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6- Carvacrol

7- Thymol

8- Eugenol

9- S-carone
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1- Cavitation

2- Air embolism

3- Xylem vessels

4- Colony forming unit per liter
5- NaOCl
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5- Relative solution uptake

6- g g™ Initial fresh weight day™
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Table 1. Variance analysis the effect of different treatments on relative fresh weight of cut carnation
"White Liberty"
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oS 39 M‘ 39 M 39y pd ey ol ey P 5—-». 39 P93 39  &olil 4y Source of variations
Tenth Ninth Eighth Seventh Fourth Third Second df

day day day day day day day
ns ns )l
6.14* 38.45* 26.68* 17.65 10.69* 9.99 6.14* 12
Treatments
s
2.38 16.76 9.70 8.36 4.45 8.25 2.38 26
Error
Ol S Lo o
1.39 3.62 2.72 2.52 1.83 2.53 1.39 e
C.V. (%)

a3 e Ol ) Lo ys ) 50 Ju’lc,h_ﬂ,;)u@#vu@#g}wl;ﬁ-,(\xgﬁ;;g**,* &ns
ns, * and ** show no significant differences, significant at the 5 and 1 % respectively.
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Table 2. Mean comparisons of different treatmentson relative fresh weight of cut carnations" White
Liberty" during evaluated days

aRd 395 nd 393 Polez 395 £9° 385 L3
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115.11%® 115.48% 115.10% 110.13® Has
108.31° 109.76° 111.68° 108.70™ Hso
109.44° 110.98% 111.55° 106.81° Hi0o
114.02%® 114.69% 115.79° 110.92%® A;
109.01° 114.06% 116.90% 110.31® A,
111.07° 112.74 116.60% 11.55%® As
114.00® 118.50% 115.21%® 110.91%® N,
120.38% 120.04% 118.24% 111.37® N,
116.15® 116.91%° 116.42% 112,522 N,
115.78%® 115.25%cd 116.08° 111.32% T,
111.15° 112.69° 115.31% 110.66%® T,
114.27%® 115.56% 115.35% 110.94%® Ts
109.00° 111.30™ 114.51%® 111.15%® Control
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H, A, N, T and C means chitosan, silver nitrate, green silver nanoparticles and control, respectively.
1, 2 and 3 means 25, 50 and 100 mg L * from each treatments. (g g > Initial fresh weight day™)
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Table 3. Variance analysis of different treatmentson relative solution uptake of cut carnations
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day day day day day day day day
b ,les
17057+* 39.18** 36.60**/311.90**  40.52** 81.09** 64.27** 37.04** 12 o
Treatments
(P52
14.52 3.20 321 21.93 2.98 2343 7.69 349 26
Error
Ol ekl o o
12.88 12.68 1133 11.15 2148 1801 1174 1274 e
C.V. (%)

a3 e Ol ) Lo ys ) 50 Ju’lc,h_ﬂ,;)u@#vu@#g}wl;ﬁ-,(\xgﬁ;;g**,* &ns
ns, * and ** show no significant differences, significant at the 5 and 1 % respectively.

ot 2 PSSl U e 53 48 g o
6 S SleMbl gus il gla |5 o sls,
s Joe 0520 3550 53 o ol bl o s s
OLalS o )lae ol oS 5 Ol ean Js SToLS
(3t el e P i T Al DL ool sl
Sl 48 5 oLl (glos 8 Dlalllas g2 5 05
Momeni and Shahrokhi, Sharififer etal., 2007)
(Moosavy et al., 2008 <1993

IS5 o580 A i 55 5l IS by
Sy s sla 8 el i eSS slad plome
e 93 ey $ iy (SLa SRR 5 53 el (1)
S5 s Sk oo Olssas o 5 350 1
ol gty o Il 3 5 06 ol Jomiley Lok Ol o
I 5 6 03Bl U 4 4G Ol LS
ol 3 5 13 s g 3550 il ST Sz
(S, 2014 g et ., 2009 Sdlg et al., 2011)


www.SID.ir

49 Ol ¥ oylad Fro o (65,58 ol dloe) alE I

bl Skigs (b 53 "White Liberty" o8 ) «uo ool 0o Jakmo Ol 3 095695 (Sl slowd (Sl duslio £ Jour
Table 4. Mean comparisons of different treatmentson solution uptake of cut carnations" White
Liberty" during evaluated days

