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Ay i gily oaalall Oglatl) Galae Aihaie & Gulely s ) Cayey (24, 2019

Conocarpus erectus saiig —slaall \glaaiy mlally Hhall lgiaglias b padll



) all ) i) g Aadial) JsY) Juail)

sl Jga A Conocarpus wis e Gty Glesill Laas «Conocarpus fancifolius

(Afifi ef al., 2021) duasacd) dupall dlaally padly Baniall dupall LY b
A iDMg AnariSY BansY) Cilalias :5.3.1

bl ehal 8 Lueglal) () (g A (e Lol il Bl jedal) (05SE
iSatlly (solal Jlanly oD sLaally SasesseSonylly Blall Cigng Caudlag sl fio
s ) gag 1y Ll Ll (mpats A Agal) Qalsal) chalea dadin 5) cda Plsai)
ae dai Lokl lga) i L Reactive Oxygen Species Jladll cuauSsY) ¢lsil
sl cliiall alaat I g5 @lldg 5auSY) Claliany Jladll CpanSoV) bl G 0lsil
& oabaY) e SN Hela ) (25 1385 DNA Jlg culyauasalSllg (ysaally cilisig sl Jia
.(Rao,2006) <Ll
enzymatic Aiayl 5ol clalias I 520830 saliad) e liall Jilugl) Jods
Glaleas Jeds Non enzymatic antioxidants 4wyl ¥ sauS) cilalizas s Antioxidant
~xly superoxide dismutase( SOD) figewd 2wSghpgadl Ziwi¥) 52.8Y)
dpdy (Glutathione Peroxidase juwmuSgym (sliligKlls Catalase (CAT) tls
OnaaSgls (g gl 0aSgpm (A WlaSl pagad) Jisas 4 SOD oigaenssy 2usSolygud)
U aags Dbkl (8, a gy pully Jowsiladly d8all Ciguy cadlig ol & a0y
active dladill (ghaliall & 835 gall Licmrgaill alaal) e slaie YL SODS (10 e gana

(Fe-SODs) xaslly (MN-SODs) uaially (Cu,Zn-SODs) «lijlly (ulsill a4 site
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) all ) i) g Aadial) JsY) Juail)

aunly 53 jsall Aoy bl dald 3 Laga )90 SODs sl .(Wang et al., 2016)
Alle 515 L) vie (golall ) pall s Sy dage Jit LEIS, (ROS)

O el 2o um dagad (A )9 agll Sy OsbLISICAT - b L)

GaasiV) B2uY) Chalime 23 (g0 all 520S) (e Sl 3 V) g ¢ anaSls sla
Clhaliae W .(Lei ef a/.,2022) LU alga¥) Jalse aa Jg¥) dileally g aall das
thls S Oy 50 Sgp e thiol e 58 (GSH) (afitiglall Jie dpa 3BUI 52081
Pl (e O)lsill GSH (ysilighall Jigsg daglad) (allaglly Slaall Jiall b Uaga Doa candy
2 52V llee (B35 (A thiol Jsdll el JIalls s Alls e Lilal
LS (e pgand) DY Liad age GSH aay LS . Al5ida dlla b Lgila) Jllg g el
s Sblaad) Liady cbLEY) JUlS dun sl sansdll Cililaally ALEN Galaall (ga (alilly 2l
Foyer and Noctor, 2011; Dubreuil and Poinssot, ) il algay) daad 8 o)l

(2012
Osigulsbiadly oigolsl) :6.3.1

600 0e SSI e (ggindy bl b Bagage ¢ lua) (e degana o ilidig <)

3] A8LaY L dadal) Sy clilall b sagmall laaill e Aljgae (sSi Cilide g

Jelin clSe o (ggint Gun 5SS aliaeS Jantd il 8 ()a) lgal Liad) ] sl

Cilg adlly aS)gall 23 ¢ Young &Lowe,2018) kel cpanl¥ly 8yall jodall aa

Laliig A Cpualid Tl cusee 51330 aUaill 3 Loga 190 cantiy culisig ISU sl veadl)
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) all ) i) g Aadial) JsY) Juail)

sy cling ) KIL duall 48l Glag)) Dlgul o clahall cpell ¢ el Sleall
.(Saini et al.,2015) duseall dac ¥y Cldl) ialyaly (Uajualls LlaY) Jara (mlidily

