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Effect of three tillage systems, levels of plant residues and type of crop on some
physical properties and organic carbon fractions in a gypsiferous soil

H.A.S. Jeghata Prof. Dr. N. M. Muhawish
Agricultural Directorate of Salah - University of Tikrit/ College of
Aldin Governorate Agriculture
Salah - Aldin Dept. of Soil Science and Water
Resource

Abstract:

The preservative agriculture principle practice (crop rotation) was conducted under effect of
different tillage systems to assess their effect on stability of the soil aggregates, moisture content and
organic carbon fractions, ie. particulate organic carbon (POC) and mineral associted organic carbon
(MOC) in a gypsiferous soil. Clover and Corn were planted in spring season (2018-2019)., under effect
of no tillage system (NT), reduced tillage (RT), and conventional tillage (CT) , keeping on levels (0% ,
50% and 100%) for their residues after ex harvesting. In autumn season corn was planted in the same
site of spring season, under the same effect of studied factors in the first experiment, besides factor of
previous crop residues. Soil samples were taken after harvest to study effect of these factors on
aggregate stability. Results showed the superiority of NT system significantly on CT system at a
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percent up to 8.4 % and not significantly superior over RT system. No tillage was significantly superior
on RT in moisture content by a percentage up to 22.8 % and 25.2 % over CT. An increase in organic
matter contant was noticed for NT and RT systems over CT by a percent up to 6.5% . NO- tillage
system was significantly superior over RT and CT, their values reached 0.163 % , 0.155 and 0.149 %,
respectively in POC content, while for MOC the values were 0.196 %, 0.192% and 0.180 %,
respectively, because of the positive relationship between organic matter content and organic carbon in
soil. Legume crop (clver) residues was significantly superior over spring corn with a value 1.483 mm in
aggregate stability and with a value 14.38 % in moisture content, and 12.86 gm kg™ soil in organic
matter content, and 0.162 % in POC, and 0.195 % in MOC compared to the effect of corn spring
residues which reached ( 1.357mm, 12.03%, 12.11g kg™ soil, 0.150% and 0.183%), respectively for the
parameters.. By increasing level of residues from 0% to 100% values of the studied parameters
increased significantly, aggregate stability from 1.372 to 1.468 mm, mositure content from 11.54 to
14.81% , POC from 0.148 to 0.163% , MOC from 0.183 to 0.194 % , organic matter content from 12.20
to 12.77 gm kg™ soil. Triple interaction treatment NT.C.C, Re100% was significantly superior over
other treatments with values reached 17.34% , 13.46 g kg™ soil , 0.185% , 0.208% for moisture content,
organic matter content, POC, and MOC, respectively; except for aggregate stability where there was no

significant difference between RT.C.C,Re100% (1.560 mm) and NT.C.C, Re100% (1.553 mm).
Key words: No.Tillage, Reducesd Tillage, Conventional Tillage, Crop rotation, crop Residues, Organic carbon
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sy ll) ehpcall B Jpemnar Alie allat dejer uen L) el uend I Diganll 5ol e S
JaraS Al Jraladl) Cilisie (s5ise G dul)y PDla (e .Dhaka et al.,2016))ae G 138 (L))
B8 2529 (V) s il (g o(Fatyad) 59 yall) ehuall HAN Jgumns sloan 2oy L) Cileeas d0ld B
i bugie Jily Re100% (ssiwall L cins ale (1.674) Jawgie Jlob &l 3 cdlabeddl (pn digine
o Al claaal e ) Glld (G Po(V) il G5 Aty RE0% (giad) il cas ol (1.¥VY)
B Cilaand U8 e cly (Ul D5l el e Ciiven S D50 ) drgiaal salal) e oS L]
Aliles g ) lgbagi cpdl) (Magdoff and weil, 2004 xo (385 138 4l Cilaasd 48LS (e 0% anall
Glaeat A5lE A bl Joalaall Gliie (gginay goig Bhall i gu SOEN Jalall a6 Ly vy
(V)dsa> 2 P Ge cael)3ll ssall ol 38y (datall 59)all) chiall A Jsane dlas 22y 45l
RT.C.C,Re100% ilelaall il ciad ale (1.074) dad el cialy 3 clalaall (G digins (3508 25ng
Ay s Po(YV.Y) crly (358 dusiny CT.C.C1Re0% lalaall il cias ale (1.YY7) cualy 4o (il
LS cleaatl) AkE <ol Wi 53L3 A (arell)  Jrslae Ciliiiiag Spaiaiall &l oLy jo0 58 (354l

