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Effects of Postharvest Nano Calcium and Benzyl Adenine Application on
Physicochemical Properties of Chrysanthemum Cut Flowers
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Fig. 1. Simple effect of Nano calcium storage period in benzyl adenine on weight loss (A and B) and water
absorption (C and D) in chrysanthemum cut flowers stored at ambient temperature. The storage period
consists of four times: day one (T1), day 4 (T2), day 8 (T3) and day 12 (T4). Nano-calcium contains
three concentrations: 0 (Ca0), 2 g L (Ca2) and 4 g L (Cad). Benzyl adenine contains three
concentrations: zero (BAQ), 20 mg L (BA20) and 40 mg L* (BA40). Similar letters indicate no
significant difference in probability level of 5% using Duncan's test. The vertical index above the
columns represents a standard deviation.
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Fig. 2. Simple effect of storage period (A) and Nano calcium (B) on the number of bacteria in chrysanthemum cut
flowers stored at ambient temperature. Storage period consists of three times: day 4 (T2), day 8 (T3) and
day 12 (T4). Nano-calcium contains three concentrations: 0 (Ca0), 2 g L (Ca2) and 4 g L™ (Ca4). Similar
letters indicate no significant difference in probability level of 5% using Duncan's test. The vertical index
above the columns represents a standard deviation.

0,59 Jaze sloo ;o ol (6 )l (6995l Sy aSLs 5 10 (658 Jlade () pedS el g (@) (5 0SS 0590 ool JiT-Y IS
v (Ca0) Sio :dale dn Jolds muedS 56 (T4) p03ls0 59, 9 (T3) piid 59, «T2) p,lez 59, 10ile) s ol (5,005
Cad),d 05 5(Ca2) J e

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1402.24.1.3.8
http://journal-irshs.ir/article-1-558-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-01 ]

[ DOR: 20.1001.1.16807154.1402.24.1.3.8 ]

Sl g Sl s

S b )3 oeedS 53 5 ol a3 Grizre 5 pemelS 91U 5 (6l 0 )90 (tiSlam s Lo ol i il g 58 s
Sade (g yieS el ool ools las w I -V S o aS jghailes Lol 00 Hlo cre cdg pSUl s oy lade p as o
wo =T USE L Gille Geizman 5 ool Cuss 4y 53 50 055 50 el sland 50 (6K 0y90 (b o oy i8Il s
35 05 T sl s o el s 42 55 08 39 el g b o s slatis 5 ol 251 i 20
locdly o g S s e 0aiiS ol sl glid ol asls ol olis | (sl me YS! Ll 4 i
0l b S 6y &5 whios Gl Sdo Sl cuis 5 2alS slae Sl jlade (6l 0598 (al¥l b g Wil oo
Sl ole 45 o0 Lt s (slodis oyt (6 yonly | ol s 8l (6Bl 45 ralS ez 015 e ala
15 (Y) 4l o oy 1501 i aalS g loaisly  SlSie oglio ial3él e ae ool domsls 5 ansl (GMISL 0 g2 45
emen Gigdy (nl 50 (F)) 00,5 Sy iUl s (1alS s b pog e T S 0 foendS” 1,5 936 0 )1 calin oy
kT 5 5] malS ol xS ool talS aalis b dnlio ;5 1, oy 2801 ot e i 4 o8 e Yo o] oy 0,018
1y cdg iUl et Jlaie (FA) T 5 (V1) ' Soree IS 50 ool it )5 gy ol gl b Lilyom g 0925 510 sixe
Songe |y sl Lae g lal g pals 1) cudy xS cis glasds Jals jo iol b 00,5 isren .l ools alS
ae e Gl WS ol S (G a3l 5 50 sl b 0 L) lKes 5 ez (B)) el oapi
Bl el salis b awslie o, cudg uSl e
S99yl 9 Judg S

oy, Oliee 2 il i s peelS 5l (iSen 5 Slojll Glej ool ST s (uibly 5T b el
@ 6l 093 Job 5o JS 9D @ 89 IS jlade ad o sime oy SG e j3 JS g D @ 89 k5 Jeld (g mngnd
izt (gl F US8) ol 5Lt (6, Mg fard leg & o |, 2ol dsys VYIS o VIS < VENY (i
ouds Jlogs S S 5 0d o sixe ao e Sy mhans ;o S 9D @ Jdg)lS ke (ol i g eenlSTl ailfgs (iSan
K29 sl 5| S 3008 byl sk ¥ )55 08 e B+ il st e & 2 53 0,5 3 el
o e )3 (s3g9ls S5 w95 ke ool i g meandS 5l ()85 090 (RiSemy S0 Byb 5l (e -F
Sle (65l 59, B 5l oy Lol s 929 Lo jlecs o (s )I3sire ST (5510055 095 £9,5 )3 S s fre a3
Vo ool disolen a2l 50 055 99 medS5il et oy ol po g ol Gl 1y (o2l i) b Lot an 50 wisis)lS
2ol gy aalol o ols GLis 1) a5 Jlade n SVL 3 Gloj 4 Somnd (s plp Sadn Loy I 2 5o )8 e
S reS 335595 lade byjlars ans b anlie )0 ol jlad (5,155 055 slesl ;o 9 a5 canlive a3i5g S jlade )
US55 s st 5l 5 5 don ¥ sl i olpan 4 75 8 ¥ oSl Lo L s G ol Ll o ol
()

