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Abstract

Aspergillus niger is the cause of black mold disease, which leads to yield loss in oyster mushroom
(Pleurotus pulmonarius) production and produces an aflatoxin carcinogen. This study aimed to investigate
the efficiency of essential oils in controlling black mold disease in grey oyster mushrooms. The results revealed that
kitchen mint, cloves, cinnamon, and lemon essential oils at 5.0% concentration had a high efficacy to inhibit
the mycelial growth of A. niger by 89.18, 87.12, 85.64 and 82.52%, when compared to controls. Testing of the effects
of the essential oils on the growth of grey oyster mushrooms themselves indicated that kitchen mint and cinnamon
essential oils at 5.0% concentration and carbendazim fungicide (50% WP) at 0.1% concentration (2.0 g/l of label-
recommended rate) had high inhibitory effects on the growth of grey oyster mushrooms (32.14%, 29.51% and
27.78% respectively). However, the cloves, lemon and garlic essential oils showed lower tendencies to inhibit
mushroom growth (17.56%, 14.30% and 11.14% respectively). Experiments done at the spawning and cropping
stages of grey oyster mushroom growth found that kitchen mint, cloves, cinnamon and lemon essential oils at 5.0%
concentration provided efficacies to control the black mold disease of A. niger that were higher than those found
for 0.1% carbendazim. Mushroom yield for the 30-day period was determined and a key result was that cloves and
lemon essential oils provided the yields of 155.11 and 150.96 g per bag, which were significantly higher than
the yield recorded for carbendazim treatment, which was 140.25 g per bag.
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Table 1 Effects of essential oils to inhibit mycelial growth of Aspergillus niger black mold and Pleurotus pulmonarius

mushroom.
Growth inhibition of Growth inhibition of
Essential oils Concentration (%) . Y ) W
A. niger (%) P. pulmonarius (%)"
Kitchen mint (Mentha cordifolia) 5.00 89.18a 32.14a
2.50 57.75f 15.97f
Clove (Syzygium aromaticum) 5.00 87.12ab 17.56e
2.50 48.59g 8.66ij
Cinnamon (Cinnamomum bejolghota) 5.00 85.64b 29.51b
2.50 45.33h 13.90g
Lemon glass (Cymbopogon citratus) 5.00 78.66d 19.07d
2.50 38.89 9.54i
Lemon (Citrus aurantifolia) 5.00 82.52¢c 14.30fg
2.50 41.20i 7.14;
Garlic (Allium sativum) 5.00 62.25e 11.14h
2.50 30.96k 5.28k
Carbendazim 50% WP (2.0 g/l) 0.10 80.30cd 27.78¢c
Control (Tween-20) 1.00 0.00l 0.00!

“Mean values within the same columns followed by the same letter are not significantly different according to the Duncan’s New Multiple
Range Test (P<0.01).

Figure 1 Efficacy of essential oils at 5.0% concentration to inhibit mycelial growth of Aspergillus niger, (A) kitchen

mint, (B) clove, (C) lemon and (D) control.
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Figure 2 Effects of essential oils at 5% concentration to inhibit mycelial growth of Pleurotus pulmonarius mushroom,

(A) kitchen mint, (B) cinnamon, (C) lemon glass, (D) lemon, (E) garlic and (F) control.
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Table 2 Efficacy of essential oils to control black mold disease of grey oyster mushroom in spawning stage.

Essential oils Concentration (%) Black mold control (%)
Kitchen mint (Mentha cordifolia) 5.00 87.04a
2.50 48.25f
Clove (Syzygium aromaticum) 5.00 85.91ab
2.50 43.429
Cinnamon (Cinnamomum bejolghota) 5.00 82.56b
2.50 37.45i
Lemon glass (Cymbopogon citratus) 5.00 73.12d
2.50 36.85i
Lemon (Citrus aurantifolia) 5.00 80.30bc
2.50 39.33h
Garlic (Allium sativum) 5.00 57.48e
2.50 28.50j
Carbendazim 50% WP (2.0 g/l) 0.10 78.12¢c
Control (Tween-20) 1.00 0.00k

“Mean values within the same columns followed by the same letter are not significantly different according to the Duncan’s New Multiple
Range Test (P<0.05).
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Figure 3 Effect of essential oils at 5.0% concentration on controlling black mold disease in cropping stage,

(A) kitchen mint, (B) clove, (C) garlic, (D) lemon and (E) control.
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Table 3 Effect of essential oils at 5.0% concentration on controlling black mold disease and the yield of grey oyster

mushroom during 30 days in cropping stage.

Essential oils Black mold control (%)" Yields (g per bag)"
Kitchen mint (Mentha cordifolia) 82.51a 137.78d
Clove (Syzygium aromaticum) 80.74ab 150.96b
Cinnamon (Cinnamomum bejolghota) 78.95b 138.89d
Lemon glass (Cymbopogon citratus) 75.56¢ 120.67¢e
Lemon (Citrus aurantifolia) 77.88b 155.11a
Garlic (Allium sativum) 59.55d 116.22f
Carbendazim 50% WP (2.0 g/l with 0.1% c.) 74.48c 140.25¢
Control (Tween-20 at 1.0% c.) 0.00e 104.00g

”Mean values within the same columns followed by the same letter are not significantly different according to the Duncan’s New Multiple
Range Test (P<0.05).
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