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ol il o 8 30 51 Rash l 55 5 e pemws O ool gla 8l 51 S Sl sl Oleg s s cils
2 Ghie O dals 5t av 358 g oenar i) W oo Yo 00 00 Glaclile 53 &) S oS S oslac
5olai Sl b LB s Ly 58 o pons SislesT s e Red Sensation o35 1 e s 2T IS cdls 5l ey Slis
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4 aly Slio (i 53 A3 SIS Gl s 0 8 el ST e s os A 2 A ) cll g b
el s & e o AT ol o 555 53 4l b i 5 0 SAYIYO o6 5as 53 IS 5055 ot Ol
Sl i 5 (S) PIYOY ln e 5o 03 A e 10 CBIE s gl b sl 0n R e
S350 Sl esliial ¢ samen 53 S CS gas S A0 e g 555 00 A e Ve 2 Ble s SlST Sl Sl
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VES VOV GV F0) s OalS 5 IS

4adle
3 sme 5 ol S JS o3 o 5> 5 Alstroemeriaceae o5 55 ke Sy s S op Sees 5 S Lo 2
(e 5La 5L 4 ey B dls  Oley 51 s 8 S 2alS YL S gms 355 5 L (Dole & Wilkins, 2005) s 1 | 3
Halevy etal,, ) 353 oo guies J suamen cpl il la 2l 51 (S clyslo 5 J& 5 Jom Vs (sla s 55 6354
Odd Sist (il s Sl S 5 s 555 4 Ol on Uy medl Coils gy Sl g OS2 1 Fags alar 512000
Lpdpo S Gl 5 @Al S Sl caxpe (Ko & 55 ol LS Gy, 5 baplS
13 g i Las ndl S0 e S el iS5 LS, oS bl 5l (Naseri & Ebrahimi Geravi, 1997)
Ll S eslizal 8 kS il 5 S 5 65,55 mals gl Suils 5l e sleond slaslad 5l (adaze sla ytass
kS 2 53 B el Ol e a8 (sl i ol 5 sl 5 056 (Slad o 4 o loand 3150 03538
i ol Lalsy e S g I8 kS 5 S50 S Julss 51 S (Babarabie etal, 2017) ds cuils 5 5l e Jsb o
@l slgnl 5 GlelS Jgloms 53 LapilS 15 Koo A, (Van Doorn, &Vaslier, 2002) . Gl sl 5l 6,8
IS coon! 3 asdie S Gom dnlb s Sulg 53 5 O Gl IS o se (sl e 3 Sl bl
{(Hassan et al., 2014) 5 Is o pasls la S Coils 5 5l Gy oo (I3l 5 CudS Lim )5 age AR 09,500 Comer
3 bl ol S e Son S 13 Sl A O ls 30 Lo WIS e S LS
O S S i b lens OLS 5 asdS 5> (Naing & Kim, 2020) 5,8 513 sl a8 ol 3
BT Jslas las b 5l e patls Gl S CodS s 5 abrlS e (1B liees 08 S 5 e K S s
(Hassan & Ali, 2014; a8 o 13 eslinal 3,50 JlAnST 8T (slagiom Ul 5 05 Soo Comerr (28 (5 0
Gladle s Oldl ot slge ol sl e 3 5 Jaomaon 3 gla SIS s 40 (Jl> o0l L Hassan etal., 2014)
ol 0 G glane ¢ LS (slaoslias o3 3 e James L 5L 5 b SLS 5 Sl eslinad 4 0l Kiassy ar 5 5
oz 5l sy s OLS 5 05y Ll Jsas alS slaeslac (Abid et al., 2026; Babarabie & Zarei.,2024)
Slaslass 53 ol sl e (8l nlin (5L Olsie s I8 oo US| T 5 05 Koo A o155 by 56 (glad oo
b (2019) Jadid 5 Mohammadi Kabari Jts I . (Singh et al., 2022) 1,85\ 3 eslizal 5,550 W S Ciils 5 51 g
Sladenl O w35l DS 5 sl 5L S S eslas S IS 1 Las el 8 CldS s o) 0slae
G pmn 2l olie 5 Lol 5T oS Sl donl dats 35 5,18 (o 5 o s 5 5D (05T Ale e S st el
Gopalakrishnan et al., ) 1S o Wl QLS Sisl s Gl S5y 25 3 oo Lok &S Sl iz < y200S
NG S oslas L;'\.x.,..ﬁ\dﬁ? 5 2bSbls ol opl 04530 .(2016; Carillo, 2018; Hassan & Fetouh, 2019
Glods patls gla |8 cuiS Lim 5 oS jas 2053l Ol e I s (Tesfay etal., 2017) ol dul cilises olalllas