NHIWS

skl Ggiaal). ¥
o Login Jalully A5l Jualadll ciliie (Gginay goig Bhall ahai EG (i (£) Jeas il
Boall alkas 3dg (daiyadl 5y jall)ehiuall 5 Jpumne dbas 20w Vo Gee o L5l skl (ggiadl
sl Lginn Ball are Ui Gin 3] JoneS hall alis s Aaginn (398 299 Langl @l DS (ga eyl
allan b s % (VYY) i hacgie Jih Alae % (10.)V) i dacsgier dpalailly §peaidiall Ehall ol
sine o Llaall 8 oy00 M dhall s olai Gsii (S (Y0.Y) rly (o dawy dualail) Al
-9¢. o
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Gllee ity Ligh)ll baias Al (Sekaran et al.,2012) %Y e w5 cliie aSh diguaall saldll
%10 e uY Clite Al Al all Ajlke ks 4y Blad) Cagylll b Aala Lyelly il
cldlie gl (£) Joon gl e v agial 3 Ailes =5 ) sbaass o) (Vita et al.,2007) ao 58 128
S Jpeane s 20 s T Bond il 3 shll (ssimall e Bliadl 3 50 Gl £330 Jseandd
Bl sia (aeod) bl Jsane Sliie cist 3 el Bl oUai 3by (Rkall syyall) chial
Gl s iy %(V Y.+ 1) Al anssias <ol S ehinall 33 Jseane clhiddia ik 3)lie % (VE.7A)
5ol allai 8 allad xie Ll Ly o Lliall 3 Joall Jgeane jon ) elld (ghar ¢ % (V9.)))

.(Dhaka et al.,2016) a (38 138 chiaall 5 Joana 43)la0 alaal) gyl caas Zuc)) )

(%) pssta) cssimall 8 Lagiss Jallly Bl Juoaladl e (gsianes 35 Bl ot i€ Sy
Z\:mbjj\ §)_9JS\ eU:'..‘a ééj ;\Jﬂaaj\ gﬂ\ d}‘m Alaa R Y (aee ‘_AL

kil Jagia Re 100% | Re 50% Re 0% Joaaall | A3)al) akii
a5l C T

a‘e.\v | NT | 16.31ab | 14.65b,d 11.22 fg Cc.C1 NT
12.35b | RT | 17.34 a 16.13 ab 15.36 bc C.C2
12.11 b | CT | 13.27 de 10.83 fg 9.92 ¢g C.C1 RT
Jsaral) awgia | 15.26 bc | 13.73 ce 11.08 fg Cc.C2
12.03 | C.C,; | 11.92 &f 10.62 fg 9.53¢g C.C1 CT

b
14.38 | C.C, | 14.76 b,d | 13.68 c,e 12.13 ef Cc.C2

a

-4¢) -




F G (V) sadl W sl ALY R0 A8 slel ds

College of Basic Education Researchers Journal
ISSN: 7452-1992 Vol. (17), No.(1), (2021)

14.81 a 13.27b 11.54 c | clidsbaugia

Juataall
Lol Eal JUai: CT speciddl) &al WUai :RT - &hall aae ol : NT
530l plai 3y (Apmanll) ehiuall B3 Jpmna pisa & (daisall) chiall 53 Jsamn : C.Cl1
daely
Tl 3l Bysall ol (385 psandl Jsemna giga (b (LAl ehinall 5 Jpeana:  C.C2
B9l 339 Jo¥) augall & dalull Jualadll Residues clbiie s = Re 0%,Re50%,Re100%
aely

