Available online at www.pelagiaresearchlibrary.com

@g'
4

2
org ey®

4
N i 3
KR - @
, Pelagia Research Library s B
_’;’ ‘\

European Journal of Experimental Biology, 2016, 6(216-20 %

"/

Pelagia Research

Library

ISSN: 2248 —9215
CODEN (USA): EJEBAU

Library

Effect of atrazine and butachlor on soil microflorain agricultural farm in
Anyigba, Nigeria

Emurotu M. O.** and Anyanwu C. U?

Department of Microbiology, Kogi State Universifyyigbd
Department of Microbiology, University of Nigerissukka

ABSTRACT

The effect of two herbicides (atrazine and butaghtm soil microbial populations, activities wassassed every
fourteen days over a period of seventy (70) dag#.s@mples from Kogi State University farm wereated with
herbicides at company recommended rates, concémegtbove and below the recommended rates. Thenaus
effect of atrazine on bacterial counts at loweshaamtration, highest concentration and recommencds
were4.4240.68, 1.2040.29 and 3.04#0.36 (%df/g) respectively. Corresponding effect of butachwere
4.3840.89, 1.52 #0.32, 3.34#0.35 (xidu/g) respectively. The effects of atrazine ongélircounts at lowest
concentration, highest concentration and recommendges were 16.0+2.3, 1.7240.41, 9.8240.54 (xf0/g)
respectively while corresponding butachlor effamsfungal counts (xf6fu/g) were 17.242.9, 5.06+40.46, 13.440.4
respectively. Herbicide treatments at recommendad lEigher rates resulted in decreases in microlzialnts.
Pseudomonas spp., Bacillus spp. and Flavo bacterspm were the most frequently isolated bacteridlevh
Aspergillus niger, Aspergillus flavus, Penicillispp., Trichoderma spp., Mucor spp. And Fusarium sygre the
most frequently isolated fungi. From this studytalhlor is more microbial and environmental friepdhan
atrazine. Atrazine was more toxic to microflora.
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INTRODUCTION

Recognition that a weed is plant species growingreflit is not desired, or plant out of place, @nplthat is more
detrimental than beneficial, is a basic principfen@ed control [1]. The global drive for sustairalgriculture
systems involves optimizing agricultural resourtesatisfy human needs and at the same time maiimgathe
quality of the environment and sustaining natueslources [2]. In achieving this optimization, heitbé use is of
great importance. Herbicides are substances auredltbiological organisms used to kill or suppriémesgrowth of
unwanted plants and vegetation[3]. During the past decades, a large number of herbicides have id@duced
as pre or post — emergent weed killers in many timsmof the world [4].

In Nigeria, herbicides have since been effectiugded to control weeds in agricultural systems f&.farmers
continue to realize the usefulness of herbicidagdr quantities would be applied to the soil. B¢, fate of these
compounds in the soil is becoming increasingly ingat since they could be leached down in whichecas
groundwater is contaminated or if immobile, theyuwdbpersist on the top soil [6]. These herbicidesld then
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accumulate to toxic levels in the soil and beconaemful to microorganisms, plants, wildlife and mgdj.
Microorganisms play important roles in soil pro@ssamong which are the recycling of essentialtplatrients,
humus formation, and pesticide detoxification |8]agriculture, a major concern over the usageeobicides is the
possible harmful effects exerted on the soil mftwoa, which contribute to soil fertility [9].