.(Hassan & Fetouh, 2019 ; Hassan et al., 2020; Khenizy et al., ol ol 5,158 b 5 75, TIpWS Ll

Rosa spp. -f Gladiolus spp. -v Moringa oleifera Lam. -v Alstroemeria x hybrida -\

Gypsophila paniculata L. -0

VeA i
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ot Rl ST T sla 5T s il L il e 55 S eslas 508 6 ol ol 518 ioen 2014)
.(Yasmeen et al., 2013; Hassan et al., 2020) »;l.ul ,,JU Ll b S s L Johe slis S LS L= 5 S
ST 5 SYBIS Slans 5T 5 Gl 53T Ol e Sl 3315 Aillis3 O le (hgmn 5 Ggp o Ol oo RaIS (2024) (oo
Slaoslas &S o jasiia oo a b tass ol @l L3S SIS 5 S elae s 8 L S S IS 0
S350 aksa 5L (st 5l eslimal el sladle o il pland Slge Gl 2Rl Cp Sl il ALS
(Ghidan ol a5 5 ) 3 ax 55 35 50 0 paztls la 8 5 (550508 SN pames kS 35 53 (058 (52,5055 Ol ey o,
Vb s, Sents Sl Sl e e Vb S 5 S S o3l s 4 e 8 356 & Al Antary, 2019)
5 kS SenSI ST slagtnn Slad Bl 5 Ol Gl 5 g (T Sl RS L SIS e s g la) 5
SIS 534S Ws S JilS uiie (He et al, 2018, Nair et al., 2010) was [il530 1 oy pasls s 8 8 il
Sy G8S1s Ol o & e ol B0 S oS sb 3l o o (I35 DS Sl 4 b e A s U
S350 3 )8 a8 Klesls olis caliss Dlalllas (Shahraki et al., 2021) das o 2ul580 g5 LB b w1, Sl5 50
Sl S 53 Sidsiose v spp 5 s Gl hi (ISI BT lan 3T b Ll e o
Sladlae ml e aesl .(Ershad langroudi et al., 2019; Khan et al., 2023) s, . Lo el e 1oy el
SN pames CukS il g 5 olend sla sl 4 ol a3 st ] 3l eslital 45ty oo o 5SC0) il
33 5 I Sl bl L3 bes T alasl oeal w45 L L(Hasanvand et al., 2023) Lib s 555, !
Loo,i S350 Gadli dy o 5 ool 5l ey kS Bai (gl s e L Sl 5 Il sla a5l eslizl
o s ol 3G pl e Bl ey ol s e 63,0, LIS o S eslas s ( ALS slaelas
oy patls IS s 5l ey SkS 5 K3 sho e Lozl i S S eslas Sledd e o8 S350 A
e 3 bl ang Chle ons 5 L ey xld

L by, g3l

bl s (U8 aliaw Jala J1SS 0) LSS an b olas Sals G BN STIC Sralesl o iy ol
4l=lS S 51 Red Sensation 3, Les il G sla IS s Pl VEY Jle 3 0 5a 8 ol3ls (5,58 0aSL2ils
Fo 55 oS oslas Sl ek wtla e B S350 ol (bl al slasled s g (Olgio Ol Lo g 53 5k
g CGlate O il 5 o ys 4w 8l Jaloes 1) 5 2l L Yo 00 O glac ks s

e 3 BAs St O3l 3 3l 8 sl a3 00 gles s csle YY Clen WS, G S oS S p el ag lp
S5l sl Doy 5 A3 03330 Jlade O 2 s Qe (S ) Sz aslo p SN0 o Gl e i3 S Sl
A ey 06 el ) 5s 3L 5y se llien 5 i Ol o jlas bl B 5l estizad L OT 5l L esls 53 s
s 26 5 be ojlae Olgea gy Gadske ST 55 Wus 5 Sle aids 53 53 Fror 5o L aids V0 Do

