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Inhibitory effects of ethanolic and aquatic extracts of Cinclidotus fontinaloides

(Hedw.) P. Beauv. on phytopathogenic fungi Fusarium solani and Bipolaris
sorokiniana in vitro and in vivo
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Table 1. Evaluation of disease rate based on Wallwork’s index (Wallwork, et al., 2004)
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Fig. 2. Antifungal activities of extracts of C. fontinaloides and fungicides on growth of F. solani and B.
sorokiniana (Inhibition zone, mm)
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Table 2. Effects of different concentrations of ethanolic and aquatic extracts of C. fontinaloides on growth
of F. solani and B. sorokiniana and MIC determination

=8 Sl Concentration cdale

Fungus Treatment  100%  50% 25% 125% 6.25% 3.125% Mic
F. solani Ethanolic 15a 10c 10c 10c 10a 10a 3.125 %
Aquatic 17a 11b 11b 11b 5c¢ 5c¢ 3.125%
B. sorokiniana  Ethanolic 22.7a 181a 181a 9.09d 9.09b 9.09b 3.125 %
Aquatic 16.3a 18.l1a 18.1a 136a 454d 4.54d 3.125%

(P>0.05 S5ls) 05,5 (g lo sme Dglas wls (LS gy (gl polie gt o 40 %
*Within each column having the same letters are not significantly different (Duncan p< 0.05).

slaz B as, » gl Glise slocbile g bojlae hlite Sl g edale das,lac i ANOVA o Ll 5J6T ¥ Jgus
B. sorokiniana 4 F. solani

Table 3. ANOVA table for the effect of moss extracts, different concentrations of moss extracts and their
interaction on the growth inhibition of fungi F. solani and B. sorokiniana

151 < < e
sl 4z e e ggane b Sl aiie ProF

Source of variance ool e df. Sum of Squares  Mean Squares

Extract o las 3 227.3717000 75.7905667 13.61 <0.0001
Concentration clale 5 977.7420944 1955484189  35.11 <0.0001
Extract x Concentration cdale Xo lac 15 385.9286500 25.7285767 4.62 <0.0001
Error e 48 267.309933 5.568957

Total Js 71 1858.352378

cv lyeeis o pe 19.46369
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Table 4. ANOVA table for the effect of moss extracts and fungicides on inhibition of growth of F. solani
and B. sorokiniana.

Source of variance bl gt @lazys Sl ggone Sl Sbe C\ e PrSF
df. Sum of Squares  Mean Squares

Extract o las 6 106.0714286 17.6785714 34.96  <0.0001

Error e 14 7.0800000 0.5057143

Corrected Total ot Pdlal s 20 113.1514286

. g F.solani 1y s len slog, B s, e » o 25,6 4 C. fontinaloides o5 calise sloo,lac il auslio -0 Jsoz
&S 5 olfisle ;] Lame 4o B. sOrokiniana
Table 5. Effects of different extracts of C. fontinaloides and fungicides on growth of F. solani and. B.
sorokiniana in vitro and in vivo

In vitro oKiglejl e INVivO FHES LSNPS
Treatment _ __ _ __

F.solani  B.sorokiniana F.solani B. sorokiniana
Control sely  0.00e 0.00 f 0.00c 0.00c.
Etanolic A 45d 6.00 e 58.33b 49.89b
Aquatic & 6.00 c 8.00d 58.33b 47.11b
Benomyl Josns 800 b 10.00 c 100 a 100 a
Difnoconazol JosbsSsass  9.00 b 11.00b N.T N.T
Tetraconazol JasUsSTys 10.83a 12.00 a N.T N.T

(P>0.05 S5ls)as s (g,lo g D9l ol (LS By, sl puolie oygiw o 0 %
*Within each column having the same letters are not significantly different (Duncan p< 0.05).
** N.T: Not Tested
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i lom @B €55 Cido (59, 1) (Hls, K 4isS 99 5 033 4 VY ol lacdn 5l 4355 VY iz o lae (599,00
Macrophomina phaseolina Rhizoctonia solani .F. oxysporium .F. solani Alternaria alternate slapl L 2LS
Sl b ol JI3 cwyp 0,90 cutS laos L LYW ig, L oKislejl Laes ;o Pythium sp 4 Verticillium dahlia
Philontis marchica Grimmia pulvinata glasl a4 o3> asS b Jeibl ojlac a5 oy lis asllas
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.(Dorugade et al., 2015)
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Inhibitory effects of ethanolic and aquatic extracts of Cinclidotus fontinaloides (Hedw.) P.
Beauv. on phytopathogenic fungi Fusarium solani and Bipolaris sorokiniana in vitro and in
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ABSTRACT

Mosses are a group of simple, small and xerophyte plants that have been shown to have anti-cancer, anti-
microbial and anti-fungal effects. In this study, the inhibitory effects of ethanolic and aquatic extracts of a moss
species named Cinclidotus fontinaloides on the growth of two phytopathogenic fungi Fusarium solani and Bipolaris
sorokiniana, the causal agents of root and stem rot in crops, especially wheat, were studied by using disk diffusion
method on PDA medium and mixing with culture medium to determine the MIC and compared with the effect of
industrial fungicides benomyl, difenoconazole and tetraconazole. Data were analyzed by using SAS software v. 9.2
and the means were compared by using Duncan's test (P <0.05). The results confirmed the inhibitory effect of
different extracts on the fungi, but ethanolic extracts showed higher growth inhibitory effects on F. solani; further
more aquatic extract had the same effects on tested fungi. To investigate the effect of moss extracts on the growth of
these fungi in vivo, Chamran cultivar seeds were mixed with moss extracts planted in pots containing a ratio of 1:10
mixture of soil and soil contaminated with fungi and kept in a greenhouse at 25 ° C and natural light for 35 days.
After the prescribed period, the rate of root and stem rot of wheat plants was examined. The results show a reduction
in the rate of rot in treated pots compared to control pots.
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