EFFECT ON SOIL BIOLOGICAL ACTIVITIES DUE TO CULTIVATION OF Bt. COTTON

by

Navdanya


[image: image1.png]



Navdanya

A-60, Hauz Khas

New Delhi – 110016
Phone : 91-11-26535422 / 26532124

Email : vandana@vandanashiva.com; navdanya@gmail.com
Website : www.navdanya.org
EFFECT ON SOIL BIOLOGICAL ACTIVITIES DUE TO CULTIVATION OF 
Bt COTTON

A survey was conducted under Bt cotton growing areas of Vidharbha. Twenty five fields were selected where Bt cotton is growing for the last three years, which was compared with the adjoining fields where either other varieties of cotton was growing or any other crops were growing during that period. The areas covered between Nagpur, Amravati, Wardha and adjoining areas. The sampling was done in 2nd week of December during the crop harvest. The effect on microbial population was recorded as Table 5.

Table 5. Effect on microbial population due to cultivation of Bt cotton

	Microoganisms
	Control soil (Non Bt Cotton plots)
	Bt cotton plots
	% increase (+) or decrease (-)
	Level of significant

	Actinomycetes (( 105 g-1)
	52.5
	43.6
	- 17.0
	**

	Bacteria (( 106 g-1)
	85.9
	73.7
	- 14.2
	*

	Fungi (( 104 g-1)
	31.2
	31.3
	+ 0.3
	NS

	Nitrifiers (( 102 g-1)
	19.7
	18.9
	- 4.1
	NS


a Average of 25 plots; NS - Non significant; * significant at 5% level; ** significant at 1% level


The results clearly demonstrated significant decline in actinomycetes (17%) and bacterial (14.2%) population in Bt cotton plots. No change in fungi population was noticed and there was insignificant decline (- 4.1%) in nitrifiers population.

A significant decline in total microbial biomass (8.9%) was also noticed due to cultivation of Bt cotton (Fig. 6). The results pointed out that Bt cotton adversely affected on some group of microorganisms, which ultimately helps in reduction to microbial biomass.
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Fig. 6. Effect on microbial biomass due to cultivation of Bt cotton (Bar represent the standard errors of the mean)


The effect on different beneficial soil enzymes such as dehydrogenase, esterase, acid phosphatase, alkaline phosphatase and nitrogenase was studied under Bt cotton growing areas. 

Table 6. Activities of soil beneficial enzymesa due to the cultivation of Bt cottons

	Types of enzymes
	Control soil (Non Bt cotton plots)
	Bt cotton plots
	% increase or decrease
	Level of significance

	Dehydrogenase 

(p kat g-1)
	6.52
	5.85
	- 10.3
	*

	Esterase (EU ( 10-5)
	45.23
	41.79
	- 7.6
	NS

	Acid phosphatase 

(EU ( 10-5)
	29.75
	21.85
	- 26.6
	***

	Alkaline phosphatase (EU ( 10-5)
	32.15
	31.92
	- 0.7
	NS

	Nitrogenase 

(n mol C2H4 h-1)
	439
	340
	- 22.6
	**


aAverage of 25 plots; NS – Non significant; * significant at 5% level; ** significant at 1% level; *** significant at 0.1% level


The result showed (Table 6) significant reduction in acid phosphatase (26.6%), nitrogenase (22.6%) and dehydrogenase (10.3%) activities under Bt cotton growing fields. A slight reduction in esterase (7.6%) and alkaline phosphatase (0.7%) activity was observed but the results are not statistically significant. The present results clearly demonstrated that Bt cotton cultivation definitely affect soil biological health especially beneficial microorganisms (actinomycetes, bacteria) and enzymes (acid phosphatase,  nitrogenase and dehydrogenase).
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Fig. 1

		Non Bt Cotton plots		23.5		23.5

		Bt cotton plots		19		19



Total microbial biomass ( mg g-1)

857

781



Dehy

		4		4		4		4		0.12		0.12		0.11		0.11		0.28		0.28		0.19		0.19

		6		6		6		6		0.21		0.21		0.19		0.19		0.23		0.23		0.17		0.17

		8		8		8		8		0.04		0.04		0.25		0.25		1.12		1.12		0.78		0.78

		Crop harvest		Crop harvest		Crop harvest		Crop harvest		0.06		0.06		0.02		0.02		0.15		0.15		0.02		0.02



Pearl millet

Moth bean

Mung bean

Mixed crop

Crop age (week)

Dehydrogenase activity (p kat g-1)

2.48

2.31

2.87

2.69

7.71

7.14

8.29

7.01

6.94

6.35

8.37

6.49

1.94

2.13

1.6

2.84



Esterase

		4		4		4		4		0.19		0.19		0.04		0.04		1.42		1.42		0.19		0.19

		6		6		6		6		1.67		1.67		0.03		0.03		0.87		0.87		0.28		0.28

		8		8		8		8		0.1		0.1		0.14		0.14		0.57		0.57		0.4		0.4

		Crop harvest		Crop harvest		Crop harvest		Crop harvest		0.01		0.01		0.22		0.22		0.05		0.05		0.11		0.11



Pearl millet

Moth bean

Mung bean

Mixed crop

Crop age (week)

Esterase activity 
(x 10-3 m mol flourescein g-1 s-1)