S 5 Ve e G oi O xS Jpleee 1 e A0 Lol s w0 ke glaolae 1 1 e Ve s 515 eslinud
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s sl S asls Olsew 0,8 Slosed a0 olowe SO ks (35 13 S g5 el TF e 5
[(Pirtarighat et al., 2018) .% a3 S
L bl 5 LA s gl e Bl (it 5 0SB 5l e S (SIS Ll 5 bayles 3 )8
a3 Y (glas 53 ol FA Sows 5 A S 13 (oles (sadshome 3 W IS e il asls b e Sl Yr U
Gl OIS £ b IS 5ol it Jaie OT L baadle (slgnl cde ol 5 e 302 (IS Ll &) st o g
iz S 518 ol lesT gk a3 YFEY (glos 55 5 s Jame Jlaie Ol 2 La Yoo
e bl slge (O o Ol ¢ G0 s S had (S 5 05y el )y 3550 Slbo e g Sl Slawo
3 e e LS 3 oS 3 VB 5 Sl Sl Sl slan 3T e 5 il 3T S e Ll 3
A g Sl bt g5 )
oS Sheslinal b IS kb 5 s (g S eIl p S /e e e} 235 L (GF-300 Juke) Jlass 55515 ks S 5 03
(V) alaly Gb 5 ste 555 53 55 Jsloms ol Gk 055 GVl ulal 5y O Gl Ol s S s Sl
.(Heetal., 2006) i 4l>s
N el
WU = (St — 1 — St)
WU= (555 00 05 2 5 039) 2l oder Ol
St-1= (p 5) J 555 53 slome g5l 3 B 055
St= (o 5) B 5,50 355 55 dsboms g5l b 035
e S Y G Sk Ol S g S ozl by e yS 55 Sl (TSS)dploe ol sl g Hliie sl g
s 453 ¥ (los 3 e O 2 JeaV0 )3 skl gd s o 033 st e UL s o 51 SIS slasd g
oSs dows 4 (BCL) S50 il Ol st pod 03 St 5l o B S 130 S ol plam 53 4i3s Y+ Olaj e 4,
DB s Ve Ol e (gl s w3 Vo (glas 53 08 O ez 3 Lk gad 65055 s 1 05 i Zultn
Aty 5 amiloen ¥ ddaly b 5 A kil (EC2) g i Ol )liss c0s St 5 plom 31 0550 05 51 g 5 8 S
.(Chakrabarty et al., 2009) .3 oly do s o 2 50 O
Y adal
s o= (ECL/EC2)x100
i cp iy 555 53 5 e a5 S sl gl s olxs| (1987) Lichtenthaler 25, o JS gy Olse fomis
0357 Jam i S p 3L o 8 0/0 Jbs IS Do cpmens ()0 5 Uik g ooy 2 3050 OLS 51 2losl g5 0 51ty gl
Bl (S 5 Kl 4 (o) 0 ) Galls Jgilie 2 e i OF 51 Gy o iy Sle3T g 55 5 s Ol gls s mle

OMd = s k3 S o8 4 S8 sl Cgm) La esls 13 Sl s el VY QM@&MFW.,\{:;
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b g Sl olSais Jan g5 055 Jhoms Cldr Olas (i gas 5nd 0l 51 e 2 3 (D L3 il s gla 6555,
25,5 plndl Sy ¥ by bl 42 s el 5 05 a6 FOA 5 SOY (slamz yo b 3

S 4z e = (16172 Aggs — 9.16 Aez) X (VIW) + (36.92A52 — 16.54 Aggs) x (VW) ela,

ABB5= 7 5 550 750 Ui 53 ol e

AB52= i 56 FOY 750 Ui 53 ol e

V= Uk g

W= st 055

IV 5 sk Jald) el Jlin o V0 b g0l o SIS 523l 5l p S0 /) oS8 b 55T Ol cpend g
255 Sl LA Sads Sl 53 Frer 3 s Ve Sdeay sdel sty slaoslae 5 A gl (SIS Al
Aol el YF 51 i (IS sl glos 53 5 Sob s cela YF Sews 0l gty Sle (gl jlae
(MM-1CM-1) 33000 & 3ol o o 31 bt il 3 20 53 00+ o= 0 Jsbo 3 20 58 5 Sl oltws a5 Lnai sod 51 S
(Wagner 1979) 2 sslizul ol g5l Clale aulos gl

