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Abstract 

To study the effects of pre-emergence herbicides on soil microflora and nitrogen fixing bacteria in peas 

field [Pisum sativum],  Pea was grown and treated  with one or a mixture of two of Five herbicides . 

Soil samples were collected 1 wk. after herbicides application. Average number of colony forming units 

per gram of soil of bacteria, actinomycetes ,and soil fungi were determined. Average number of nodules 

per plant was obtained at the end of the growing season . The results of the study showed   Terbutryn,  

Propyzamide , and propyzamide+Terbutryn and hand weeding had no significant effect on soil bacteria 

, but Carbetamide reduced the number of soil bacteria , while Metribuzin increased the population of 

soil bacteria  .  Actinomycetes were reduced by all herbicides treatments. All treatments showed no 

significant effects on soil fungi except Propyzamide and metribuzine increased total number of soil 

fungi. The herbicides used showed no significant effects on nitrogen fixing bacteria except carbetamide 

that increased total number of nodules per plant.  
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1.  Introduction 

Soil fertility usually depends on the balance of different soil microflora, including soil fungi, bacteria, 

actinomycetes and other soil inhabiting microorganisms. Rhizobium legume symbiosis are the major  

source of fixed nitrogen in land based system and can provide about 50% of  the biological source of 

fixed nitrogen [32]. 
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 Atmospheric nitrogen fixed symbiotically by the association between rhizobium species and legumes 

represents a remarkable source of N for agriculture [30]. Legume crops are  high in protein contents 

and has high N-needs that  generally are met through  a symbiotic  relationship with N-fixing bacteria 

species , however the amount of N-fixed depends upon a number of factors including , soil fertility , 

crop species and variety , water availability and temperature as well as soil and crop management  

[18,20].Therefore  , any factor or factors that affect this relationship may have a negative impact on the 

N-supply to the plant .The use of herbicides have been shown to effect plant growth and have a 

negative effect on soil microorganisms growth and   metabolism  [6,10,24,31]. The use of herbicides 

reduced plant growth, nodulation and had a lethal effects on the symbiotic activities between rhizobium 

and pea plants [2,3]. Other research has shown some herbicides  may directly affect rhizobium growth 

[19] ,rhizobium survival [ 4  ] , rhizobium recognition of the host plant [11,12] ,and nodule formation 

[25,26] . Soil microorganisms like bacteria, fungi ,algae ,protozoa, actinomycetes, and some nematodes 

have a vital role in maintaining the soil  productivity  .Soil microbial biomass is considered an active 

nutrient  pool to plants .The common use of herbicides may negatively affect N fixation either directly 

by affecting  Rhizobium [4,19,21] 0r indirectly by reducing Photosynthate allocation to the nodules for 

N fixation, or by restricting root growth and hence the number  of root sites available for infection 

[8,16,23,29] .The objectives of the study were to evaluate the effects of pre-emergent herbicides on the 

soil microflora and nitrogen fixing bacteria in pea field in Libya. 

2.  Methods and materials 

2.1 Soil samples 

The experiment was conducted at Tajura Experimental station of the Agriculture Research Center. pea 

seeds were sown in plots [3x5m] with three replicates in Randomized Complete Block design . Each 

plot was treated with one or a mixture of two herbicides table [1] .After seven days of herbicides 

application, 1-2 kgs were collected from 2-3 spots at 0-20cm depth from each plot and bulked in one 

new plastic pack .Soil samples were transferred to the laboratory and kept in refrigerator .Soil samples 

were processed within 1wk. 