S s Sl oy Collad oains lad aS eop @ 4 b Ldg)lS has Jds ab aa Ldg S cons (il
£ sl it a1 2l 3 0,5 59 el s 53 i IS ke o ¥ i ol 1F) ilise b lS
Sl Hlaad ol 50 J89,l8 Sl e Slou 3l codlad alS saims lis Jleisl 4y a5 ael Caws 4y ) 0 65 L
IS Lo 5 5,015 5y 53 5 s o 03l Gl i b s Syt oS i s 4 Sl e 85
Sl 5l S g 0 )5 wilosls (Las a5 00gs s sloiogh gl b Lwlype (iogh opl mls (Y0) Lo ,5
S a5 3 ety 3,15 s ool gl b (blae (F0) 55 e (5 oSl by I o s slags]
5 Jedo S e 53 Loyl o a8 009 (W) (g 5 (F+) (bl epaeled 5o (ol iz 9,005 5 OA) Tl yag T (o
) Sleiad 315 513 G55 T3, U5 5 ol 3 iy 55 o sl ol aali | aslie 5 5L iy IS

Gladiolus -v Dianthus-\
Rosa -y Alstroemeria-\

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1402.24.1.3.8
http://journal-irshs.ir/article-1-558-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-01 ]

[ DOR: 20.1001.1.16807154.1402.24.1.3.8 ]

Ohles 5 850500

38 gt (5o el Cews a4y gl b Liwly ;0 (YA) 00,5 o vals b avslie jo jiis by IS lade Lad> o jlos
soaxie 6l g3l L qomnedS (F1) ol i s L alio 45 1) 6,5Vl b ISl b yog id 1o S 1,3 gl
SnSTACC o531 0 oyl 00s)losl i1 dapanslSe ol 51 (S5 0,08 L5 oy p sl J5 (5,80l yial33l g (6w ol )b 50
S 13 53 315 anSTACE 3T odlad inlS oS 0ty o oS 1S alomsg ) il algs Ltals o] JLis 4
pelS” 13650 g so JuB9 LS 50 o Gl S T 5l sl oo ools Las b peg ynd ] IS 50 003 ,lagSS Jolxe 5o

L5)) g 3 gl ol b o s slocS ulS 1o Lo IS Lai> a yomie aiilysso alo 45 ikl ad ki e

= Cao Ca2z mCad !
120 A
=
= 100 a a =2
o abc T ab abc ab I ab
. 20 bc T c
.I.E % 20 l
p— ar
; E 50
I= ——
E 40
(=]
)
= 20
o
T1 T2 T3 T4

R
Storage Time

m Cal mCa2 I Cad

—t
g 100 a a a a - B
s
78
B
3 X 60
5 £
S 40
=
=
o 20
o
BAZ20 BA4D
NS By e

Banzyl adenine

Fig.3. Effect of storage period and Nano calcium (a) and benzyl adenine in Nano calcium (B) on electrolyte
leakage percentage in chrysanthemum cut flowers stored at ambient temperature. Matched letters
indicate no significant difference in probability level of 5% using Duncan's test. The storage period
consists of four times: day one (T1), day 4 (T2), day 8 (T3) and day 12 (T4). Nano-calcium contains
three concentrations: 0 (Ca0), 2 g L? (Ca2) and 4 g L (Ca4). Benzyl adenine contains three
concentrations: zero (BAO), 20 mg L (BA20) and 40 mg L (BA40). Similar letters indicate no
significant difference in probability level of 5% using Duncan's test. The vertical index above the
columns represents a standard deviation.
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Fig.4. Simple effect of storage period (A-C-E) and interaction effect of Nano calcium in benzyl adenine (B-D-
F) on the amount of leaf chlorophyll in chrysanthemum cut flowers stored at ambient temperature. Nano-
calcium contains three concentrations: 0 (Ca0), 2 g L (Ca2) and 4 g L™ (Ca4). Benzyl adenine contains
three concentrations: zero (BAO0), 20 mg L (BA20) and 40 mg L (BA40). The storage period consists
of four times: day one (T1), day 4 (T2), day 8 (T3) and day 12 (T4). Similar letters indicate no significant
difference in probability level of 5% using Duncan's test. The vertical index above the columns
represents a standard deviation.
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adenine contains three concentrations: zero (BA0), 20 mg L (BA20) and 40 mg L (BA40).
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stored at ambient temperature for 12 days.
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Effects of Postharvest Nano Calcium and Benzyl Adenine Application On
Physicochemical Properties of Chrysanthemum Cut Flowers

R. Mahmoudzehi, R. Etemidpour* and N. Ghorbani?

Chrysanthemum is one of the most important ornamental plants in the world and post-harvest
studies on this valuable flower will improve its quality and marketability. In this study, the
effects of preservative solutions containing Nano calcium (0, 2 and 4 g L™%) and benzyl adenine
(0, 20 and 40 mg L) and the combined effect of two treatments in a factorial experiment in the
form of a complete design randomized study with three replications to maintain the quality and
increase the life of the chrysanthemum at room temperature (20-22 ° C) and relative humidity
between 60 and 70% was investigated. The results showed that the treatment of benzyl adenine
20 mg L' maintained higher marketability in cut flowers, chrysanthemum through reduced
weight loss and increased water absorption. Treatment with concentrations of 4 g L™ Nano
calcium showed 66% difference in bacteria less than the control, respectively, and its
combination with treatment with benzyl adenine had positive effects on the preservation of the
main pigments of photosynthesis, phenol and flavonoids. In general, according to the results
obtained in this study, the treatment of 20 mg L™ benzyl adenine and 2 g L Nano calcium in
comparison with the control and other treatments is recommended to maintain quality and
increase the shelf life of chrysanthemums cut flower.
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