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Effect of Carbendazim, Imazetapir and Thiram on
Nitrogenase Activity, Number of Microorganisms

in Soil and Yield of Hybrid Lucerne
(Medicago media)
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Abstract

In field and pot experiments the effect of selected pesticides on the nitrogenase activity, number of soil
microorganisms, and yield of hybrid lucerne was investigated. The obtained results show that crop protection
preparations applied in the experiment (seed dressing compound Funaben T and Pivot 100SL herbicide)
reduced the activity of nitrogenase in the active strain of Sinorhizobium meliloti both under conditions of
pot and field experiments. In addition, the authors observed a noxious influence of the applied pesticides on
nodulation, root development and yield of lucerne. Furthermore, in the first days after their application, the
employed herbicide and fungicide inhibited multiplication of soil microorganisms under lucerne plantations,
while later they were found to stimulate their multiplication.
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Material and Methods
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Table 1. Characterization of some soil physico-chemical properties.

Table 2. Meteorological date for the periods April – September of 1997,1998 and 1999 to compare to mean from the period 1951-1993.

*According to BN-78/91 180-11
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)mm(latot

lirpA 3.7 7.94 8.11 9.43 5.11 6.06 8.7 0.13

yaM 6.51 5.27 9.61 6.04 1.61 4.44 6.31 6.74

enuJ 5.91 2.02 4.91 2.07 3.81 4.57 9.61 3.26

yluJ 2.02 8.491 4.91 2.06 3.22 8.13 5.81 0.37

tsuguA 1.32 9.22 1.81 0.06 2.32 8.22 8.71 4.45
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Table 3. Effect of pesticides on the number of microorganisms in soil under lucerne grown in pots.

Explanations:LSD – lowest significant differences, n.s – non significant differences.

sesylanafoemiT
snoitanibmoclatnemirepxenodneped)UFC(liosyrdfog1nismsinagroorcimfospuorgdetcelesfosrebmuN

lortnoc edicibreh edicignuf edicignuf+edicibreh DSL 50.0=

01xairetcaB 4

syad3 3.044 3.304 0.323 0.613 s.n

syad7 0.303 3.302 0.002 0.051 3.201

syad41 6.691 0.683 0.681 3.392 4.201

gnirewolftnalP 8.683 0.011 0.024 3.303 4.331

01xsetecymonitcA 4

syad3 0.021 6.601 6.601 0.07 s.n

syad7 3.39 6.67 3.39 3.36 s.n

syad41 0.001 0.351 0.09 0.341 s.n

gnirewolftnalP 0.011 3.35 6.641 3.341 40.14

01xignuF 3

syad3 6.65 3.84 6.14 0.52 .s.n

syad7 0.03 6.14 6.12 6.12 .s.n

syad41 3.33 0.05 0.53 6.14 .s.n

gnirewolftnalP 0.52 0.5 3.33 3.81 .s.n

retcabotozA

syad3 802 461 77 79 .s.n

syad7 121 911 76 57 5.92

syad41 79 68 27 17 .s.n

gnirewolftnalP 65 85 13 23 .s.n

J



Effect of Carbendazim, Imazetapir and Thiram on... 741

Table 4. Effect of pesticides on nitrogenase activity in lucerne in individual treatments in years 1997 and 1998 before the first cut.

a,b,c – means with the same letters do not differ significantly.

Table 5. Effect of pesticides on nitrogenease activity in lucerne  in individual treatments in years 1997 and 1998 before the second cut.

a,b,c – means with the same letters do not differ significantly.

Table 6. Effect of pesticides on nitrogenease activity in lucerne in individual treatments in years 1998 and 1999 before the first cut.

a,b,c – means with the same letters do not differ significantly.
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Table 7. Effect of selected pesticides on the number of microorganisms in soil in years of plant sowing.

Explanations: as Table 3; C- control, H- herbicide, F – fungicide, H+F – herbicide + fungicide.

