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Antimicrobial Effect of Chlorine Dioxide on Vase Life of Cut Rose ‘Beast’
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Abstract: This study was conducted to investigate the antimicrobial effect of chlorine dioxide (ClOz) on the vase life of cut rose
‘Beast’ (Rosa hybrida L.). Postharvest treatments to extend the vase life of cut roses were divided into two: holding solution
treatment and pulsing solution treatment. In holding solution treatment, the cut roses were treated with preservative solutions
containing tap water (TW, control), distilled water (DW), CIO; 2, 4, 6, and 8 pL-L", and compared with a commercialized antimicrobial
compound of 8-HQS 200 pL-L™. In pulsing solution treatment, cut roses were dipped into the ClO; solutions of 50, 100, 150,
200, and 250 pL-L" for 60 seconds and were placed in DW. The air temperature was 18.4°C, RH 51.5%, and light (photosynthetically
active radiation, PAR) 3.6 pumol-m™*-s™ with 12 hour day length. The longest vase life of cut roses was observed in the holding
solution with ClO; 4 pL-L" as 13.8 days and pulsing with 200-250 pL-L" as 13.5-13.7 days, where vase life were extended
four days longer than TW. Whereas, the inclusion of 8-HQS 200 uL‘L’1 in vase solution resulted in phytotoxicity. The relative
fresh weight and water uptake have similar tendencies. Bacteria inhibition by ClO, and 8-HQS were very effective. But bacteria
at TW and DW treatments on cut flower with stem were detected in 3.7 x 10° CFU-L" and 6.3 x 10° CFU-L", respectively
(without stem in DW 1.4 x 10* CFU-L™). The ClO; contents in holding solution of all treatments were scavenged in two-four
days after treatment. This study indicated that ClO, 4 puL-L! holding solution treatment and 200-250 uL-L* pulsing solution
treatment can be applied to extend the postharvest life of cut roses.
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Table 1. Effect of chlorine dioxide on vase life of cut rose
of ‘Beast’. The room conditions were air temperature 18.4°C,
RH 51.5%, and light (photosynthetically active radiation,
PAR) 3.6 pmol-m™”-s” (12 hour day length). Values are
mean of ten replicates.

Treated solution Treated concentration Vase life
type (uL-Lh (days)
Holding solution Tap water (TW) 9.6 b*
Distilled water (DW) 109 ab
Clo; 2 11.7 ab
Clo; 4 138 a
Clo; 6 11.1 ab
Clo; 8 12.1 ab
8-HQS 200 10.7 ab
Pulsing solution ClO; 50 135 a
ClO; 100 11.6 ab
Clo; 150 12.7 ab
ClO; 200 135 a
Clo, 250 13.7 a
Treated solution type (A) o
ClO; conc. (B) *
A xB *

*Mean separation within columns by Duncan’s multiple range
test, P = 0.05.
" Significant at p = 0.05, or 0.01, respectively.
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Fig. 1. Effects of chlorine dioxide (ClOz) by vase solution on relative fresh weight and solution uptake of cut rose ‘Beast’. T1:
TW, T2: DW, T3: ClO, 2 uL-L", T4: ClO, 4 uL-L", T5: ClO, 6 pL-L", Té: ClO, 8 pL-L”, T7: 8-HQS 200 pL-L" (holding
solution). T8: ClO; 50 pL-L™, T9: ClO, 100 pL-L", T10: ClO; 150 uL-L", T11: ClO; 200 pL-L", and T12: ClO; 250 uL-L
for 60 seconds (pulsing solution). The room conditions were air temperature 18.4°C, RH 51.5% and light (photosynthetically
active radiation, PAR) 3.6 pmol‘m™*s” (12 hour day length). Vertical bars indicate the standard deviation (n = 10).
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Fig. 2. Changes in concentration of chlorine dioxide (ClO;) in the different holding solutions without stem (A) or with stem
(B). T3: ClO; 2 uL-L", T4: ClO; 4 pL-L", T5: Cl0; 6 pL-L", and T6: ClO; 8 uL-L™. The room conditions were air temperature
18.4°C, RH 51.5% and light (photosynthetically active radiation, PAR) 3.6 umol-m™s™ (12 hour day length). Vertical bars
indicate the standard deviation (n = 3).
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Table 2. Number of bacteria in different holding solutions of
cut rose ‘Beast’ 6 days after treatments. The samples of
the vase solutions were incubated during 3 days at 28°C.
A: tap water (TW), B: distilled water (DW), C: ClO; 2 pL-L",
D: ClO; 4 uL-L?, E: ClO; 8 uL-L?, and F: 8-HQS 200 uL-L"*
as holding solutions. Values are mean of three replicates.

Treated concentration Colony forming unit

(UL-L™M (CFU-L™Y
Tap water (TW) 3.7 x 10° b
distilled water (DW) 6.3 x 10° a
Clo; 2 ND¥
Clo, 4 ND

Clo; 6 ND

clo; 8 ND
8-HQS 200 ND

*Mean separation within columns by Duncan’s multiple range
test, P = 0.05.
"Not detected.
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Fig. 3. Colony forming of bacteria in different holding solutions of cut rose ‘Beast’ 6 days after treatments. The samples of
the vase solutions were incubated during 3 days at 28°C with 10 times dilution. A, tap water (TW); B, distilled water (DW);
C, ClO; 2 uL-L™"; D, ClO; 4 pL-L™"; E, €10, 8 uL-L"; and F, 8-HQS 200 pL-L" as holding solutions. Values are mean of three

replicates.
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