257 48 By g KU plgil ST aaly ciling S e (e o g Sk L

AlcanS jiiay Lianlg chlinalingl) o) A1 2al) CSA) (paia yliie) (Sarg cilg puadllg aS)all 4

(Top et al.,2011) il 52

12



Jaad) (&) yha g 3 gall ) Juadl)

Materials & Methods (el &g lsall

el il (39 Aliglg pan 1.2

[ Qb dxsls @ilas w Cnonocarpus erectus L. <\l 4kl 3! s @
Bl Aoyt o leduiads Tus lehut 23 3L 4h dnala adies (8 Lghiad o5 [ aslell 448

Al paliiual) juaas 2.2

Blall GhoY) e a8 5 Oy llyg (5% Wiv) Sl paldied) 585 s

& ede 250 Sy (8 lgaiag am Hhie sle Jo 100 ) cleSly caanll il L gataal)

Glids S Galdioall by 4883 15 s2al igie 60 dnjn 4 Al paliied) uds

ARV pal Aad B mAL) O3 s i S Gos B Gas cOfipe B (e
.(Kadhim&Abd,2018)

dailad yaaly (mall) Lgs @il Suaiall jais juasd 3.2

Diaiall 25 Jolan (40 da 170 e (%5) Sl paldioadl e Ja 30 g3 o

a9all Johall a3 Golll st Gagas dieg delu 11 am Jll) jul) ddasdla &35 (1M)
gl Las 23 5 (Model Lambda 365 Perkin Elmer) UV-VIS  jlga Jlaaiuls
2051 ddlial 5 (il ye CONLG( 4280 15 8aal 42833550 12000) g3Ssal) Dkl dolee elaly

el Q—QLAA:LS 8 e ds‘éﬁ c_&\)ﬂ —<u ?3 Z\gyl.d\ Balall oyt (ia gl &‘)‘“‘ﬂ( IM)&%J}.A\
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Jaad) (&) yha g 3 gall ) Juadl)

aigin g 5aY) Ball 3 sl uaiall e (glall bl 330l ccaadl) ) ladl)

.(Kadhim&Abd,2018) <laill b llesiv) 5 4aliaalpe Ll
Bliiall digili Balal) cilhialga Al 1.3.2

Model Spectrum TWO Perkin ) FTIR da& & dladll adlgall maan - i

-

gilsadl Ol FTIR Slga 2.3 sl & dddadlly slasall salall cileatiad .(EImer

ALl
(DX 2700 BH) XRD & 3 d5ilil) dagulall s —

Glinga el ol salal) e g3 2Kt @lldg 2.3 5yaall b dddsally slisal) salall Calantid

Scerrar. dalad s Cuwa g gl
D=k/B cos©

where D is the particle size, k is the Scherrer's constant (0.9 to 1.0
for spherical particle), 3 the width at half maxima of peaks in XRD,

©the corresponding angle for peaks and 2 is the x-ray wavelength

Inspect ) mulall g SN jgaall 48 4 Zogilil) (gilall J<ag Hhad aaas —

(f50
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Jaad) (&) yha g 3 gall ) Juadl)

(SEM) muslall g s Slgall 8 2.3 slaal) 3 ddésally slaial) diall Cilanticd
Alall laas Julas el a3 g ST Heaall DA (e clliy gl Layhad

Bl Balell (pesa Bagagall paliall Lol deaiall

AFM 25300 (sll gna iy dugilill allally aslsll (iall oS (ks =
cliall ¢ Uyl 2yl (Model TT-2) Slea 32.3 sl b sliially Zaiaal) Ll Calaxicd

Ll alshlls

saagl Shall Galiiually aiadl (gl Suaiell e ST Gluball sda 380 5 *

4 laall

ladll Jullaa junas 4.2

Jeiiall Ay 6lS )5 it 1.4.2

paill Clelas e iy Ally Suniall 0)0lS (e 315 83 juiaan

bda Ciyas 3g 17 il aale (5005 400 530052005 1005 50 525520 1)

LT 2747 Jldly peaiall £eS Glea aeg (IM) ciadl 3S5N ca S15)
Liges iaall (goilil) juiriall pmalie (pa JuS)i juani2.4.2