3o ey oo SRl i Bl & skl i) (B il Tle deg)ial) dualad) ciliie g
Gt Clas (£)dsas @l Pl e el Bsall allas (385 (La2)ad) 5 yall) ehpall HA Jganns slias
il bausie Jils Re100% (gsisall il cins %(V€.AY) Jawgie ol il 3 cldiall s Gn digine
Cilee S @laiall jsn M @lld (Gar % (YA T)ly (3o dawing RE0% (ssinnall il cans %0(V1.0€)
shl) ginall o Bliall (e 25 laysn ) Diguaal) salll (ggina 83L) ) @y Ll mhas b elUaiS
bl ggimall Ayl el 4 Bl Auill Augeadlly Aibaslly il Gliall Guad DA
On DAl Jalall LiG W L (Abdalla et al.,2016 s (Deksissa et al., 2008 0 (i 13a &5l
DA Jana dban 2oy Ll G skl goaall A Al dualad) Glite Gy gsig dBDal) ol
COabeall g Ligina (358 39ag () Jslan 08 DA e cdachy 3l 5yall s (385 (Lakaall 59 5ell) ¢ljauall
il s %(3.07) il dad Jils NT.C.C,Re100% alalaall il cans %(VV.78) dad ol <l 3
o 3Bl Jealaall Lgamal) laliall 35 A P(AY)  Cialy Go8 Ay CT.C.C{RE0% alalanl
Lhall are allai H1 5y <Al (Ding et al.,2020) —ulie 5h) Seine 2pag Hdse 2y = laudl

-4¢Y -



Ty 2 ((3) sl OV Al ALV R0 18 g as

College of Basic Education Researchers Journal
ISSN: 7452-1992 Vol. (17), No.(1), (2021)

(perdll) sl Jyemna 58l V ddlial Zoslilly spuaidall BDall ol 4jlke Ll sk o Blial)
Aogh)ll (sine e Jaliall oy cliiall Lu 5203y shiall 53 Jgeanar 43)lie
Auiill A dyguand) Balal) (ggina ¥

AuaS 3 Lagin Jalaily ALl Joaladll il (g g5t Ahall alai i cas () Joan lily
2l e a3 Bysll allas (385 (Raanya) 59 yall) ehiall B Jpeane dlan 2oy Ll 3 Agaand) 5oLl
Bl are alas (3985 3 LAl (& Ligenall salall duaS 6 lapdlh & JonaS BDall ol o dusine 338 2539
Ly TaaS ae (1).9Y) b dacgiar cilS ) Al Bl plas e dip T aaS a2 (1Y.V0) il lavgia
Jsgie culS A speaiaall &hally Bl aae ol oy disiee Ak 255 90(1.0) Cuily (358 iy
Gunly Augill Ligead o Llaal) i) &hally hall axe alad clies e i a3 a2 (VY.VF) &L
Liebig ) ae (3 138 A28l eLadl dygaall 5oLl 50L35 mhacdl (8 &guinal) 52lal) o815 DAS (e L5l Ay s
Slo Plany spaiaal) Eally ihall are aai o ) lskags cpdl) (Sundermeier,2011 et al.,2004
Al axe Al (38 Cae A ¢ Al olia S Apmsbill) 5 Balijy prlacdl (3 Ausamnl) B2l aSI5 5ol
Apadall &) e el ) ) dilias disaac Bale Calas 8 Laayed () (gha Lial)s S 8yeaidall 35 pally
o ol jselis Gasdl M Aadand) G5 (B e e dass ) Al o3 b Alexiesdl YY) Uiy
b Jean LS Dygianll 50lall (i Lgie dngeaddly dleslly 4805l L5ill pailad e 5 (63l) mhaddl
Balel) S b il Tl g ) 3al) Jyemnall sl (Yo Y Acgpses YoV A lacaall) pe (3 138 Gpaditl) 28)a
B P e cdael)3ll gyeall allas 38y (daapad) 55l chiall BA Jouana bas 22y L5l (4 Liguasll
xS ot (VYAT) il lasgiar sl Joeane Gliiie coh 3 CBlalaall (g Lisine 398 2539 (©) ds2>
(Baryl) 89 yall) ehypaall 53 Jpmnn litiia 5l cani g TS a2 (VYY) ads Janssie il Ajlae g
& daganll Baldd) (sgime uad (B (eendl) sl Jsemna oo (I elld (G To(T.Y) il Bod dansing
o G kag ol (Reddy,2016 5 Islam et al., 2014 5 Y+)+cgueall) ae iy 128 A5l
shiall A Jyanas d5jlke lllad dejur aren Disill (8 Digidand) Balall (ggina Guead ddsill Jraladl)
e B oS 2ald) Joalaall il (ggine Sy amg il o Jall elginad dais ()l 59 all)