i st 4 ol bglsa kgl Ol 3 Jlie il e Vo LSS Sl Sl S Y e 8 5 S3l
5okt Ol GBlo L8 hug Jl Glyme 5 odd plad Ol G abd 4 O bdd el D13 i gy 5 S
Jskoe 2 s 53 a0l a5 s iy (ibosl ol 0553 4 oslaae o 5l 2 ke 55 g ol sy aLS o 5lae
oy 4 CU e s 0303 13 g 4z 53) o glos b (gole 3 aids Yo Do 5 3 S all s Sl 5o
DA 3 s 3 g 355 0 03§ o 503 S5 Sialasl ) ol 55 5 358 0 oS CUZO 4y 0l L) IS L 53 50 3T
oa ool gladld as el TG adds o 5l de 4 s S Blol Lol a0 deud Sedd g Sind 2 oo 53 Lad )
oy by Waigad dr S el P e Jsb s e 50 i A S s o S5 B s e
L3 S ailon 505508 e S e o ol Ll (sladd il 51kl o Jaes 5 5 A il 20 g5 Sl
(Somogyi et al., 1952)

Nakano & Asada (1981) 5 (1984) Aebi iy, 3l eslitul b i 5 & SlAenST Sl sSal 5 SYBIS slagy 5T ol
5 AL L) PH= VIO L sl 3L i e 0 b s SIS 0 00 a5l e las ag g il (5 Sl
Sl gl Bl sdale (Ve e SO ol S JEPURTRIN R{IPISN FUI R WIPEKVIR U S PO oL
53 ool ozt s U gloms Llgs 3 5 Sl Sl N ga s /Y ol 51|y by S0l o 5T e (5831l
Olgeas Jool= o5y Jploms 5 A 5ty o 435 Yo e g azds 3 50 Fror Co s b ngnds a0 Sl oo
50 el YAr 5 Y0 lazse dob 55 STy Sl 5 VLS Slan 3T cdld (S oslul gl ol oslas

.(Kang & Saltveit, 2002) <3 S | 5 eslizal
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el o5 iy ezl el 3 LSD O3l L laesls ke duslis 5 SAS (g LI 53l o5 Lo Laesls by s
ROURY

o g s

ool 4 e

Sl (b et S a3 (8 5 055 Oles 5 sl I oS 313 0L S35 5 b gh 50 Sk bl 4
o 5l Sz 5 Ol s sles flise 5 flie 53 () Jodr) s sl e Aoy S dleil e 5o IS 4
ol (5SS Oy 5 basless 4 Slio )l Jits sl S0l o S5 Sl ime s 2050 S5 b 5 S350
Sl sl st»f.ﬂ e sl a8 sl Olis eu 3T 5 pbewdsn Slis bl 4 p = oeees () Jsdx)
eled 5 Ol Y Jadr) a5 b pme Aoy S dleisl sl s Ll b 5T Olge VB 5l
a5l ol 5 0les 5 sl Blize ) .u)u@mm,nguwc@ﬁg}\uﬁgwﬂj@wﬁ Slis
1 003 e o3 iy e a3 Jgloms dalm 310 5t ss SO ezl o 53 SYBIS 5 5l Sl sl

(Y Jsd) i sdalin ls ime Lml A5 5 il gl Jlie 31 ol &8 J= s

bpspdl G 8 S5 P g 5 S5 shs00 Dlio 5 OT filie S1 5 0L les ST uilsls 48 i =) Jsir

Table 1. Results of analysis of variance of the effect of treatment, time and their interaction on
morphological and physiological traits of Alstroemeria cut flower.

Lelrslse JS 8w s ot Slods el 50 ellers Sl a
Brix) J dow (mg/w) ) ) (mm) @ S Degrees Source of
of Variation
Total Total lon Water Floret .
. Relative Freedom
soluble chlorophyll leakage uptake diameter frosh of
solids (mg/w) (%) © (mm) res (df)
(TSS)(brix) weight of
flower
)
0.1744" 0.0909™  239.8143™ 28.7170™ 63.0824™  166.9327™ 4 s
(Treatment)
1.1568™ 0.0056"™  106.0343™ 3.6803™ 647.6995™ 4277.6827" 2 ol
(Time)
0.2939" 0.0001" 9.9790"™ 0.9399" 1.4986" 7.6941" 8 ooy x sles
(Treatment
x Time)
0.0632 0.0014 6.4657 1.9032 2.3254 1.0721 30 as
(Error)
4.4860 8.5797 2.5602 4.5955 1.8811 1.6900 Ol ok
Coefficient of Variation
(CV)

el Gl e e SLNS 5630 7Y 50 Jlexs! T 03 k3 me s dasOUES o S w5

«*_** indicate significance at the 5% and 1% probability levels, respectively, and ns indicates non-significance.”
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Table 2. Results of analysis of variance of the effect of treatment, time and their interaction on
biochemical and enzymatic traits of Alstroemeria cut flower.

