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ABSTRACT

Photodegradatien of ametryne was evaiuated by determining
the residues after photoiysis using gas Jjaiguid onromatography.
The residue of tnis compound was degraded as dry fiim by 62.5% of
the tested amount witnin 18 hr ot exposure tc sun  iight. The
percent degradation achieved after 45 hr of exposure on csoil

surface was 67 Ametryne trestments sStilmulated dehycrogernase
activity in ctiay locam soii. The technica: grade gave the highest
stimulation . nowever  the denydrogenase actavity as formazan
contents were 157.7 104.4 and 52.0 ppm with ametryne technicza!
grade., ametryne WP formulation and untreated controi treatments.
respectively Tne eitect on pnosphorus mineralization auring the

study showed that ametlryne tecnnicCa. grade was more effective
than WP formuiaticon &@s inhibitor te this bioiogica; process. The
mear. effect at the end of experiment 1naicated 1that ametlyyne
technicai grade nad an Qepressing efrfect wnile 1ts Wr rormuiat:on

had no effect. the aveillabie Fi was 48.95. 84 4%, and 56.62 ppm
1oy technical dgrade WF formuiation ang control respectively.
INTRODUCTION

Herpicides are now widei.y used as pre-ana postemerdgence weed
control in LEgyptian egriculture. ametryne 15 one of  these
herbicides. The resiaues of tnese chemica:s are peing lost 1n
treated so1i by the effect ¢f various processes. Fhotoaecradation
on sc1: surface (i1 12 one of tnese processes wnich resuits 1n an
eftect on the persistence of pesticide in  aagdition cnemica.
sTructure and so type aiso afrect this persistence (2,3,4:. The
effect of pes3ti101Ge OnN 801, €NZYMES SUCh as s¢1. dehyrogenase ana
on PROSPROYuUs minere::zation are considered among otnher facter
&5 indicators oy the sC1l Diviogicas activity 5. €
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Tne present stugy WwWas carriec out to investigate the
rhotodegradaticr  of ametryne on both piates anag clay i1o0am SoO1i
surface. The sSTuGyY 1nvoivs aise the determinatior <¢if  ametryne
effects on the activity of sci1i dehyarogenase ang thie pryoguotion
¢f avaliabte pnosphorus in clay lcam soil

MATERIALS AND METHODS

Tested Herbiciae Ametryne (Gesapax 80% WP): c—ethylamino—4-
1sopropyiaminoc—o-methylthio-s—-triazine.

Soxl Samples: C(iay loam 5cil was coliected from the researcn
Stataon of Alexandria University at Abis regicn. Surface scoil
sampies (0-15 cm) of tne cuiltivated soii were airdried and sieved
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through & 2. mm (10 mesh! screen The physical and chemacal
Eroperiies are previousiy determined 11
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Ligu:d Chromatography: Shimadzo gas thromatograph eguipped

fiame photometric detector was used  The crromatographar
nditions were: coiumn o omx mm 3dd; SER0 pacxked  on chromsorb O
cmperature  ( (). coiumn U 1sctherma; . inrection block 280,
=tector 280: gas fiows (mi/min)-carrier nitrogen 40, hydrogern
u,8 . oxygen 1-0:; filler 3%k nmn, specific for sulfer ; 10 u!
injected equivalent to 25 mg sampie : limit of detection 5 ng
(C.2 ppm).
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Preparation of Scil Layer Flates: One miiliter o¢f  Therbicide

sclution was added to 20 grams of sieved s01l to give a

concentration of 100 ug/gm soil. Distillea water was added to
obtain a siurry =imilar to heavy cream (1) The slurry was
spreaded on 20 x 20 cm glass piates and then were allowed to ir

ary.

Exposure to Sun Light ht: Thne =01l plates contaminated with ametyyne
were exposed to sun jight through out the day for tne intervals

of & , 21, 30 ., and 45 hr of exposure to sun light Another
experiment invcived an exposure of Ametryne a&s drvy fiim in petra
dishs for 1. 3, iz, and 18 hr to sun Irght  using the

concentration of 300 ug per each dish was carried ouv.

Extraction, Clean-Up, and Determination of Ametryns (7):

e

solvent ratic of 5 ml/am scii. The conter- was shaked for one
nour, and then filtered. The fiiterate was evaporated to dryness,
dissolived in 5 ml benzene and then suablected to alumina  Columb
“hromatography (25 gm! for ciean 4p. Amelryne residues were
¢luted from this column using nexane—ci etnviether (150 ml) ang
“he eluents were concentrated and then subiected 10 gas liguad
chromatography .

The s031] sampies were extracted using methy.ene chioride at

Effect of Ametryne on Soil dehydrogenase and Phoaphorus

Mineralization:

Clay loam s0311 was sampied from a aepth »f 0-i% ecm from
the Alex. Agric. Fac. Farm. Kaiaa region T 5 previously
cultivated with sorgham forage and free from e 1c1ces.  Air dry
$011 was crushed, sieved and 1ts some pnysaic and chemcial
characteristics are previocusiy determinec (i ag  foilowing
sand: 30% , silt : 32% . ciay : 35%. clay iocam texture .ow.hooo
46%, PH 8.6 . and CaCC3 : 10.1 %. Soii was vided into three
sets . ene 1s treated with the agqueous sciut:.onr ©f herbicide

ametryne WP formulation (Z-ethylamino—4-isopro —aminc—-6-methyi-
thio—s-triazine) at the rate of 2 PP, tne second set 1s treated
with 2 ppm of ametryne technical grade ir acetone, wWniile 1he
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third one 18 considered as control treatment. Upon drying the
scil samples were well mixed and then transferred to 250-ml.
Erlenmeyer fiasks. 5So0i1j water content was Kept at €60% of w.h.c.
and the flasks were closed and incubated in the jaboratory
maintained at 24+1C. Available Pi{8) and dehydrogenase activi
(9) as formazon vield were evaluated after 5, 10. 15 and 20 4z
post-treatment The results were caiculated on air - dry weig
basis and statistically analysed according to the split-pl

design.
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RESULTS AND DISCUSSION