SAEY
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el Bsall alas 38y (Aaiyal) 59 pall) shieall B Jpmne dlan ey Ll ) ddliadl) dsgeanl) 52l
Re100% (ssiedd) Gsin ) dalad) Jualaall Clite (ggime o digiee G908 2529 (0)dsxs & e
siuaal) il s L TarS a2 (VYY) Al dawgie QAL Alhe L TaxS a2 (VYLYY) &l Lagiag
e oo @y dale Bypan Al L dgeaed) claliall ddlaal o) (Yo(£.1) caly G Ay Re0%
Al yealiall (315l Coleg ¢ paiose S8 Al Adke pealic dili) o cilee A Lgd Lsanl) Baldl)
aS 33L5 () %Y ¢+ (siall Gt (S A g 3all Jpeanall Cilikiia i o oyl caling oK1 ¢ L
Ll Galss g gl 8 Diganll Sl (gsine e cl) A Dl ) ddliadl) dygaael) cililadl)
Lais L layss I ddlal gl b skl ggimall e Jaliadly Ll el Lgie dugaadlly 4Laslly 250500
Hao et al.,2008 5 ¥+ + T pulaall) ae iy 138 Lujill 8 dadal) sl Jalis Jady Lginials Babiyg bl
Al 8 dguaal) Balal) (ggina Al Al Gliladl dilah o) ) slag cp3l (Song et.al., 2010

Aach 3 Bysall allai 33g ehacall 53 Joemne dban aey (A aaS a2) gl &

ahibugia | Re 100% | Re 50% Re 0% | Jgaasall | &5l alis
Lifjal c T

aiy.vo [NT| 12.46ef | 12.36fg | 12.10gh | C.C1 NT
12.73a | RT| 13.46a | 13.20ac | 12.93cd | c.Cc2
11.97b | CT| 13.06bc | 12.26fg | 11.86hi | €.C1 RT
Jsasall bugia| 13.36ab | 13.13bc | 12.73de | C.C2
12.11 |[c.c| 11.80i 11.73 i 11.40 c.cl CcT

b 1
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12.86 | C.C| 12.46 ef 12.30 fg 12.16 fg C.C2