SAenS1 s 5 SYBIS 5 ol 3 Ll s ©ol31 am s S e
Sl Kl Catalase ~ Anthocyanin ~ (ng/w)  Degrees of Source of
(CAT) Freedom Variation
Ascorbate Reducing (df)
peroxidase (APX) sugar
(mg/w)
0.0674™ 0.0086™ 0.0291" 0.0353" 4 s
(Treatment)
1.0763™ 0.0057* 0.0049" 0.0029" 2 ol
(Time)
0.0067" 0.0016™ 0.0009™ 0.0036"™ 8 ol x las
(Treatment x
Time)
0.0002 0.0001 0.0005 0.0007 30 last
(Error)
3.5992 5.8414 18.5076 8.7580 LI

Coefficient of Variation (CV)
G| é)‘%;'**‘ (a.,\.c JiJLJ ns sedy VA E) 0 Jla| Cjk.u BE 6)‘33*«“ skasolis g_,v:?‘):m.) e g 3k

“* ** indicate significance at the 5% and 1% probability levels, respectively, and ns indicates non-significance.”

O dsder) dxdls b pos andl G IS 5 055 1 olsiime 8B s 355m Slasless S 5l OLES b 1 S8 5 059
e Yo il s 50 I8 505 o smeS sl OLE 1 IS 5 05 i Gl e 10 Sl s 23 56 s 5 )8
Slaasli alaxr 55 035 (F 57 sladsisr) sy Ghlesl glasss s 51 e e 5ao 03 S 5 05 b sdalie
kol 5 S 5 0ss s ol Gl rals (Heetal, 2024) col S s S 55 Cosllas T Ll sias oL
Sloles SaS 4 5 055 Bb (otls 5l e AT dsb s cal e Bl e Sy s S e OLL 5 5w oo
2= s (Soliman and El-Sayed, 2023; Alkac et al., 2023) ol ot Jlas! slajles sllae S50 Sl iz
D ald 4 o 1 5 05 Ol i 35S g ol e & Jamgte 5 oS Cale 3 5w I3 L s 08 oS sls 0L S
St Ol b S nl e Ol s O Gl (Rl o a8 )8 4 sles JialesT cnl 5 38 sl (e

35 1y SRl 5 Oy doatns el sl sl ) Blo s Sy by e oy oo e S S s 5ol Ll
EB Ad epdd S I8 5 055 B w55 S b bl sl lad K5 S 0l (2013) Ol 1S 5 Pirpour
B s mdl G 8 5 055 25 A ol Lol es o) 30 sl Ol (o 0 sy
Gl sl GOlS alS bl 58 L easls S S 5 5 035 ki (Madadzadeh et al., 2014)
Dis s ol Dol i Eel S SIS Jsloee o, 3 60 035331 Kos Guis s . (El-Sayed & El-Ziat, 2021)

O i e 30 aes oS il 5 oslas sl OLL 01, 5 Hashemabadi = (Linetal., 2019) L3S o5k
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L5 slge ke b p e Sl s b iz ol ols (Hashemabadi et al., 2024) dwils Soue S S5

ol cdlas O Cder 3ok 31 5 05 Sl 0 s S 5 AS ejlas 55U s S

Ay 86 Hles 5 o b ey fdl G S S5 5 K5 sh e Dlhe Kk anylis ¥ J s

Table 3. Comparison of average morphological and physiological traits of Alstroemeria cut flowers
affected by silver Nano Moringa treatment.

