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Abstract

Background and objective: Sulfonylurea family herbicides, by inhibiting stolactate synthase, cause
disturbances in the growth of sensitive plants. Due to their high phytotoxicity to sensitive crops and
the possibility of their transfer in surface runoff, their fate and impact on aquatic ecosystems is a
concern. In this study, the ability to degrade nicosulfuron by Aspergillus niger was investigated.
Materials and Methods: This research was conducted based on a completely random design with 3
replications. The propagation of the isolates was done on PDA medium (200 g potato, 20 g dextrose
and 20 g agar) in sterile conditions and the samples were kept in an incubator at a temperature of 25C.
Amounts of zero, 0.4 and 0.8 mg.L™ of herbicide were added to PDB liquid culture medium modified
with the combination of 100 grams of potato, 10 grams of dextrose/liter of medium. The containers
were kept at 25C for 30 days. At intervals of 5 days, electrical conductivity, turbidity, amount of
dissolved oxygen and total dissolved solids were measured. Also, the concentration of nicosulfuron
was measured by High Performance Liquid Chromatography (HPLC).

Findings: The results showed that turbidity increased in all three concentrations of zero, 0.4 and 0.8
over time. 25 days after inoculation, dissolved oxygen in the medium was reduced by A. niger fungi.
The highest amount of dissolved oxygen in all concentrations, five days after inoculation by A. niger
was 7.9 mg.L™?, and the lowest amount was 1.2 mg.L™ recorded twenty-five days after inoculation.
The lowest value of electrical conductivity was obtained from zero dose and the highest from 0.8 ml
dose. Total dissolved solids increased with increasing concentration. The highest amount of soluble
solids at 0.8 ml concentration were 1959.3 mg.L™, and the lowest at zero dose was 903 mg.L™. Based
on HPLC results the inoculated sample with A. niger, the nicosulfuron concentration reached from 20
ppm to 0.457 ppm, which indicates its decomposition.

Discussion and Conclusion: An increase in the turbidity of the medium indicates the growth of fungi.
The amount of turbidity in the control without herbicide was higher, indicating the growth of this
fungus without problems. As the fungi population, increased the amount of oxygen consumed by them
increased too and as a result, the amount of dissolved oxygen decreased. The ability of the fungus to
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3- Associate Prof., Dept. of Plant Production, University of Gonbad Kavous.
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break the herbicide into its constituent components causes an increase in total dissolved solids in the
medium, therefore the lowest amount was obtained in the control medium without herbicide and the
highest amount was obtained in the medium containing the herbicide nicosulfuron. The breakdown of
glucose in the medium and the production of acetic acid causes a decrease in pH, which helps the
hydrolysis of nicosulfuron and the intermediate substances are produced which were used by the
desired fungi. Therefore, it seems that the presence of glucose in the medium is necessary to accelerate

the biological decomposition process.

Keywords: Dissolved oxygen, High performance chromatography, Hydrolysis, Total dissolved solid.

5 5 VID) Q] > (V) 0gd o colainl &) cus
warg bpSokS » JYNOL N iz oo 5 (i
Ol g SB o oS oo lni |y oS 5 ol (SB Sloogas
5 (AN >y Jlad) cal 3 e 5 ol (A) oS e
5 SL o JS8 eis ol s 3] juleid a5 55, i s

() aasb ol
Mo 5 (slacgomme 5,980 gmsSs 5l 00 S solazwl L
2 by el oal a4 ol dac] Sooll wile laysre
L)L‘") ULO.M (V) Sl 00l )|«.\J~.\J S ‘_;vs)iuo Coros>
Qe Sy 23 g (Qlerd g e 45 el ool
ol 5l oygl Jigdlaw 098 slapSale B b,
Ol (VV) (g0l «y3)8805msSd ogas o (V) aidly o
50 A oo 7y ol Iyl jo pSGle il g aue aS ol
635wy el Jly Lond QLB Lls s o Js
g oo 03liiul o5l isilgm sla S ile Bi> (sl Vgone
s 135 43 Omly 003l 5 el STy (Sl ol b
o9l Jgdlgm slagaSile (38, (I (ol oy, 45 0900
9 L oyel bisilen sla iSiile (1) anils cawb o
9y Gl S o S8 A g9 nl orme 0 S
95 599) 42 9 Sl s Sl poons Bi> )3 (29,50 45
odd Jhos SB 5l 9)98lgmsSs sLli B (sl 08, &
Gl leils Lawgs govaie slags iSL T3l (V) el
Wloads (Byae oyl Jgdlgw 09,5 sla pSile Ll Su>
sySh akws (5)s8lsmsSes a2 izes (VYY)