Standardization of Analytical methods:

Gas liguid chromatography using flame photometric detection
system (FPD) ancd SE-30 as & stationary phase was applied with a
reasonable chromatographic performance. The GLC respons was 2.5
mm/ny and the average of detection limit was 0.20 ppm (Table 1).
High recovery (84.2%)cof Ametryne residues from clay loam soil was
achieved (Table 1}. where Me Cl , alumina column and GLC were
used for extraction , ciean-up and determination of Ametlryne
respectively. The colourametrac assay of formazan as an 1ndicator
to the the activaty of dehydrogenase was applied. The range of
concentration was 10-100 ug in an 10 mi acetone (Tabie 1). lonce-
ntration of inorganic P: was determined coiourimetrically. The

=

range of standard inorganic phosphorus was 5 to 50 ug.

Photodegradation of Ametryne:

Table 2 shows the residue amounts of Ametrvne left after
exposure 1n petrl dishs te sun 1ight at cifferent time intervals
well as the corresponding percent pnotcdegradatiorn. The data
icate that the residue level was 2i1.%. 200.9 . 153.3 and
. ppm. after 1. 3, 12 and 18 nr of exposure 10 suns  1ight
pectively The corresponding % photoaegradation was 29.%,
1.,48.9% and ©<.%. Tabie 3 snows the Amnetlryne COoncentratioi
ané % photodegradation when exposed to sun lignt on so1l surface
for different tisme intervais. Tne concentration ¢f Ametryne on
so0il surface was 39.5. 34.9 ., 34.. , and 23.0 ppm atter 2, 2i, 31
and 45 nr of exposure respectively . the corresponding % photoae-—
gradaticn was 50.5, 65,1, 65.9 and 67.0 respectavely. Tne present
resuits vreport that the initial photodegradation of Ametryne oI
s0il surface was faster than on perti dish this may be explained
on basis that the catalytic eftect on s01l surface take a role.
the photolys:is of Ametryne as triazine herbicide can be supported
by resuits of other 1nvestigators atrazine 1S converted to dethy—
jated—and deispropylated traazine {10). The present results is
also comparabie wilh tnose optained for other <1riazine nherpi-
cides. 67% of Atrazine and 68% of prometryne were photodgedraded
after of 96 ny of exposure to sun iight (1).
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Effect of Ametryne on Fhosphorus Mineralizatior Clay Loam Boil:

Results 1in Table (4) show that both WP
technica.  grade of ametry Lreatments decressen
ot anorganio  avaliab.ie F o oafver S anc 20 da-
pLoocating that ametr T : grade wasg
the z0 th the mean
nowel thet Lograde 3 an Jepressing
O ppm P »oIOormuLsation had no efiect. The
Juence it e on B proaucttion appeared at
while the jeast &Clion was achieves at the first

srmutatien and
productaicon
treatiment
effectiva
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303 ug  of Ametrvne were usei fcor  each
peLri. dish.
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Table 3: Pnotodegradation of Ametryn * Ferbicide on Soil Surface
at Different Time Intervals of Exposure (o Sun Light.

Tice of Ametryne residue % of Ametryne
Exposure Found ., pPm Ramained Degraded
{hr}
6 39.5 39.5 60.5
21 34.9 34.9 65.1
30 34.1 34.1 65.9
45 33.0 33.0 67.0

The analysis was carried for 10 g seoil containing 1000 ug of
herbicide (100 ppm).

Table 4: Effect Ametryne WP formulation and its technical grade
on available Pi in clay loam soil.

Treatments

Ametryne Mean

Days Control WP formulation technical grade

Available Pi: ppm

a b b <
5 41.34+1.15 36.74+0.25 36.40+1.60 38,16
a ab b a
10 64.18+4.19 66.55+3.06 61.43+40.53 64.05
a b b b
15 53.54+1.55 52.47+0.94 42.74+2.22 49 .58
a b c a
20 67.43+1.56 61.90+1.82 55.21+4+1.57 61.51
L.S.D. = 2.9510 {(at 0.05) L.S.D. = 6.3573
a a b
Mean 56.62 54 .42 48.95

L.S.D = 3.1786 (at 0.05)
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Table 5: Effect Rmetryne WP formulation and its technical nrade
on dehydrogenase activity in clay loam soil].
Treatments
Ametryne Mean
Days Control WP formulation Technical grade
Available F , PPmM
c b a b
S 57.90+2.44 82.75+4 .20 133.22+5.97 168 .70
c b a a
10 79.77+3.13 156.04+4 . 39 273.29+6 .94 84 26
c b a be
i5 34.42+2.653 98.37+7 .48 118.99+4.82 84 26
c b a c
20 35.91+2.06 B2.49+1.62 104.40+6 .33 74,27
L.8.b.= 12.5755 (a¢ 0.05) L.5.D.= 16.308¢4
7 ¢ b a
Mean 52.00 164.91 157.73

L.5.D = 8.1542 (at 0.05)
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