12.77 a 12.50 b 1220 ¢ | clidiia bagia
Jualaal)
Lalal) sl WUas e CT Bpaidall Bpall alas :RT - &)all are Ui :NT
Lach ) gysall allas 385 (L)) ehiall A Jomna alse A (aial) chiall Al Jsana :C.Cy
Aaeh ) Bsall alas By el Jsuana aBga (A (( Akl shiall B Jyana :C.Cy
Bsall (39 Jg¥) pmegall 8 ABld) Jualadl) Residues ciliis wi = Re 0%,Re50%,Re100%
L))
Balel) LS (3 llis e gy all Jrnalaall Ciliiiia (s5inng gsis il alas G A Jadsll il dulys ve
3939 (©) s> @ Ge cdael ) ysall allas (38 (Al g pall) chivall 5 Joumna slas 223 dyguanll
Aaladl il s Lp TS a2 (OTLE7) Aad el el M el (g dgiee (g
dusiy CT.C.C{Re0% dllaall il a3 upp "aaS a2 (V). £+ )caly dad Jily NT.C.C,Re100%
Aol Bhall play d3jlhe Ligeaed) 5oLl (g5ine 3 Llagl Bhall are Sl 3 N (%o() A)cialy (388
@l LSy ¢(Bumsnl) 89 all)ehiaal) H3 Jyane iliita dlie (aeodl) Joidl Jsmne lite 39as
Ginally Claaaill 40lh Lgie LAl Clia G S sl b dusaaad) sall (gine o) bkl Ao
casmalislly Hoeally (g il duals LiAa]) jualiall Ljalag skl
POC) particulate organic carbon) &8l ggall g\l . €
(V)2 %) sl ) Ael 3 Jd Al 4 jill 8 B (5 gamall g S dpas 45 )lia die
B (ggianll (o)l dans b nd Jangl Al Clelea Buk aan BB (gpanll 5lSN o e
Ghaliall b (duel)3l) 5ysall)abiilall del)3l) alas gaudas o las I @ll dgay %(Y oA = VYY) G Comsli Ay
o Ll Sl Lgenal) salad) (gina 83l)s skl (gginal) Ao Lliall o Jead A d8la) 4ady ddla
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b il 8 Jaae€ Bl b o (grine 38 deas (1) dss bl ey (Al (gpanll (5
el il 3 (LAl sosall) ehicall B Jpana sas 45l & (POC) @A (goumnl) ¢Sl anss
Bhall alas 8l cias %( ) £9) &b Jawgie Jib Aijlae Dhall axe alai 80 can % (+.)1F) dawgie
ssinall o Blaally L5l b 4B L Blall axe alas Geii (e Yo(3.8) Crly Bol daainy doadal)
digead)) Baldl e Blaall Lo ciele ) mhadl o ) Qralad) liie i DS e skl
o Ulaul Gl Lea Gpulilly syeatiaall dhall d5lie Ailall Cagylall cias \gilaihy gllas doju mliadly
xie .(Uzoh et al.,2019 5 Hermle et al.,2008) ae (i 3o L5l 3 &GN (gpanll Ga0Sl 82L)
as 20 A5l 3 (POC) &) (ggnall 05yl L 3 JaeaS Talas g5 3al) Jsnmnall g5 530 Al
Ligiaa (98 2529 (1) doa> 2 DA e cdach 3l 50l allas 339 (LAl 39sall) ehpall HA Jmne
Jagie Bl A3jlae % (40 Y) &b dawgia (aendl) Jsad) Joane ciliie dlelas cigh 3 Dlalaa) G
o(A) il (s Lawsing (Aaxanyll 59 yal) ehall HA Jmna Clidiie Alalae il cad %(+.V04) &l
Do Lellat deses G ¢(0)sas Aagnal) Bl (gine 8 Lgina  (arell) Joid) Jpemne Sliie o
5 daguanll 52l (s5ine 83l «Jshdl Jseana ae Giilas Ao Lgd A elal) Lals dada oLaY) Lalis
Cattanio et ) ae (5au 128 Ll 8 diganll salall (sginal jdige 2y M Ll 3 (ggumnll (50)SI (55ina
degyiall Jualaall e (ssice cifly (Al mlm I lsbag ol (Hill et al.,2017 5 al.,2008
53 )adl) ehpall B Jyana slas 3oy Ll & (POC) &l (gginall (o)lS) daws 3 JanaS ey
ssinal) o8 3 Caleall G Lagine (358 3939 (1) s> @5 DA e cdael)3l Bysall alas 3 (daz)ad)
Lasisg RE0% ssieal) 8l cnt %(+.) £A) &l Lasgia Jil Ajlae %(+.)1Y) &l Jawsias Re100%
& Ome WS gl (b dgenall saldl (ggime o) Clanal (griee o) WS dale Bjpem Po(V 1) cinly (3588
Liganll 82l (gina Cun (10 RE100% (gsial) o <l ((et al., 2008) Hao as (3éi 138 (0)Jsaa
A sabyy QN (POC) &l (goumall (sn)lSH daws o Ulay) (oSedl e RE0%  (s5innalls 4520

