60 DAS 80 DAS 120 DAS
T1-Untreated control 1.99 3.18 3.34 3.84

T2-Nativo @ 250 g/ha 2.48 3.44 3.72 4.14

T3-Nativo @ 300 g/ha 2.42 3.86 4.08 4.32

T4-Nativo @ 350 g/ha 2.21 3.54 3.82 4.28

T5-Carbendazim @ 500 g/ha 2.36 3.38 3.54 4.04
Mean 2.29 3.48 3.70 4.12
SE(d) 0.10 0.34 0.04 0.04
CD (P=0.05) NS 0.07 0.08 0.08

he fungicide Nativo 75WG   (trifloxystrobin + 
tebuconazole) @ 300 g/ha increased the physiological 
character like chlorophyll index indicated the 
extended greenness in Bt cotton. An increment as 
well as maintenance of chlorophyll, soluble protein, 
accumulation of phenols and nitrate reductase activity 
was also noticed at the time of flowering and fruiting in 
Bt cotton.  Thus, fungicide Nativo 75WG   improve the 
physiochemical character of the cotton plant during 
flowering and boll formation stage which ultimately 
resulted in greenness of leaf.
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