25520 1) dyaall A piaall geilill uniall (p 3815 Bae jucand o5 )

e Sl sda Chyas Mg 1_)35 pala (500_9 4005 30052005 1005 50

7 5l 23ke 496000 o5all <5l
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Jaad) (&) yha g 3 gall ) Juadl)

< lanll A<t edlalaal) 5.2
ST il cplaall S 585 19 cdlabaal) clad
(Jlafu c«Lo) Bylave — 1
(50054005 30052005 100550525520 51) 3:Shi juaiall ayl< =2
l—ﬂ r”d‘“
(5005 4005 3005 2005 1005 505 255 20 1) Shi ol uiria =3
I_Jﬂ ("’d‘“
o9l Aigli 6.2
o gas 2y sl Caall (4 Lactuca sativa L. Al 3 calaaivl
Sy deh3ll B Lgs Hodll bl jlaal 20y ¢ pladall elall ldae a3 sl
sl o da 10 Blaly (g5 b 3 5% 10 delyjy g %70 la¥) duws

Ll A gial) Al Gleal ) a3 gBlgsg cann 6 e edyaill daliay ylaiall

Aoy 25 Al pla dayy il Gun (g Gllal (8 sadll dely) 5 g

*****

.%70-60
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Jaad) (&) yha g 3 gall ) Juadl)

Lnide g (3Ll A de)p30) 7.2

SV Capaly s 1 a8y madifi 45 o (gols aalsll @alall & )0 10 o))
5.2 8l 3 e laall Cinen Speandll llaal) (e IS (30 o 10 3k
e po Jalaay LU 4 giall Al Glas o3 8340l 028 Phag asa 12 4jaill @il
¢ aally (gradll e ganall Job e S5 50 12 jamig cpualaad) agall 4l

- 0Se JST @l EBE Jarasg cilally (sohall Leghyy Clang

(@\Aj‘ Sl z\aﬂ) Al )l Jag QA dsy3 8.2
‘_A.:; L__S}lé(ﬁ“é" )ﬁjfwﬁ6 &\RE)\) ua,p.a\dsgﬁfé)d-’ 10 E\.G\JJQAE
Cuy Jlaxinad) 8 ls Lghatady Clye sae Lglue 5 il 5L (e (Soluiia 40aS
o U255 I sl 3 Jua25) ey &8 Lo e 75 iy dlladlls g
oon il oLl sl ais 2.5 85l e (13 sl 3 Je25 5 ald) pl

8 0 peall bl BhsYl sSs dell Dl Ao as 26 500 2 dalall

GhsY) 8 A cleal)

Bishop &k s piasall Cuyel dayh e lalaie) gl (gsinal .8.2

(1985)
-(1956) 4icleaDubois daykh s Cuaglsl) (Ggina 2.8.2

-(1973) «iclaay Bates iyl s plg nll (g538a 3.8.2
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Jaad) (&) yha g 3 gall ) Juadl)

Di5.5(2- (Ellmans reagent) yldl CadlS Jlasinls O g8lglsl) (5iaa 4.8.2

segili 412 agall Johll xie (DTNB) Jslas nitro benzoic acid) thio bis
(1949) welaag Mark 4zl cuus Asliga b Jad)slsll (g5iaa 5.8.2
.(1983) Welburn , Lichtenthaler da s s ngidg sl (45ina 6.8.2
-(2000) 4iclang Zacheo 4ih cuws lgalbilaigiladl (Sgisa 7.8.2
-(2010) Aider cuua gy Sl (s5iase 8.8.2

.(1974) Marklund and Marklund ik cuws SOD ) (45in0 9.8.2
Statistical analysis  ilaa¥) Julaill 9-2

(CRD) Jalsl) lsdial) ppanaill g Lgman ey bl cplial) Jidas (50
JilHlod) Jlaiel alawgiall cuygéy Completely Randomized Design

.(IBM SPSS Statistics 20)
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il Gl Juadl)

Result @u.m
sll) ) :1.3

S caldl ) e MnCly xw Conocarpus erectus jaliiue lada (gl s
Silals 056<5 Ty 25 CLagloa MNONPS 5las I (o3l Las el 11 lga & o8Il
& mase WS (IM) NaOH dila) vie J<a) dadaite je cilaaad ) pad & daluss