(Liuetal ., 2013). a— i 12 a Ljll & (POC) 2Bl (56canll ()50)SI (sgina 2y Slisal
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B (gpamal) (50l Lagi Jahully R Jsemladl) Sl (ggiasas £5i9 Bhall a5l T Jsan

el 3 5ol alas 33 (Auknall 8g5al) ehiall 53 Jyana slaas aas (%) Ll b

il ki busia | Re 100% | Re 50% | Re 0% | Jsasall | &ijal) ok
C T
a. v | NT | 0.159ce | 0.155ef | 0.147fg | C.C1 NT
0.155b | RT 0.185 a 0.174b | 0.161cd | C.C2
0.149c | CT | 0.161cd | 0.149e,g | 0.142 4 C.C1 RT
Jswaadl bugia | 0.169 bc | 0.161 cd | 0.150d,,g| C.C2
0.150 b | c.c; | 0.150d,g| 0.147 fg 0.140 g c.c1 CT
0.162a | c.c, | 0.154d,f | 0.1544df | 0.147fg | C.C2
0.163 a 0.157 b 0.148 ¢ | ciliisia Jaigia
Jualaall

Lalal) sl WUas e CT Bpaidall &l alai :RT - &)jal) are Ui :NT

Tl Bysall ol (385 (Al ehicall 30 Jpenne adse b (Al ehieall 53 Jpeans :C.C)
Loyl 5y AUt (3 psesl) Jpemne gise b (il shicall 5,3 Jyana :C.C

Bsall (335 Jg¥) pmagall 8 Bl Jualadl) Residues ciliis wi = Re 0%,Re50%,Re100%

L)l

G daws 8 Aalud) Jualsall Gilidie (ggiaes gaiy Bhall i o (JOA Jalnl) i Ay e
P Ge cdach 3l 5yeall allas 35 (Gaiyal) 59 5ll) ehiuall 53 Jpemna dbas 2 dusill 3 (POC) &ilaal)
Aaledl) il a3 %(+.VA0) Aad ol caly 3 cOlaleadl G digies Bggd 3sas (1) dss
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G dawiiy CT.C.CiRe0% dlalaall il cani %(+.) £+) iy dad Bl 435le NT.C.C,Re100%
Eoall cllas elal aliyg Lol 8 B o)\ dansi b A8hal) alas o Sl (DA e %o(YY) iy
o ik U ) ) Gl e ilaS Cadyg Bl )bl Al Ll d)all sasial Lals Ll
doi o T ol Gl (531 Lgaanll 33l (s5ine Lgia Ausaadlly diliaslly ALyl il Gailad
o Ales 25 L deags 63 (Y 0) e manall) po i 138 L) 3 (POC) & (gguinnll (50)\S)
A i
MOC) Mineral associated organic carbon) Liana Jasipal) (ggantl O ol Lo

S ey Aahall el kst 3 Lisee Jaiiyall (gpumall 05\l (gina B S Gt Jass)
Gswanl) Co)\SI (ssinas A3lae %o(V v A = TA) o il daaty Auahall EDlelas (5 (i Lgale Jeaniosl
i (ggimas gois Bal) alii 6 Gas (V) Jas Glidaes LAl Jd LLY) Gl 3 Lisea Jasil
Mas 3y Al & (MOC) Lo Jafiyel) (goumall (oSl dass 8 Legiy dalally dalud) Jualsdll
Blall sk G dagine B8 s @0 e cdael) 3 8yeall allas 33y (Ladyad) 55 )all) chpall 5 Jsana
il @as %(+2197) Jawgia Lol 31l 3 (MOC) cpslaalls Jaisall (gonmad) (ro0)\l) danty ayils 8 JaeaS
st Laaig Al Ball la 536 cad B(vVA) b dawgie BBl Ajlee Ehall axe Gl
) Gl oeplsll e g Al Ly L5l ) axes 0ye0 I Ehall are ol G (ghm Yo(A. )il
Bl alie Bl 8 Ogiaa)l GsplSl N8 e 25 ) Dgeaall sl 5] Jaee e s Ayl
Ao il Wl gyl Jgeand) g5l (Hermle et al., 2008) e 3 15 o Goadiilly spaidal)
335 (Ll 3y jall) chaall A Jomns slas 20 Ligll & (MOC) (olaalls Lasipall (ggunnll (550)<Y)
Jyane Dl cish ) COlaleall G daaly Ligine B8 259 (V) Jsan @ e cdae))3l) 3yeall ol
A A (sl 35all) ehiall B Jguane ciliiiia it d5)lae %(+-)40) Al Jasgias (awall) Jsid)
ot s «Yo(1.0)aly 35 Ay Yo+ VAY) Ledanssia
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Lyl (gpumal) Gan\SU b Lagiar Jalaally dalall Joalaal) Ciliiiia (gisas goig Lhall play 530 .Y Jsaa