Atrazine powder (2-chloro-4 (ethylamino) —6-isopylgmino-1,3-5-triazine) is a widely used 5-triazinerbicide.
The percentage purity of the technical grade atmziis 97%. The impurities include
dichlorotriazine,,tris(alkylamino) triazines and dngxytriazines [10]. It is used as a selective peeiergence
herbicide in the control of broadleaf and grassgdaeein a variety of commercial crops as well asirside and
fallow fields [11]. The recommended rate of atrazpowder is 3%w/v per kg of soil.Butachlor liquid-(butoxy
methyl 2-chloro-N-(2,6-diethylphenyl) acetamide)aiselective herbicide that controls most annudl perennial
plants. It is a pre-emergence herbicide. It hasragmtage purity of 94% [12]. The recommended oateutachlor
liquid is 15%v/v per kg of soil. In recent yearbete has been an increase demand for food to rheetver
increasing population. To meet the demand for fiade is need to increase food production. To mawee yield
farmersapply herbicides to control weeds. In ddinig the farmers in most cases in rural areas reilpely it
indiscriminately or above the recommended rateettyerffecting other living organism in the soil.tBan effect of
atrazine and butachlor on agricultural soils in K8tate is scratchy. This work investigates thecfiof atrazine
and butachlor on soil microflora in agricuturalrfain Anyigba,Kogi State north central Nigeria. Tdegta generated
could serve as a baseline study in this area amdtice relevant government agency on the use fidiges in
farmland.

MATERIALS AND METHODS

2.1 Collection of Samples

Topsoil (0-15cm depth) was sampled from Kogi Staéversity agricultural demonstration farm, whilchs been
under continuous cultivation of maize and cassaithowt any history of herbicide application. Thel samples
were sieved through a 2.0mm dish mesh to removestand plant debris:

2.2 Herbicides used

The herbicides used were purchased from a locdedea herbicides in Anyigba. The herbicides wetrazne
(designated as “A”) and butachlor (designated d3.“Bhe recommended rate of atrazine powder is 3%gwef kg
of soil. The recommended rate of butachlor liqgid 5%v/v per kg of sail.

2.3 Soil Treatments with Herbicides

Atrazine “A”

The recommended rate of 3%w/v concentration ohéimbicide was mixed thoroughly with 1kg of soil sden The
other four concentrations above the recommendegl ware 4.5%w/v, 6.8%w/v, 10.1%w/v, and 15.2%w/v.
Concentrations below the recommended rate were & %mwd 2%w/v.

Butachlor “B”

The recommended rate of 15%v/v concentration obtitachlor was mixed with 1kg of soil sample. Tlieeo four
concentrations above the recommended rate wer&w®@A533.8%v/v, 50.6%v/v, and 75.9%v/v. Concefbrad
below the recommended rate were 5%v/v and 10%whe Rundred ml (100ml) of each concentration wasethix
thoroughly with 1kg of the soil sample. The setps uwere done in duplicates and incubated falad®. Samples
were taken every 14 days and analyzed for micrddéal.

2.4 Physicochemical Analysis

Soil: Water ratio of 1:1 was used to determine pbilof herbicide-treated soils using pH meter (MetToledo 420
model).Percentage organic matter was determinedhéymethod described by Jackson [13] and partide s
distribution was determined by Bouyoucos hydrometethod [14].

2.5 Microbial Enumeration and ldentification

Nutrient agar was used for the enumeration of toédérotrophic bacteria by the pour plate methodubbation was
at 37C for 24h. Potato dextrose agar (PDA) was usecefimeration and isolation of fungi. Incubation veas
30°C for 72h.
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Bacterial isolates were characterized based omraliitharacteristics, staining reactions and biotbal reactions.
Identification was thereafter made with refereneeBergey’s manual of Systematic Bacteriology (1984)ngal
isolates were characterized as described by BaandtHunter (1972).

Statistical analysis
Data generated from the study were subjected tlysinaf variance (ANOVA) and the student’s statiak t-test.