(1-3) Jsay

juiicial) J:’J)K_s IEGIN (U C:')Ab éu\ saldiwall ijﬂ\ M\ 45,lka 1] -30<

o5l D dele 11 s b sl yusilly Al By —C lall Galiiadll B aiall any0< —A
(lal) ¢ysll) aliieaally (Sl Cosll) (gl iaiall cpn i —E agageall dyol€ ddlia) 2y caui)

... @__\m\ .‘... “ _F

19



Absorbency O.D.

il Gl Juadl)

sl Jehall waasi :2.3
@bl priall | aia < ob uv-vis spectroscopy aladiuls Jlaill el
vie Galaial e Ll cul€ (eal) Laall) Gaal) @Y lall Galiieaally (3391 Laall)
~30<8) sl 265-190 xie bld ST IS gl il of g 8 ¢ siasils 190

(2

190 265 340 415 490 565 640 715 790 865 940101510901165

Wave length (nm)

bl Galitid) alastils Lga piad) (g5l Suaiall oasall Johall 2 ~30<a
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| EMAY Juadl

FTIR ¢)paal) cial dady) ilias Julai:3.3

Ghyl paldine b Aladl) auladll oo By A e J< 323 J<all (e el
ag Al uaidl nwS o Clases (3145 & w50 plasay Conocarpus erectus
e 38 Gl kg sl e 4alall claalindly gsill) izl a8 by a 3-3 J<al)
O- Glai b Siar 15l 39ag ae @l 1 aw 3421 vie aalsll Cadall ) (ol uiaial)
23305 2357 aalll 1o 671 Jlon xie 85,35 . Joudll ) e 52l Hlaill 8 H
Bl Jid d1g8 Al A5 | Tam 1638 xic «CEN= 5 C = C- jually et "o 2078
Glaltindl 8 C = C dylall Tadoyl) M e 1506-1558 aadll juiiy .C = O
C-0, C-N, C-C al¥) .l (o lgaidiy Aogilll yalially Lawas Y Lalal
G osheall Ciad Aad¥) Gllae Tanl472-700 aedll tie Cuads Sl Galiieall
J5a) e Ajas paliieall Rgdl) SLSAMOH  clinil munsi paliiedl 8 3bJ<al)
LS yall daulil) 4o ylasl) GRS C = C gyl M 5285 1700-1500 2ic andlly ccilisiy)

ERRE
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| EMAY Juadl

L) dadN) Ciliae (ubie :4.3

b WS Al Ze3Y) g Slga G palined) SISy (goilill Suridl Gasd

asd (e daall Cujgl 3 (ol iaiall Al dedY) GLbl Jie s (a-4-3) J<a
37.765 5 45,1 18.856 xic <Y1 a3 jill add cilSy B2 Lyl die daacallg alall a5l
=5 Om gl uiniall (gysll) anall daigia sl cdayn 77.789 5 4a )2 45.428 5 45
S5 Al lly ((D=4-3) Saliiud) o 2laalls (@=4-3) siasili O Jacsgialy ¢ fiagili 19

A0 80 1 A2 10 (e 15 2 Uy 2l 835 3isi o5 «lgad Ay 355 llia

| ntensity(Counts)

(@) 2-theata (degree)

Intensity(Counts)

45 g g e ol o g gk o o e g o g o o T g o g g g

(b) 2-theata (degree)

(b) Sl Galiiadly () il Sriaiall L LadY) 25 14-3 J<a
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| EMAY Juadl

Ciragll alasiu) 5 (EDAX) el 28Uall Gl Zai¥L sl ole Julas S (e

Qg}sm\ ....~. !S *!s" “

O, Mn, F

2k

a M P

— Oyl —g )~ dmina) Fk) ate —) gl el dnnd) dk) Jdas :5-3 Ss

oo b sl udidl jeaia] dmnall Al st miag 5-3 J<a

& asd DB e sl EDAX Jidai (e lede Jgumal) 5 ) LSl cilS L aliid)
s culSs (£10.5) 090y (£35.5) cuansSs¥ls (£49.6) Ssniall Lol o laaas
SV 22 [alaia¥l asd cul€ 5 las AL 2us, CL 3P 5 F 5 Al J sl 4

c Al @l O 5 C agay o s (B, iaiall
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i) Gl Juadl)

galall gAY sgaal) :5.3
2S5l e RSl Al Cilasall auigis anag JSE paatl aadis Ayl A

dSG OS¢ lraally A all Lglil) aisiall ey Gilases 63 JSA aa gy L jiiall
Gl saliied Al e Sy, jieglh 67-14 Gu zsli aass by < Cilesasl)