MRS 59 e 395 R 395 &R 59y polex 39y pew s £9% 397 Jal 395 & slowd
Tenthday Ninthday Eighth day Seventh day Fourthday Thirdday Secondday Firstday Treatments
3538% 1575 17.12*  50.31° 14.17°  1840%°  17.66™° 19.42% Hos
3441% 1564 1658  51.26 18.19® 1840  18.09%°  18.29% Hso
19.23° 9.06° 9.50% 29.88° 10.61° 11.37* 8.8 11.40° Hioo
23.02° 10.66° 10.75% 3171  11.74° 17.02*  9.71¢ 13.93° Ags
3428% 1670 16.18®  4881° 18.48° 1957  1880%  20.94% Aso
32.73° 15.50° 15.89®  47.28° 18.66® 1856 1876  19.23% Ao
23.97° 11.07° 11.64% 3223  1047° 11.16™  9.08" 12.18° Nos
40.78° 19.44% 19.13*  53.93° 1917 26.74° 2267 -~ 18.65% Nso
30.62° 14.37° 14.49°  39.41b  1549° 13.42%°  13.49% . 14.23" N0
3534%  16.75® 1657  48.94° 19.32% 16.35° 19.11° 17.43* Tos
36.90°  17.31* 1686  48.60° 18.78° 16.43°  19.13° 17.99° Tso
22.23° 10.41° 10.61%  29.92° 11.89° 7.53° 13.78°9 1177 T1ioo
16.99° 7.96° 8.28° 24.98° 11.25° 8.86¢ 10.99° 11.26" Control

il o als 5 Jgadd e 08 D3 ik o ) 5 001 528 bl i 5 C 5T N A H i sl
Gy 0> ads) 503305 05 comom ) il o bl 51T 51 20 530 8 e Vo 500 (Y0 (slacale i Y 5 Y o) sliel ) glate

H, A, N, T and C means chitosan, silver nitrate, green silver nanoparticles and control, respectively.
1, 2 and 3 means 25, 50 and 100 mg L™ from each treatments. (g g™ Initial fresh weight day™)
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Abstract
Background and Objectives
Carnation (Dianthus caryophyllus) is one of the most important and consumption cut flowersin
the world. Carnation cut flowers are sensitive to microbial contaminations at the stem end or in
the vase solutions that make their vase life shorter. Numerous studies have reported that three
genera of bacteria are the main bacteria which were recognized in the preservative solution of cut
flowers. Nowadays, the finding of new compounds as alternatives to common chemicals is
important in postharvest of cut flowers. The aim of this study was to.investigate the effects of
new compounds including chitosan, thymol and green silver nanoparticles on vase life of cut
carnation flowers.
Material and Methods
The effects of green silver nanoparticles (25, 50 and 100 mg L™), thymol (25, 50 and 100 mg L™
and chitosan (25, 50 and 100 mg L™) were investigated-against of silver nitrate (25, 50 and 100
mg L™) and control (2% sucrose) on vase life of carnation cut flowers "White Liberty", in this
research. All treatments included 2% sucrose. Cut flowers were held in treatments for 24 hours,
then replaced with distilled water. The experiment was carried out as completely randomized
design with three replications. Evaluated characteristics were vase life, relative fresh weight (on
days 2, 3, 4, 7, 9 and 10), solution uptake (on days 1, 2, 3, 4, 7, 8, 9 and 10), ion leakage of petals
(on day 11) and chlorophyll contents (on days 2, 4 and 8).
Results
Results showed that the effects of different treatments on vase life were significant and thymol 25
(13 days), green silver nanoparticles and chitosan 25 (12.5 days) had the highest vase life in
comparison with control. The effects of different treatments on relative fresh weight and solution
uptake were significant in the evaluated days. Although, the chlorophyll content of leaves and ion
leakage of petals were not significant.
Discussions
In the present study, it was found that pulse treatment by chitosan, thymol and green silver
nanoparticles (25 mg L™) significantly increased the vase life of cut carnations cv. "White
Liberty". The presence of two sections of sucrose as nutrition source and antimicrobial agents
seems to be necessary for carnation cut flowers. The antimicrobia effects of these compounds
have been demonstrated in several studies. The application of thymol and chitosan as non-toxic
compounds in the preservative solutions showed positive prospects for using these in extending
carnation cut flowers.
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