RESULTS AND DISCUSION

Table 1: Physicochemical Properties of the Soil

Soil Properties Values
Ph 7.8
Moisture content 4.4
Textural class Clay-sandy soil
Sand% 15.0
Silt% 10.0
Clay% 75.0
Organic carbon 17.0
Organic matter 30.1
Cation exchange capacity 23422

Table 2: Mean viable bacterial counts on atrazinereated soil sample (X1&:fu/g)

Days Concentrations

Control 1%w/v 2%w/v 3%w/v 4.5%w/v 6.8%w/v  10.1%w/v15.2%w/v
0 3.2 3.3 3.2 3.1 3.1 2.8 25 21
14 3.0 3.3 3.1 2.9 2.4 2.1 2.0 1.6
28 4.5 4.3 4.2 3.2 2.7 25 1.8 1.3
42 5.2 5.0 4.7 3.6 3.1 2.8 15 1.2
56 5.0 4.9 4.9 2.8 2.6 2.3 15 11
70 4.8 4.6 4.4 2.7 2.2 1.9 1.4 0.8

MeantSD 450+0.88 4.42+¢0.68 4.26+0.07 3.04+0.36 080634 2.3240.35 1.64+025 1.20+0.29

Table 3: Mean viable bacteria counts of butachlor+eated samples (X1Gcfu/g)

Days Concentrations

Contro 5%v/v 10%vVA 15%v/\ 22.5%vh  33.8%vA  50.6%vA  75.9%VA
0 3.2 2.8 2.7 2.6 25 2.0 2.0 1.7
14 3.0 2.9 2.7 2.8 2.6 2.3 2.1 1.9
28 4.5 4.2 3.9 35 2.8 2.6 2.2 1.7
42 5.2 4.8 4.6 3.7 3.1 2.9 1.8 1.6
56 5.0 49 4.9 3.5 3.0 2.9 15 1.3
70 4.8 5.1 4.4 3.2 2.7 25 1.3 11

Mean+SD 4.50+0.88 4.38+0.89 4.1+0.9 3.34:0.35 2082F 2.64+026 1.78+038 152+0.32

Table 4: Mean viable fungal counts on atrazine-treed soil samples (X1&fu/g)

Days Concentratior

Control 1%w/v 2%w/v 3%w/v 4.5%w/v 6.8%w/v  10.1%w/v 15.2%w/v
0 13.1 12.7 12.7 8.9 6.6 5.1 3.4 1.9
14 13.1 12.9 12.7 9.1 6.6 5.3 3.7 2.2
28 16.4 16.5 16.2 10.3 6.9 5.5 3.3 2.0
42 18.5 18.7 18.0 104 7.0 5.2 3.1 1.8
56 17.0 17.5 17.2 9.8 6.7 5.0 3.1 1.4
70 16.7 14.4 16.5 9.5 6.4 4.7 2.9 1.2

MeantSD  16.3+1.9 16.0+2.3 16.1+2.0 9.82+0.54 6.7240 5.14+0.30 3.224#0.30 1.72+0.141
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Table 5: Mean viable fungal counts of butachlor-trated soil samples (X1&fu/g)

Days Concentrations

Control  5%v/iv  10%v/v 15%v/v = 22.5%v/v  33.8%v/v  506%
0 13.1 12.3 12.3 12.8 114 10.1 7.8

14 13.1 12.F 12.2 12.¢ 11.¢ 10.5 8.1
28 16.4 16.6 16.9 13.5 12.2 10.9 8.5
42 18.5 189 18.3 13.9 12.9 11.6 8.9

56 17.C 19.2 16.¢ 13.7 12.¢ 11.2 8.3
70 16.7 19.0 16.6 13.2 12.6 11.1 7.9
MeantSD 16.3+.9 17.2 16.2+2.3 13.4+0.4 125+5 #04 8.34+0.38

Table 6: Bacteria Isolated from Herbicides TreatedSoil Samples

Control soil

Atrazine-treated

soil  Butachlor-trehs®il

Bacillus cereus
Flavobacterium s)
Actinomycetes sp.
Proteus sp.
Staphylococcus aureus
Leuconostoc sp.
Pseudomonas sp.

Bacillus cereus
Pseudomonas

Bacillus cereus
Pseudomonas ¢
Flavobacterium sp.