Sz Sldlas Ll (VA DA) el a3 )3 18 w050

doddlo

SLSYgiol w3l s b wopsl Jeistlyw oolgils la isile
Oszen oasls aiel slasul jw Jstes o5 Gl
olez plalS w0 wblige eyl 5 gyl (olly
ams Lawlgl jo lagl cass oylej 51 .()) oS e sl s
Al |y b aSdale ol widly dnasg Jled osle cppiiz oY+
3 oyl Usisdlem 59, R2 9 Ri slagnsils & a9 b
=Rz 5 Seansm ail> =Ry (1) 05 ganail 095 4w
o onsieesSs Jleglped)  Gadeerym dil>
Stosby adl> =Ry 5 Sileg,l ail> =Ry (V) (598500
S (V) (dempgrgilgmio (Jiogrpin s Jloglsied)
S Sl sl odlgls ol clapSale ad el
opge osle p S VO LY 5l 5omly slays 5o baoysl Jbgdlgm
Sldb b aSale codled olls wiss soliul Sa
ODlsbay Gl 05 oo 5 093 QI Cols s S
3y90 (55,LaS 40 03 %S Hebds odd o a5 (V) i
B S Jdo 4 inl3szg LT WS 18 eolanad
JEsl Jlzsl 5 (F) ooles E¥game 45 Coms byl oV
(O) a5 sl 4 JEml by (ol Ul o lag)]
O 2 SlaptuasS] gl ol ;b 5 Cobgism
Ll 0asS

oanles gl & cdél GoS )l ol L) 0998l gmsSs
IS ) ogder 43S a0 o0yl igdlgm oolyls
w55 ol F) cwl odlgls cnl slaasiale 3 b9 80
Slacile J5uS sl Ypane 45 Col gy S ile S

3 S o 5l eolaws g dlisss g Al S S50 5,



$q Aspergillus Niger z )6 tuwgs (g8 e S cide oY Coms ) oy

255 ey 50 Y0 Sl AL NIGEr 45g5 a5 wisl
) A3 65U|53 caadlas Qil 3yl o Qe.‘
AEalesl Ll o AL NIGEr g, Laugs 09,08 gugSes

235 B (emin 90

2 OP9)

a9 1S5 aw b (Bolai Ml ik B s e ool
RSk A g IF (ald) jho glackile Ll jles
el (CisH1gNeOgS) (y5)9lmsSs (2S5 ile 12
5 0 5 cax ANIgEr z,B Lalls salas ags 5l
395SS () o S lare (2B i wle 4
P Y0 5 595Ss oS Vo (gha) s o) Vo) ST
VO e jlad g ol 5 ile a0 VY)Y sl 4o g ags (5T
555LsSTl o ladigad 030 ,5 yg i eI g5 51 oolaiwl b yauesl
B (6,055 59, 0 Daw 4y ol ile 4z o YOEY sles L
T Glryanl il L og,B el Garmilisga
hio ol Sheslainl b 2B 45 (g5, ool JuSis
Y 5l eolanul b ol cbale 5 b 4 Yo g 5 gy
A0 ) 25,5 walass il oo psensl Vo7 0y et JglS
Sesliiwlly (49,5 guweses (S cile (S 3 & jxi-)
2B sbalas

PDB @Lo csS b )'I oolawl b ) 43575 anﬂ
25958 o5 Ve gy e )5 Vor ) Bl oS
ab plml gy e YO lass slacds o (2
ool )1 28 15 5l 59,8 (6o pU L (g y98lgmgSs S cile
(o Soe YY) (3lgm9,50e 52kt 51 5 aes (OD 76)
TN g (oo apogs 30 1D) /T polie w0l 00l jsue
O99gmsSes B ile Sl o 0 S (dee (00l arog 59)
a aSdale Wl gl Sl s wlsl mle S a4
Ogprsdlmgns g N0 48,5 L5 0 vald Jlag olgie
baze gl S 52 & (p o S Ol & 28 o