foemiT
sesylana

gUFC(smsinagroorcimforebmuN 1- )liosfoMD

7991 8991

C H F H+F
DSL

50.0=
C H F H+F

DSL
50.0=

01xairetcaB 4

syad3 3.991 3.261 8.091 7.161 .s.n 8.227 0.787 2.116 5.946 .s.n

syad7 3.572 2.971 7.222 2.362 .s.n 0.804 0.783 8.093 1.563 .s.n

syad41 0.643 5.552 0.633 0.703 .s.n 6.223 2.162 2.062 8.652 .s.n

fonoitaitinI
gnirewolf

6.472 4.471 0.482 2.534 .s.n 6.484 9.344 5.514 7.454 .s.n

gnirewolflluF 0.242 3.302 0.611 7.381 2.05 4.342 6.681 5.221 1.712 .s.n

01xsetecymonitcA 4

syad3 5.88 3.48 5.89 7.98 .s.n 7.022 1.152 7.942 1.203 1.54

syad7 8.641 1.541 5.901 4.421 .s.n 8.442 7.991 6.912 8.022 .s.n

syad41 2.631 7.211 1.031 9.621 .s.n 7.471 8.931 6.241 5.361 .s.n

fonoitaitinI
gnirewolf

5.321 3.26 5.301 0.321 .s.n 2.171 3.351 4.451 3.951 .s.n

gnirewolflluF 1.411 2.58 5.56 3.311 .s.n 2.501 98.67 1.97 6.57 .s.n

01xignuF 3

syad3 4.901 7.211 2.811 5.721 .s.n 4.431 3.28 8.011 0.66 .s.n

syad7 3.48 8.28 1.071 6.332 .s.n 9.35 5.15 1.96 9.5 .s.n

syad41 4.341 8.511 7.021 1.621 .s.n 8.55 9.84 7.34 3.15 .s.n

fonoitaitinI
gnirewolf

9.27 7.05 4.35 7.06 .s.n 6.86 8.14 8.85 7.46 .s.n

gnirewolflluF 7.18 0.57 8.07 9.07 .s.n 5.25 0.92 9.73 8.65 .s.n

retcabotozA

syad3 4 0 2 3 .s.n 63 91 12 52 .s.n

syad7 13 32 81 22 .s.n 33 5 12 51 .s.n

syad41 81 51 31 51 .s.n 45 31 25 32 .s.n

fonoitaitinI
gnirewolf

91 41 71 71 .s.n 42 01 71 02 .s.n

gnirewolflluF 5 2 2 2 .s.n 12 6 31 6 .s.n
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Table 8. Effect of pesticides on the number of microorganisms in soil under lucerne in years of full utilization.

Explanations: as Table 3; C- control, H- herbicide, F – fungicide, H+F – herbicide + fungicide.

foemiT
sesylana

gUFC(smsinagroorcimforebmuN 1- )liosfoMD

8991 9991

C H F H+F
DSL

50.0=
C H F H+F

DSL
50.0=

01xairetcaB 4

fonoitaitinI
gnirewolf

5.537 2.116 0.036 5.319 .s.n 9.966 8.679 8.2311 7.916 .s.n

gnirewolflluF 0.441 7.643 0.981 7.822 .s.n 2.893 0.506 6.184 0.586 .s.n

01xsetecymonitcA 4

fonoitaitinI
gnirewolf

7.521 2.671 2.48 7.421 7.42 8.271 7.541 4.721 7.901 .s.n

gnirewolflluF 0.08 7.171 0.38 0.89 7.36 5.631 6.841 4.321 7.89 .s.n

01xignuF 3

fonoitaitinI
gnirewolf

8.901 5.76 5.58 0.27 .s.n 6.021 7.811 71.49 7.711 .s.n

gnirewolflluF 8.241 7.38 6.87 4.68 .s.n 0.92 0.92 6.53 4.95 .s.n

retcabotozA

fonoitaitinI
gnirewolf

52 02 12 02 .s.n 04 71 73 22 .s.n

gnirewolflluF 3 2 1 1 .s.n 02 21 71 01 .s.n
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Fig.2. Effect of pesticides on lucerne yields in years 1997,1998
and 1999.
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Chemical Sensors and Biosensors

BRIAN EGGINS, University of Ulster at Jordanstown,
Northern Ireland, UK

Describing both the chemical sensors and biosensors in a non-mathematical and informal, this
text provides an up-to-the-minute overview of a wide range of sensing systems, discussing the
elements of different transducers used in sensors and the selective elements that are employed.

Features:

��Examples of applications
��Detailed case studies of five selected sensors
��30 discussion questions with worked examples and 80 self-assessment questions
��140 explanatory diagrams
��An extensive bibliography

Subjects covered include:

��Sensors based on both electrochemical and photometric transducers
��Mass-sensitive sensors
��Thermal-sensitive sensors
��Performance factors for sensors

The book’s approach is ideal for students at BTEC (HND and HNC) level, as well as for BSc
degree and postgraduate students of analytical and physical chemistry, in addition, it will be invalu-
able for those concerned with the environmental and biomedical applications of such systems.
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