ol 53T Ll 3 JS s Srod olods el K 50 e
Anthocyanin  Reducing Total lon Water Floret Fresh Treatment
mg/g™' FW sugar Chk/’“_’?gw leakage uptake ~ diameter - einnt of
mgig" Fw M99 (%) N ULLU v
FW) (FW,
g/flower)
0.15262 0.3443¢2 0.43742 112.7433° 24.0000° 61.7544°  73.0500P Vo K se sl
Ak
Nano
Moringa 10
ml
0.1141° 0.27172 0.44552 119.9667% 26.3333%  69.0600%  77.0500°2 V0 Ky 5050
A
Nano
Moringa 15
ml
0.1281° 0.2387° 0.4185P 116.7233* 15.6667° 63.1999°  62.0500¢ ARICCIPIWRY
Ak
Nano
Moringa 20
ml
0.0934° 0.27732 0.3906° 105.3733° 22.3333® 53.4744°  70.0500° 35S s
Sucrose
0.1087° 0.33042 0.50374 105.1800° 21.3333" 60.1744°®  68.5000° (dals) laie I
Distilled
water
(control)

(LSD) w15 70 a3 (61 sme DMl casliin b5 gl (5lapSole Oy o 3

In each column, means followed by the same letter are not significantly different at the 5% level (LSD).

S 5 i) Jee V0 Clie s s S350 sled 5 S bzt sl Ol a8 s kS e eSS e
po S 02 i a J8 k8 Olse 2S5 il 2 051 (7 J ) Al edaline 55 S s Jla 3 S 8
duﬁ§MJ13LJ>N&aﬁ#.@gw&ﬁ#ob;wﬁp;l;om@u.(\‘Jj.xe-).uaa.x,au;‘r.@;j
Sl sl sl e S s e T fsrs Ol CuiS L 8 ks rals e 5 (Hagetal, 2024) 5 0> S

46i@j5i)>.:)\>&\ﬁﬁdf}éw:ﬁjzd)ﬁJQT}JJJ:}UJJNLJL.&}p;ﬁébv‘aljwl‘a&)ep)}u
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L 1505 Gt IS Gk s b s Ble ks sl 51wl Jake ileds g B L i o jlas oS ol 0L gl
Behzad .(Salari etal., 2024) us ' Se 8 3 2053l ol 5, S o lae (Koushesh Saba & Nazari, 2017)
sl e 86 AS T (gl e IS Jad 15l 4 e o, D136l s 8 W S 55158 (2024) O
Eel O3 pbosh Ol 5 6,5 oLy @ s S 5155 (2022) O, 5 Garcia-Gonzalez | 1,55 S s
3550 ol Sl Jeol Dldalin b Sl ol s IS ) 5ba; (Soleymani et al., 2024) Lol Ju » 55 IS s sl

b cillas b zalesl s eslizal

i o) 53 b sl Sl 8 K5 m i 5 K58 Slio :Kle aglis - Jya

Table 4. Comparison of average morphological and physiological traits of Alstroemeria cut flowers at
different times.

e s s 550 N
lon leakage Floret diameter Fresh weight of flower Time
108.0427° 68.32672 79.6500° o 335
Day Three
117.5733% 57.5767" 79.8500° b 55
Day Six
109.1467° 53.8460°¢ 83.2500° 5 395
Day Nine

(LSD) w70 Tl 3 ol ime Ml i B > gl Gl Sle gt s
In each column, means followed by the same letter are not significantly different at the 5% level (LSD).

& ke 10 e 3 s D53 U Sl 38 Lol Ol p min a8 sl 0l T Gl 4 b e b ol Gl
e Yo e s 50 Of Gl p 1S I ls e Dl (golel Bl 51 xd e Ve clale b oS el s
Ol hals bl s v g 5 b laclale 53 OF Gl 550 w50 Koy 50 56 3 )8 as ST.OF Jsdr) i sdaline
S350 4 by il sl IS Gl 4 das e LIS 3l ke V0 e @ ol 1) ke Y Bl s O
53 st 5 g5t 55 slonl b dSl g e YU lacale 5 6,a 3t a5 ol sl 351 ool Clale w axl
Jlezl ol oo S slow) ALS Car Ol Ctla, 5 5 plie obe Gl ool Jlint da 51 05550 58 sladl
135 0l 55 (YY) 0K 5 NOOH .l S5 i 550 5l 26 1) 5 2d e Yo clale s O Gl 2alS sl

e olS S5 oS 2als 5 Of Jlnl s IVl o ge Ll e 0, S350 cdale 2153l oS
5T sl bl adi sl Ll 5 SrlS U ploms 3 el 515 Son Cpmor (il 331 bl 40 Vgpome S sl IS 55
LS 5 5l eslensd .(Mousavi bazaz&Tehranifar, 2011) 53l o e |y S IS G ,a0 5 of Ol oS NS,
Sl 5 A8 o 68 Sl Gl Sl 1o s S Jolss b s lags S llab Sl el eSS (slad shome 3 oS s s