2.2 Isolation procedures 

 Serial dilution technique was used to isolate soil bacteria, soil fungi, and actinomycetes .Isolation was 

done using pour plate method. 0.1ml of a proper dilution was transferred to each petri dish and spreads 

evenly using sterile glass rod .Three replicates were used.  Nutrient agar media was used to isolate soil 

bacteria, Potato dextrose agar amended with 30 ppm. Rose Bengal was used for isolation of  soil fungi  

. Actinomycetes were isolated by using glucose asparagine agar media.  Incubation for bacteria was at 

27-30 C for 24-48hr , for actinomycetes, and  fungi was at 27-30C for 3-5 days.  To assess the effect of 

herbicides on nitrogen fixing bacteria three mature plants were collected and washed in running water 

and number of nodules per plant was counted .The average number of colony forming units per gram 

of soil of bacteria, fungi, and actinomycetes of three replicates were recorded using colony counter   

.And the average number of nodules per plant of three replicates per plot were obtained .The data was 
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statistically analyzed. 

 

3. The results and Discussion 

 

The results of the study table 1 and  figure  (1) showed Heterotrophic bacteria were reduced by  

Carbetamide, while  Metribuzin increased the bacterial population , other treatments showed no 

significant effects on number of soil bacteria. 

 
 

 
 
All herbicide treatments used significantly reduced the actinomycetes population of soil figure (2). 
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All herbicide treatments showed no significant effects on soil fungi except Propyzamide and 

Metribuzin which showed an increase in total number of soil fungi figure (3). 

 
 

 
 

All herbicides showed no significant effects on the number of nodules per plant except carbetamide and 

hand weeding that increased total number of nodules per plant compared with the control figure (4) . 

 

The results of the study showed similar findings with other studies. The use of herbicides shown to 
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influence soil microflora and nitrogen fixing bacteria in pea fields and legume plants [5,7,14,17,18].  

Herbicides found to stimulate fungal growth [2,5]. Pre -emergent herbicides  Atrazine, Metsulfuron 

methyl ,Metolachlor and Anilofos found to have no negative effects on soil microbial population 

including soil fungi , bacteria   and actinomycetes in rain fed mayze field  [22] . In sugar cane pr-

emergent herbicides including Atrazine and Amertryn found to have a  negative effects on soil 

microflora including soil fungi ,bacteria, and actinomycetes [28].The effect of herbicides on soil 

bacteria found to depend on soil type  ,soil moisture, temperature and soil PH and nutrient availability 

[27].  The lack of inhibitory effect of herbicides on nodulation obtained could be due to their rapid 

inactivation  in soil or their  translocation along  with Photosynth ate, to distant metabolic sink [9] 

.Other studies have shown that herbicides had  no direct effects on the rhizobium but rather on plant 

growth [ 8,13,15,16,23,29].  And as found in our experiment and other studies , herbicides could have 

inhibitory effects on soil microorganisms ,but generally the microbial populations react by increasing 

their biomass and activity [24].The use of herbicides  have been shown to effect plant growth and have 

a negative effect on soil microorganisms growth and metabolism [24,31] . 

4. Conclusion 

Herbicides used showed different effects on soil microflora which could influence the microbial 

balance of soil which plays a major rule  on soil fertility and crop yield . Studies should continue to 

assess the effects of herbicides on soil microflora and nitrogen fixing bacteria on different legume crops 

in Libya.  

Table [1]: Herbicides Effects on Soil Microflora and Nitrogen Fixing Bacteria In Pea Field 

Herbicides Doses kg.a.i./hect. No. of c.f.u./gm.of soil 
No. of nodules/plant *10

3 

  
Bacteria  *10

6 
Fungi  *10

4 
Actinomycetes  *10

5  

check ------------ 33.6* 2.0* 12.3* 0.413* 

Hand weeding ------------ 35.6* 1.1* 4.8** 0.776** 

Terbutryn 1.5 23.3* 1.5* 7.5** 0.46* 

Carbetamide 3.5 16.6** 4.8* 0.3** 0.63** 

Propyzamide 0.5 44.0* 6.8** 0.48** 0.366* 

Terbutryn + 

Propyzamide 

1.5 + 0.5 20.0* 3.3* 0.53** 0.38* 

Metribuzin 0.5 58.0** 14.5** 0.48** 0.44* 

L.S.D. at.0.05  16.5 3.92 1.76 0.08 

*_ No significant        , **_ significant difference according to least significant difference  
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