- gl il ool degall Conocarpus

400 9 2 YA 2\:15.1\.\]\ L;\GAX\ g J<a C..mﬁ L_QJJ\ @JU\ J:\Juaﬂ cuw‘ @}Jﬂ‘}(b@aﬂd\ :6-3 J<a

- ey Sila
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il Gl Juadl)

(AFM) 4,3 55a) sgaa :6.3
Jadi lly ¢ gl (gginnall o alslall Al dullie 851 A3 (g6il) sgaa
Baaiall Cilasall aiygi o A 5ill (Hreaall esall RIS L S anly i @ilalys
gl el weSy) o RS Auall Apdss dag il dgndll clawal) alasls
dabiie culS lasaad) of Lyeay JIKEY1 jels . (bya =7-3 J<all) L) jalsiially
=7-3 JKAl) palitual die 45)lie (@ —7-3 JSA) Lglll Husiell wuSl A LG
S sl Al el aeSy) clie B Glawall alaal il (b

194.81 + 1506.32) aliiunall A 4350 766 Lusis (3 _jiasili 253.39+512.86)

P <0.05 ¢ (3 sasil

17.7 m ~24.1nm

Shall palaiaal-b gl Guaidi- @ g Sl 1 ossk 4N sgall jgaa 1 7-3 JS&
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il Gl Sacadl)

il Lgial) daad) 7.3

200550 oSl vie Lgina lgaled) lae (goina (38 (g1 (33 o) Liglill <050 il
100525520 3815 SO Ligine 5ol Catia 38 iaial) 200l 3805 Ll o7 gl Lk

7l
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s (%) LD Agiall daetl) b (sl iniall 2l il 20 e 3815 80 :8-3 U<

LSD (0.05) -10.421
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il Gl Juadl)

Sl A ju Jalaal 4 gial) ) :8.3
ol Tilanly GLbY) duas 3 L) deju Jolad Lgial 4ol 9-3 J<5 sy
Sylasl) die pe Al c el 315 G Aigine ilig el
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bl L) Ay Jalead Agiall Al 8 (o) Siially Saiall 25l (ge 3815 80 :9-3 (<a

.LSD (0.05) =N.S
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il G Jadl)

() a3 gsanall gsh :9.3
Aabaal) Gdl) @il ody o) 103 JS&l & mcagally GLLY) Zjas DA (a

A pike 500 il sa g S5 STy lgasd (A g Lasd duline il (gpilil) uaially
@radll goanall Jola S8 S ol LalS asld Griniall 0ol Lgilalaa o3 () sl Laiy !

Sl anlie 7l aale 25 5l Jgha e ciia g
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il Gl Juadl)

() Siad) goanall Jsh :10.3
vie HKHN 5ab) ae Aoy () peaaddl ol o el 11-3 IS8 DA o
Cusms (s (B eds Joh Aot 17l aale 400 SN el (55l Sanially Alalaal
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SUMMARY

The current study was conducted in the plant laboratory in the Department
of Biology / College of Science / University of Babylon and within the
time period between 9/2022 and 4/2023, and the study included several
axes. The first was the formation of manganese nanoparticles using the
agueous extract of the leaves of Conocarpus erectus L., and the MnONPs
nanoparticles were identified by observing the color change and the
formation of turbidity when the nanoparticles were formed after a few
hours of incubating the plant extract (5%) with manganese chloride (1M)
with the estimation of the wavelength of the nanoparticles and their size by
the XRD device, and it was about 9 nm, while the size of the clusters for
the particles ranged between 14 and 67 nm after estimation by the SEM
device, and the FTIR technique revealed the presence of phenol and many
active chemical groups. All these measurements were performed using

MnONPs and plant extract alone separately for comparison.

