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Abstract

Syngonium podophyllum L. ornamental plant is widely grown as a
houseplant due to its diversity and tolerance to low light conditions. In
addition to being unsuccessful, the use of conventional disinfectants may
cause toxicity to the explants and in most cases cannot control all
microorganisms. Attention has been paid to new alternative disinfectants.
This study investigated disinfection with ethanol and household bleach,
tobacco extract, cumin essential oils (20, 100 and 200 mg L), antibiotics
(cefazolin, chloramphenicol, streptomycin and penicillin) and different
application methods (in culture medium or immersion) for Syngonium
podophyllum varieties in several experiments. The results showed that the in
vitro contamination depends on the varieties, method and type of
disinfectant. Conventional disinfection methods were not effective in
eliminating bacteria. Supplementing the culture medium with 20 mg L' of
cumin essential oil effectively inhibited bacterial growth in the Emerald
Green variety. Meanwhile, cefazolin at 100 mg L' in the medium
successfully eradicated both bacterial contamination in Emerald Green and
fungal contamination in the Christmas variety. Furthermore, disinfecting
explants with tobacco extract for 30 minutes completely eliminated bacterial
and fungal contamination across the Christmas and Emerald Green varieties.
These findings suggest the potential use of compounds such as cumin and
tobacco as cost-effective and sustainable disinfection altematives, provided
that the type of endogenous contamination is accurately predicted.
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Table 1- Analysis of variance of concentrations of different antibiotics and cumin essential oil on the control of in vitro pathogens of
Syngonium sp. explants

MS
SOV df Bacterial infection Fungal infection
Disinfection treatment 7 53% 71
Error 24 43 6.4
CV(%) 29 30
ns: No significant, **: significant at p<0.01
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Figure 3. Effect of different antibiotic concentrations and cumin essential oil on the bacterial contamination of Syngonium sp. Explants

Bacterial infection(%)
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Figure 4. Effect of antibiotic concentration and cumin essential oil on fungal contamination of Syngonium sp. explants

Fungal infection(%)
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Table 2. Analysis of variance of the effect of disinfectant agent and variety on fungal and bacterial contamination

MS
SOV df Bacterial infection  Fungal infection Necrosis
Disinfectant agent 2 15* 7680 0.9 ™
Variety 4 48+ 916 15"
Disinfectant agentx Variety 8 20 1916 02 s
Error 30 3 361 6
CV(%) 25 23 13

ns: No significant, *: significant at p <0.05, **: significant at p <0.01
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Table 3. Comparison of the average effect of disinfectant type and variety on in vitro pathogens of Syngonium sp. explants

Disinfectant agent (mg L) Variety Bacterial infection (%) Fungal infection (%)

Emerald Green g3 ¢d 100°¢

Pink Allusio 83 83 ¢

Cumin 10 Berry Allusionmm 1004 100°¢

Christmas 66 ¢ 100°

Mini Pixie 50 83"

Emerald Green 0° 75°%

Pink Allusio 83 100°¢

Cumin 20 Berry Allusionmm 100¢ 100°

Christmas 50" 100°

Mini Pixie 50 100°¢

Emerald Green 0? 75

Pink Allusio 332 50

Cefazolin 100 Berry Allusionmm 83 50
Christmas 100¢ 0°

Mini Pixie 664 100

Means within each column sharing at least one common letter are not significantly different according to Duncan’s multiple range test.
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Table 4. Analysis of variance of the effect of disinfectant and variety type on in vitro and necrotic pathogens of Syngonium sp. explants

MS
SOV df Bacterial infection  Fungal infection Necrosis
Disinfectant agent 4 37" 53" 14
Variety 2 0.38™ 33" 36"
Disinfectant agentx Variety 8 18" gns 14™*
Error 30 5.4 4.6 1.8
CV(%) 27 30 28

ns: No significant, **: significant at p <0.01

530 Ul o 2eS Emerald Green 35 5 (o, AYIY) 5 53 Ol o 2é Christmas 35 iz 2o pBl o

.(o-iJi,i) Ll (gl e sl J.<.;.J.§; LS dsls LS | (As s 0V/VY) )18
100
90
80
70
60
50

40

Fungal infection(%)

30

20

£35S Wi gad s 206 Sl Olpn o35 -0 S

Figure 5. Effect of variety on fungal contamination of Syngonium sp. explants
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Figure 6. Effect of disinfectant type on fungal contamination of Syngonium sp. explants

Fungal infection (%)
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Table 5. Comparison of the average effect of disinfectant type and variety on bacterial contamination of Syngonium sp. explants

Disinfectant agent Variety Bacterial infection (%) Fungal infection (%)
Christmas 100° 0
Control Pink Allusio 100°¢ 100°
Emerald Green 100°¢ 0?
Christmas 100°¢ 0?
Streptomycin 2 min Pink Allusio 100°¢ 16.66°
Emerald Green 66.67 " 0?
Christmas 100°¢ 0
Streptomycin 5 min Pink Allusio 77.78* 0°
Emerald Green 66.67"% 02°
Christmas 100°¢ 0?
Streptomycin 10 min Pink Allusio 83.33¢ 16.66"
Emerald Green 83.33°¢ 0?
Christmas 0 0
Tobacco extract 30 min Pink Allusio 25% 0
Emerald Green 88.89°¢ 0?

Means within each column sharing at least one common letter are not significantly different according to Duncan’s multiple range test.
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Figure 7. Cross-section of the stem of the following varieties: (a) Emerald Green, (b) Pink Allusio, (c) Christmas
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