Table 7: Fungi Isolated from Herbicides Treated SdiSample

Control soil A-treated soil B-treated soil
Aspergillusflavu A flavus Fusarium sg
Aspergillusniger A. Niger Aspergillusniger
Fusarium sp. Penicillium sp. Penicillium sp.
Penicillium sp. Mucor sp.
Trichoderma sp. Trichoderma sp.
Rhizopus sp.

Mucor sp.

DISCUSSION

In this study, the concentration of herbicidesugficed the microbial population. Similar observatim the effect
of some herbicides concentration on microbial papoih has been reported [15]. Ayansina and Osobpdrted

that higher concentrations of herbicides treatmeessilted in much lower microbial counts comparedsoils

treated with recommended doses [16]. Experimentg lshown that microbes may use herbicides as aeamir
carbon [17]. This probably explains the increaseninrobial populations obtained at the third weBkme studies
report increased populations of fungi after treattmenith butachlor [18] and increased soil micrbtdieéomass
[19] while in some cases no long-term change irrobial populations [20]. In this study, treatmeotsoil samples
at concentrations higher than the recommended ratadted in significantly lower bacterial and fahgounts
compared to soils treated at recommended rates, fisatments at concentrations lower than themewended
rates had no significant effects on the soil baatezounts. Results obtained showed that there sigificant

difference (P<0.05) in the effect of herbicidesa@hcentrations higher than the recommended rate.

The atrazine herbicide at recommended and highes red significant effect on the mean viable badteounts as
shown in Table 2 compared to butachlor-treateds 9@ibble 3). At concentrations lower than the rec@mded
rates, the mean viable bacterial counts with butagfTable 3) were lower compared to atrazine (€ad). The
results indicated that butachlor had more effedbacterial counts than atrazine at lower concentrat

The atrazine herbicide had significant effect oae thean viable fungal counts at recommended ancehigites
(3%wl/v -15.2%w/v) as shown in Table 4, comparedhutachlor treated soils shown in Table 5. At comegion
lower than the recommended rate, (1%w/v and 2%wiivjgal counts at day 14 were higher than the cont
5%v/v and 10%yv/v at day 14. But, in subsequent wekingal counts at 5%v/v and 10%v/v were highantthat at

1% w/v and 2 %w/v (Tables 4 and 5). Herbicide treaits also resulted in the elimination of some ofial
species.Pseudomonas sgBacillus sp and Flavobacterium spwere the most frequently isolated bacteria from
herbicide treated soils. Bacteria eliminated by hierbicides wereActinomycetes sp., Proteus sp., Staphylococcus
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aureus, Leuconostoc spVhile A. niger, A.Flavus, Penicilliumsp Trichodermasp., Mucor sp., Fusarium spere
the most frequently isolated fungi fromherbicideated soils.Fungus eliminated by the herbicidesRia®pus sp.

Therefore, it could be deduced that, generallygzite had a more significant effect on fungal ceuhain butachlor
because it caused more reduction in mean viabgafuzounts than butachlor and the reduction isifsogm.

An initial, general rise in microbial counts wassebved. This could be due to the fact that themaitofloras were
able to temporarily mineralize and use the herkeigids energy sources [2]. The initial rise in mbh@bcounts was
followed by a general decline in microbial cour@®rk and Krueger suggested that the decline inahiat counts
(after each peak) must have been due to the fattticrobial populations that were tolerant of teglaherbicide
were susceptible to the products of soil — herlgiégideractions [3], which could have possibly beentericidal or
fungicidal [3]. Atrazine, at an increased rate abtive recommended rate, had tremendous effecteomitrobial

count. The effect of butachlor was not as significas the atrazine herbicide. Generally, as théitide

concentrations increased, the microbial countsceduHowever, mean viable bacterial counts on bettbicide

treated soils were higher than that of fungal ceunt

CONCLUSION

Overall, higher concentrations of both herbicidsated soil samples showed significant effects enntiean viable
microbial counts than the counts at the recommemdexs.Generally, microorganisms were not ableutgige at
higher concentrations herbicide treated soil samp\elower concentrations, treatments of soil skesido not have
significant effect on the microorganisms.
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