Sl Ll (g5l (slazad slacsudls s ailsl cuss

1- PDA

bz 8 5l oolittul b (y5,58msSs 019,50 41525 (oguas 5
Bix sln Fhe slagts) anwss (ulply ol oads ploxl

Lal (6578 Sl Lo 1 5,580 500985 slaonile S
5 ool b 2L L Bele S plear o950 a5
Josilgw slaaSile ogill (San¥l aaas gl wanzaes
Jecplt (OA) cwl ond asls wanb s oyl
5 @S ol Gk gl Wlsiee (ss8lgesSes
slaiss 5l Fn (V) Wl JSS 5esd olend 5dgy00e
05 g o b s o5 wsloas glgeal (2B 5 2l S
Gy o 4 B el Ojgea SO
oaSay i slaaist alex I (V) witen (59,98 gmsSe
@ Olgie Wload (013 (98T oS 0yl igdlgur S dle

Alcaligenes faecalis .vV) Bacillus subtilis

«(v) Kurthia sp. .0A) Klebsiella sp. «¥Y)
Oceanisphaera  .14)  Pseudomonas sp.
5 (YY) B. megaterium «f) psychrotolerans
oemes 5,5 o)lsl (Y-)  Serratia marcescens
slpiSale a5 L bLs)l o idge slo 5,5
Pseudomonas (s :Sb lawg ol slis 5 aile alises
awgts llesan  wSale 5 (vF) fluorescens
P. 4 Escherichia coli B. subtilis s st
Aspergillus a5 .cul sais @l (Y0) fluorescens
3 S wies 5SB Codgule slag,ls ale> I NigEr
W S g ol sla Sogdl @ pglie g oy il laSTs el
lag B cpl (YV ¥8) siil oo o iSile ¢ la 157 5 el
Ok oo 5 o5 slapaldl I el Lis bl el o
25 Sy ol Jols bz glayi 5l 5 035 Jyane
Slidss bl axibse jlolas BB Gl Glecl
adllae 0590 (2B iz aw o 5 (TA) o) 5 Loyl
S laowe Luyls s cwl 0B Aspergillus niger «o8
Gl 1) Jsh g seieeg 5 aSile cbale S6IS g4l
078 Sl (o) b (V) (hSen g el (izees a0
olzs AL flavus 3 AL Niger «s3 9o lawgs ©jele S




oo g (suwosl 1FF olo 010 15 NBY o ;lods camn j dmo (55419050 g pole V.
ool Judowi 9 a9 joxi ax,0 YOEY glos 1o 5, YO Goe 4 oS s

5 La logei ey 3 SAS (9.1) J58la 5 y0 Laools a o
ol (gl o ploxil JuST jl3le 5 )3 Lagygen 55 3512

s oolaiw! 7.0 Jloix! o 4o LSD O}a)‘T BEYSIN

Lasl

O ygasS
@i glcbale  gol> cuiS lasxe DjgaS Ol
Siule A NIGRN 7,6 Ly o5 (5)5il5msSs (S ile
ho calé a0 0ed e aaxde (V) USS jo Wilowds
il Lglas .l Gl S50 oley s 5o +IA 5 -/
30 OygaS Cde 4w (oo lis @l sl je 4 oa ools
o 2l Gl (6 ey ok b vl diged po ey Jsb
b ol plp go aS cwl /Y Jolre vald 4 by L
LSRN KV-PI RRCH COURSPI i VY | S VR PPVON
be 0908 Glyme Gl 09, < /oA o0 1) o 05 (e
oy V USS o aS jebles gl 7,8 w5l las s
S ady Gl S Gle e el ;0 0508 jlade 58 e
b jo il )6 cul JSie g 08 5l (S aS 0
a5 0g yiaS sl 5l Ojeas Jlade pSale gol> slacis
00,5 o p gy 0y 9, (RS aale l e r“L @ Lol
B R S RIS O APUPERt
s 3605 5l oolainl L aScale 3l oolatul g ayjo0 Ul
a5y GRIB s Jeady Uy e e plpea css
Al S aore GyeaS o8l o g aBl e
Coy bpzdale plas )5 a8 ame ©)908 Glie (i
FIO 5 4 A NIGRT 26 Loy Siale 51 (mg 395 &4 9
o5 e VIF Jolas i & ol e (2505 5 05 oo