o) 5ysall alai (3dg (Aai A 59 5all) ehieall 53 Jsane slan ey (%) dujll i Lidea

Al aliibugie | Re 100% | Re 50% | Re 0% | Jsasall | &ijal) aki
C T
a .41 NT | 0.189ce | 0.189ce | 0.186e,g| C.Cl NT
0.192b | RT 0.208a | 0.204ab | 0.199bc | C.C2
0.180c | CT | 0.196b,e| 0.1874df | 0.179fh | C.C1 RT
Jeaaal) bugia | 0.202 @b | 0.197 b,d | 0.191 ce | C.C2
0.183b | c.c; | 0.176 hi | 0.178 gh 0.168 i c.C1 CT
0.195a | c.c; | 0.191 ce | 0.187d,f | 0.178 gh | C.C2
0.194 a 0.190 a 0.183 b | clidiia Jasia
Jualaall

Lalal) sl WUas e CT Bpaidall &l alai :RT - &)jal) are Ui :NT

Gae 3l 5y5al) s (38 ( Aamall) shiall 3 Jsamne adse 3 (duiadll) shisall 3 Jyana :C.C,
Tl 30 5 pUsi 385 sl Jseana gige (b ( Dipal) ehicall HYI Jpeana :C.C,

Bsall (335 Jg¥) pmagall 8 Bl Jualadl) Residues ciliis wi = Re 0%,Re50%,Re100%
gely

Dogumal) 5l (Slig Al 3 ashal) cggimall 53l 5 Wysn I S (el S5l Upamne il
alall i) Cilee A5 Ca Bl 3 Gghdall gomadl Oyl (s5ise Ciiem I gl ()5
Islam et al.,2014 ; Higashi et al., 2014 5 Y+ ) £cpala) ae 3850 138 5208V dilee Jads dyguiasl)
draladl Clidiia (gfine (m digine @8 Gliany Al @il ) sbags ) (Uzoh et al.,2019
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BN Jyana slas 2 (MOC)galaals dasipall (gpanll OsplSl) dowiy lapili 8 JoaeS il
%(+.)9£) &b lagias Re100% (s5icedl) (ot i) (e cduely3l) 8y0all alai (385 (Aainyil) 59 yall) el sl
A )y LalS Gl (Po(7)cily B8 dainy RE0%ggiunall il a3 %o(+VAY) &y Jacegie i 43 )lae
Lyl (ggemall OplSI (ginn gy s Ailiadd) Aigumell Saldll (ggina o) Ablud) Jralaall cilgal
i dus v Liu et al ., 2013). 5 Hao et al.,2008) a— (i 13 mosia (uSally L5l b Lidea
Liiyall gouanll Go)Sl) daws G ARl Jaalaall Ciliiie (Siag gy ADall olai g SOAN Jalal
B DA e eyl Byoall Al 33y (Lia Al 89 yall) ehiall 5 Jpana dbas 22 (MOC) (palaally
el il can (Y0 A) dad ol cal Y cDllad) G dugine G asag (V) dsas
(st dasing CT.C.CiRe0% dlslaall i cuas %(+. ) TA )ealy deid il 43)lee NT.C.C,Re100%
3y Lgineas 52l (amendl) bifie dlalas il caad Zihall axe alai Hea ) elld (Ghay J%(YY.A) iy
Al A Lisee Ladyall (ggnal) 5)SH (g5ina
rala i)

Aol ghe Bl Cliea (B (n o Langd L @llyy il sda 3 Biliae il Bhall aae alas (3ea
5Ly Jas (MOC) Lidee Lasiyall (gguanll (53)\ly (MOC) &I (ggumall (50)\SY (g5inans dujill cilaans
G A s sl Ball s W oshl) gginall o Llially mhall o daaladll cldne oS5
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