Several concentrations were prepared with equal concentrations of the
element manganese they contain, and they were as follows: 1, 20, 25, 50,
100, 200, 300, 400, and 500 mg. L of biologically prepared nano-
manganese and manganese chloride (ionic manganese). These
concentrations were used in both Petri dishes and pot experiments for the
purpose of plant irrigation and compared with the control sample (distilled

water).

The second axis of the study included the application of these
concentrations in the germination and growth of lettuce seeds in Petri
dishes under laboratory conditions. The percentage of plants was
estimated, as the percentage of germination decreased at concentrations 50

and 200 mg. L for manganese chloride nanoparticles compared to a

A



control sample. The rest of the values did not differ significantly from the
control sample. The highest percentage of germination was at the
concentration of 100 mg. L for manganese chloride. The concentration
achieved 500 mg. L* manganese nanoparticles had a significant increase
in the shoot and root length, as well as the fresh and dry weight of the shoot
and root, compared to the control sample, while the concentration was 50
mg. L showed a decrease in the shoot length, but in the concentrations of
manganese chloride, a decrease occurred in the shoot and root lengths, as
well as the dry and fresh weight of the shoot and root groups, with an
increase in concentrations, and the concentration reached 25 mg. L*

significantly increased the dry and fresh weight of the rootstock.

The third axis of the study included the application of these concentrations
also in lettuce seeds after planting them in pots and within the conditions
of the greenhouse, and after 26 days of cultivation and treatment with these
concentrations, most of the concentrations of nano-manganese with
concentrations 1 and 100 mg. L™ caused a significant increase in
chlorophyll a content, especially at a concentration of 20 mg. L™ of nano
manganese, which surpassed all concentrations of the experiment in effect,
and this concentration also encouraged a significant increase in the content
of chlorophyll b when compared with most concentrations of the
experiment, whether nano or ionic, but it did not significantly damage the
control sample, while the concentration gave 20 mg. L' manganese
chloride had the lowest content of chlorophyll b, significantly, than the
control sample. All concentrations of the experiment caused a significant
decrease in the total chlorophyll content when compared to the control

sample.

The treatment resulted in two concentrations 1 and 500 mg. L of nano-

manganese and concentrations 20-50 of manganese chloride showed a



significant decrease in carotene content than the control sample and also
from the rest of the concentrations, while the content of beta-carotene
decreased at the lowest concentration of both nano-manganese and
manganese chloride (1 mg. L?), and it started the values rise with
increasing concentration. The concentration gave 20 mg. L™ has the lowest
value for beta-carotene content (1.96 pg. g* fresh weight). The highest
value of beta-carotene content resulted from the concentration effect of 300
mg. L, which was significantly superior to most of the experimental
concentrations, including the control sample. The concentrations of nano-
manganese caused an increase in carbohydrate content with increasing
concentration, and the concentrations of manganese chloride were also
encouraging, as it gave the highest value at a concentration of 1 mg. L*
(231.94 mg. g* fresh weight). It was observed that the protein content
increased significantly with the effect of the concentration 1 mg. L (75.91
mg.gm™ fresh weight), and the protein content began to decrease with
increasing concentration and the effect of nanoscale manganese and
manganese chloride concentrations. The effect of concentrations of nano-
manganese and manganese chloride was encouraging and significant for
the proline content, as its content increased with increasing concentration,
starting from the concentration of 20 mg. L for nano manganese and 1
mg. L for manganese chloride, while the concentration is 1 mg. L of
manganese nanoparticles inhibited the proline content in a non-significant

manner.

The content of glutathione increased with the increase of the concentration
of both nano manganese and manganese chloride, and the highest value
was at the concentration of 500 mg. L™ for nano manganese amounted to
9.60 mg. gm* fresh weight compared to the control sample (4.60 mg.gm™

fresh weight). Malondialdehyde content increased significantly with



increasing concentration starting from 50 mg concentration. L™* while its
content was inhibited by low concentrations of nano-manganese, but the
concentrations of manganese chloride did not differ significantly between
them or with the control sample in their effect on malondialdehyde content.
SOD efficacy was increased starting with the concentration 50 mg. L for
nano-manganese also had the highest value at concentration 300 mg. L
(89.45 (U), while manganese chloride concentrations did not significantly

affect the effectiveness of SOD when compared with the control sample.
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