A e Siabe 3l w59y &R

Lulys 50 059, 0 Gloy Jolgd j3 aiad (5 laeSS ol 5 (e
el g 4525 9 90 9 adloy Joloe 5l i e Yo (g0
O 025908 (S xSl Culon (6 e Soslail (gl 857 18
bag 258Ul l Jolme Slasle ggame 5 DT 45 ol
HACH _L.s/HQA40D ) auls g0 yial,b (e olKiws
b olid 058Ul 6,5 o3l o 5 hd ot ooliiul (S5 el
OnsilgsSs Chle rizmen b ool pinad jhade O
HPLC' Yu 5 L mbe 8155kes,S olfins b
A 0w

buwg 09ygdlgmeSsd piSuile clile (g pSojlull
HPLC

5 oolial b ceaS Lae 10 (y5,58)gmsSes oaile Bl culale

HPLC; KNAUER, Pump 1000, ) HPLC ol&s
& o5 EUrospher 100-5 Cyg (g L (UV 2600
b @ul&w) (oysilawsSs aSaale s jlulinl diges
1555 5] ot Mkl igas Tzl 0 argd doys A4/) il
pAGke V9 O slachile )3 (5 g e +/TO 12
9 ey Ol (G g 0b By s 4 )
ladiged wm galye )3 W35 sl Al Ese Job
Jst 5l eoliial b Blo 325 51 jge 5l L ceiS lame
Sl el Caws 4 sloe,lac ol (6 S las Sl
a0 Ve b 0 g M Cod i Sldgw 0938l
V) Jsilie b ol s 4 diges ind (5,500 of 5 sl
S chle saile Bl s 5 oad Jsbome (i oolp S s
s 5l ooliiul b baigas i pll HPLC 5l esliul b
a0 Ve gt los g (o o F/8 x e Lo YO+) Cyg
Voobr e b sl YT gse Jsb s oS b
5 il Syie 5l nial g pSeplail agds o ) Lo
2 lp s See e Gy pze g WIW S50y s O

1- high-performance liquid chromatography



V) Aspergillus Niger g B tuwgs (9,98 gugSas (45 cile (Vb o (o2

y =0.2007x + 1.3033

y =0.166x + 0.81

y =0.0814x + 1.0777
R? =0.9191 Dose: 032

7 R2 = 0.9749 control R? =0.9845 Dose: 0.16
6
>
=5
32
)y 24
$3:
£ 52
|_
1
0
5 10 15 20 25
a3l g 595
Days after inoculation
® C:0mg.L-1 m C:04mg.lL-1 A C:08mg.L-1
Linear (C: 0 mg.L-1) — = —Linear (C: 0.4 mg.L-1)  eeceeeeer Linear (C: 0.8 mg.L-1)

2olio 039 )98 gugSs ilizio glocdalé )3 AL NIGET 7,6 (Sjake 3 my slojg) 5o (Jolmo ©)yga8 -1 S

il o o [Fr o [OA +/OY cud 5 4 AL NIgEr g, ,omg.L™ /A 9+/F jio o sl LSD

Figure 1. Solution turbidity, days after inoculation of A. niger in different concentrations of nicosulfuron. LSD
values for A. niger, doses of 0, 0.4, 0.8 mg.L™ were 0.57, 0.65, 2.2 respectively.
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Figure 2. Dissolved oxygen, days after inoculation of A. niger in different concentrations of nicosulfuron. LSD
values for A. niger, doses of 0, 0.4, 0.8 mg.L™ were 0.57, 0.65, 2.2 respectively.
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Figure 3. Electrical conductivity twenty-five days after inoculation of A. niger in different concentrations of
nicosulfuron. LSD value= 1132.7.
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Figure 4. Electrical conductivity twenty-five days after inoculation of A. niger in different concentrations of
nicosulfuron. LSD = 605.74.
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Figure 5. Chromatograms obtained by injecting contained- nicosulfuron medium treated with A. niger, the peak
appeared at 10.733 minutes, into the HPLC device.
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Table 1. Concentration and retention time of nicosulfuron in medium treated with A. niger
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