5.64

5.81

3.98

5.73

4.54

7.16

4.84

5.98

2.11

1.75

4.28

3.31

1.9

3.76

1.04

1.3



Acid phos

		4		4		4		4		0.28		0.28		0.27		0.27		0.17		0.17		0.4		0.4

		6		6		6		6		0.66		0.66		0.03		0.03		0.69		0.69		0.08		0.08

		8		8		8		8		0.38		0.38		0.45		0.45		0.13		0.13		0.3		0.3

		Crop harvest		Crop harvest		Crop harvest		Crop harvest		0.62		0.62		0.37		0.37		0.38		0.38		0.57		0.57



Pearl millet

Moth bean

Mung bean

Mixed crop

Crop age (week)

Acid phosphatase activity 
(x 10-5 m mol pnp g-1 s-1)

4.01

3.85

3.67

4.12

6.71

4.56

5.93

5.27

7.32

5.7

6.63

7.15

2.63

2.85

3.67

2.74



Alka phos

		4		4		4		4		0.43		0.43		1.05		1.05		0.48		0.48		0.48		0.48

		6		6		6		6		0.05		0.05		0.14		0.14		0.45		0.45		0.71		0.71

		8		8		8		8		0.1		0.1		0.39		0.39		0.05		0.05		0.24		0.24

		Crop harvest		Crop harvest		Crop harvest		Crop harvest		0.49		0.49		1.06		1.06		0.19		0.19		0.52		0.52



Pearl millet

Moth bean

Mung bean

Mixed crop

Crop age (week)

Alkaline phosphatase activity 
(x 10-5 m mol pnp g-1 s-1)

6.71

7.92

7.13

7.13

10.49

8.67

10.34

9.57

11.47

9.9

11.94

11.3

5.21

6.73

6.47

5.76



Phytase

		4		4		4		4		0.05		0.05		0.06		0.06		0.04		0.04		0.03		0.03

		6		6		6		6		0.06		0.06		0.07		0.07		0.07		0.07		0.05		0.05

		8		8		8		8		0.01		0.01		0.06		0.06		0.03		0.03		0.03		0.03

		Crop harvest		Crop harvest		Crop harvest		Crop harvest		0.01		0.01		0.07		0.07		0.06		0.06		0.09		0.09



Pearl millet

Moth bean

Mung bean

Mixed crop

Crop age (week)

Phytase activity 
(m mol Pi released g-1 m-1)

0.78

0.79

0.73

0.68

0.53

0.42

0.66

0.65

0.63

0.35

0.54

0.45

0.63

0.8

0.63

0.66



Data

		Non Bt Cotton plots		Bt cotton plots

		857		781

		23.5		19

		Dehydrogenase (p kat g-1)

				4		6		8		Crop harvest

		Pearl millet		2.48		7.71		6.94		1.94

		Moth bean		2.31		7.14		6.35		2.13

		Mung bean		2.87		8.29		8.37		1.6

		Mixed crop		2.69		7.01		6.49		2.84

				0.12		0.21		0.04		0.06

				0.11		0.19		0.25		0.02

				0.28		0.23		1.12		0.15

				0.19		0.17		0.78		0.02

		Esterase (x 10-3 m mol flourescein g-1 s1)

				4		6		8		Crop harvest

		Pearl millet		5.64		4.54		2.11		1.9

		Moth bean		5.81		7.16		1.75		3.76

		Mung bean		3.98		4.84		4.28		1.04

		Mixed crop		5.73		5.98		3.31		1.3

				0.19		1.67		0.1		0.01

				0.04		0.03		0.14		0.22

				1.42		0.87		0.57		0.05

				0.19		0.28		0.4		0.11

		Acid phosphatase (x 10-5 m mole PNP g-1 s-1)

				4		6		8		Crop harvest

		Pearl millet		4.01		6.71		7.32		2.63

		Moth bean		3.85		4.56		5.7		2.85

		Mung bean		3.67		5.93		6.63		3.67

		Mixed crop		4.12		5.27		7.15		2.74

				0.28		0.66		0.38		0.62

				0.27		0.03		0.45		0.37

				0.17		0.69		0.13		0.38

				0.4		0.08		0.3		0.57

		Alkaline phosphatase  (x 10-5 m mole PNP g-1 s-1)

				4		6		8		Crop harvest

		Pearl millet		6.71		10.49		11.47		5.21

		Moth bean		7.92		8.67		9.9		6.73

		Mung bean		7.13		10.34		11.94		6.47

		Mixed crop		7.13		9.57		11.3		5.76

				0.43		0.05		0.1		0.49

				1.05		0.14		0.39		1.06

				0.48		0.45		0.05		0.19

				0.48		0.71		0.24		0.52

		Phytase (m mol Pi relelased g-1 m-1)

				4		6		8		Crop harvest

		Pearl millet		0.78		0.53		0.63		0.63

		Moth bean		0.79		0.42		0.35		0.8

		Mung bean		0.73		0.66		0.54		0.63

		Mixed crop		0.68		0.65		0.45		0.66

				0.05		0.06		0.01		0.01

				0.06		0.07		0.06		0.07

				0.04		0.07		0.03		0.06

				0.03		0.05		0.03		0.09
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