5 b ull S Kt pdizs (Soliman & El-Sayed, 2023) 555 o gl s 51 Slda s S 5 O g Ol

Tagetes patula -v Dianthus caryophyllus -v Gerbera jamesonii -\
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Jsb 53 OF JUnl s B L5 o0 conms 5 0 a8l (gleml 4o a0l A, 5 3505 Sl o SL S o b alS (slasjlas
3,80 Soge 4y sk a3 olSS 5 ol Gl Of e S b L grie Ol owe bWl
S poslas oS Gl ox S U o 4 50 asdS Slles (Soliman & El-Sayed, 2023; El-Sayed & El-Ziat, 2021)
(2024) 0I,Ken 5 Salari .(Jaiswal et al., 2013) wib o 055 Lo e 5 SlansS| ol Sls 5 glls & S
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Table 5. Comparison of the average interaction effect of time and Nano Moringa on some traits in
Alstroemeria cut flowers.

Sl Sl st s Jslome dolr sl 5 ol Sles
APX CAT TSS Time Treatment
(mol min™' mg! protein)  (mol min~' mg™! protein) (Brix)
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Thirdday  Nano Moringa 15 ml
0.8153? 0.1530¢ 5.9300¢% o3 330 Ak Yo K e 4
Thirdday  Nano Moringa 20 ml
0.8100® 0.2583 5.3933 o3 53 55,5y
Third day Sucrose
0.7390¢¢® 0.28972 5.0733" SWETS (dals) haie I
Third day Distilled water (control)
0.64571 0.2637° 6.19334%° i s e Ve Ky e i
Day Six Nano Moringa 10 ml
0.4903" 0.2223¢ 5.7833¢ s ke 10 K50 50
Day Six Nano Moringa 15 ml
0.56779" 0.2563% 6.1200% 5 s AR DRTCIFUH
Day Six Nano Moringa 20 ml
0.6267 0.2660° 5.68000%f RS 35,5 g
Day Six Sucrose
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Day Six  Distilled water (control)
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Day nine  Distilled water (control)
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In each column, means followed by the same letter are not significantly different at the 5% level (LSD).
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Abstract

Alstroemeria (Alstroemeria x hybrida) is regarded as one of the world’s top ten commercially
important and popular cut flowers and has been among the most successful cut flower crops
over the past decade. One major challenge for this species is the decline in quality from harvest
to marketing and export. In the present study, we evaluated the effects of silver nanoparticles
synthesized from Moringa leaf extract at concentrations of 10, 15, and 20 mIL ™, combined with
3% sucrose, and a control treatment (distilled water), on the postharvest traits of cut
Alstroemeria cv. Red Sensation. The experiment used a factorial arrangement in a completely
randomized design with three replications in 2024. The evaluated traits included fresh flower
weight, floret diameter, electrolyte leakage, water uptake, total soluble solids, total sugar
content, total chlorophyll, anthocyanin content, and the activity of the enzymes ascorbate
peroxidase and catalase. The results showed that treatment and time significantly affected fresh
flower weight, floret diameter, electrolyte leakage, water uptake, and total chlorophyll at the
1% probability level. The 15 mIL™ concentration performed best for key postharvest traits,
with the highest fresh flower weight, floret diameter, and water uptake. Moreover, the 15 miL"
! treatment also showed the highest total chlorophyll content. In contrast, the lowest electrolyte
leakage occurred at 10 mIL™, and the highest anthocyanin content was also recorded at this
concentration. For time-dependent traits, fresh flower weight peaked on day 9 at 25.83 g, while
floret diameter peaked on day 3 at 33.68 mm. In addition, total soluble solids peaked on day 3
under the 15 mlIL"* treatment (253.6 °Brix), and ascorbate peroxidase activity peaked on day 3
under the 20 mIL™ treatment (0.815 umol). Overall, applying silver nanoparticles synthesized
from Moringa leaf extract effectively improves the postharvest quality of cut Alstroemeria
flowers.
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