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ABSTRACT 

The aim of the study was to evaluate the activity of Carica papaya, Cupressus lusitanica, 

Chromolaena odorata and Mirabilis jalapa powders against Geotrichum candidum, Aspergillus 

niger, Phoma sp, Alternaria alternata, Aspergillus fumigatus, Trichoderma harzianum and 

Aspergillus flavus associated with tomato rots, while limiting the use of chemical products. To 

achieve this, powders of these plants harvested in the town of Dschang were applied against the 

various fungal species tested at doses of 1g, 2g and 3g respectively. The experimental set-up was 

completely randomised, with three replicates. The antifungal tests showed that all the plant 

powders relatively inhibited the growth of the different fungal species tested compared with the 

negative control. However, the Carica papaya and Chromoleana odorata powders were the most 

effective, completely inhibiting the growth of Geotrichum candidum, Aspergillus niger, Phoma 

sp, Aspergillus fumigatus, Trichoderma harzianum and Aspergillus flavus from 2g upwards. 

These results suggest a possible use of Carica papaya and Chromolaena odorata powders as 

alternatives to chemicals in the control of fungi associated with tomato fruit rots. 
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1. INTRODUCTION 

The tomato (Solanum lycopersicum L. var. Rio Grande) is one of the most widely consumed 

fruits by millions of people around the world (Afroz et al., 2008). Trade in tomatoes represents 

more than 17% of world trade in fresh fruit and vegetables, with a value of more than 8.5 billion 

dollars (USAID, 2006). In Cameroon, tomato production has been increasing over the years, 

from 14,000 tonnes in 2005 (FAO, 2006) to 880,000 tonnes in 2012 (FAOSTAT, 2014), an 

increase of 866,000 tonnes, with the West region being the main production area (Rock, 2015). 

Consumers' enthusiasm for this fruit is justified by its high vitamin and antioxidant content 

(Abushita et al., 2000; Bramley, 2002; Fanasca et al., 2006). Regular consumption of tomatoes 

reduces the incidence of cardiovascular disease, cancer and degenerative diseases associated with 

old age (Maséréjian et al., 2006; Wojcik et al., 2010). Despite the importance of tomatoes and 

their many virtues, these fruits face a number of constraints after harvest, including fungal rots 

that can cause losses of up to 60% (Kutama et al., 2007). Fungicides such as Mancozeb, Mylone, 

Prochloraz, Imazalil or Benomyl are most often used to protect these fruits from rotting fungi. 
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However, these chemical products are becoming increasingly limited due to their high cost, the 

unavailability of some of these products on the local market and the induction of fungicide 

resistance or ineffectiveness depending on the production area and time of year (Alavanja et al., 

2004; Andreotti et al., 2009; Swami and Alane, 2013). In addition, these fungicide treatments 

pose problems of residues in fruit and environmental pollution (Ozbay et al., 2004; Anil et al., 

2015). The perception of these risks is now prompting a reorientation of plant product protection 

strategies, which are in line with current requirements in terms of fruit quality and the 

development of a sustainable and profitable fruit sector. Faced with the inconvenience of 

chemical pest control, it is necessary to develop new alternative pest control methods, such as the 

use of plant powders. Indeed, the evaluation of plant powders as bio-fungicides has had 

inhibiting effects on the development of many fungi isolated from tomato fruit. Akinsoye & 

Oladunmoye (2000) showed that Mirabilis jalapa powders inhibited the mycelial growth of 

certain fungi associated with tomato fruit rot. Similarly, Allium sativum and Zinginber officinale 

powders inhibited the development of tomato fruit rot fungi (Chuku et al., 2010). Despite these 

previous studies on the fungi associated with tomato fruit rots in many countries using plant 

powders, very few studies have been carried out on those associated with these rots in 

Cameroon. The aim of the present study is to evaluate the antifungal activity of four plant 

powders (Carica papaya, Chromolaena odorata, Cupressus lusitanica and Mirabilis jalapa) on 

the development of fungi associated with tomato fruit rots, with a view to reducing post-harvest 

rots. 

 

2. MATERIALS AND METHODS 

2.1. Tomatoes fruits 

Rotten and apparently healthy tomato fruits (var. Rio Grande) were collected from different 

markets in 4 localities (Bagangté, Dschang, Foumbot and Mbouda) in the West Cameroon region 

during the months of May to July 2015. The fruit collected was placed in labelled plastic bags 

and transported to the phytopathology laboratory (PHYTOLAB) at the University of Dschang for 

further work. 

 

2.2. Plants to be tested  

The leaves of four plants (Table 1) were collected in the town of Dschang during April 2015 on 

the basis of their efficacy against certain fungi. 

Table 1: Plants used 

Common name Scientific name Family 

Papayer Carica papaya Caricaceae 

Cyprès Cupressus lusitanica Mill Cupressaceae 

Belle de nuit Mirabilis jalapa L Nyctaginaceae 

Herbe du Laos Chromolaena odorata Asteraceae 

2.3. Isolation, purification and identification of fungi  

Geotrichum candidum, Aspergillus niger, Phoma sp, Alternaria alternata, Aspergillus fumigatus, 

Trichoderma harzianum and Aspergillus flavus were isolated from rotten tomato fruits collected 
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from various markets in localities in the West Cameroon region. Identification was carried out in 

the Phytopathology laboratory of the University of Dschang as described by Njimah (2016) and 

the pure cultures obtained were preserved in PDA culture medium at 4°C. 

 

2.4. Preparation of plant powders 

The leaves of the various plants harvested were dried separately in the shade for 2 weeks and 

ground finely in a mill until the powders were obtained (Djeugap et al., 2011). 

2.5. Effect of plant powders on the growth of fungi 

Ten apparently healthy tomato fruits were disinfected with 95% ethanol, then cut into 

three slices each. Each tomato slice was inoculated with a 6 mm diameter mycelial disc of a 

fungal species. Inoculation with the different fungal species was followed by deposition of plant 

powders at doses of 1g, 2g and 3g respectively. Fruit slices inoculated with inoculum only and 

those inoculated simultaneously with inoculum of the different pathogens and Mancozeb powder 

were used as negative and positive controls respectively. These tomato slices were placed in 

sterilised crystallizers and incubated at a temperature of 20 ± 2°C. After four days of incubation, 

observations were made on the growth (+) or non-growth (-) of the fungi. The experimental set-

up was completely randomised, with three replicates. 

3. RESULTS 

The plant powders applied to the different fungal species relatively inhibited the growth of the 

fungi tested, depending on the doses used, compared with the negative controls. Carica papaya 

powders completely inhibited the growth of Aspergillus fumigatus, Phoma sp, Phomopsis vexans 

and Trichoderma harzianum at all doses. Similarly, Aspergillus niger and Alternaria alternata 

were completely inhibited at all doses by Chromoleana odorata powders. Cupressus lusitanica 

and Mirabilis jalapa powders inhibited the development of Phoma sp and Aspergillus fumigatus 

respectively at all doses (table 2). Of all the fungal species tested, A. fumigatus from Bagangté 

was totally inhibited (at all doses) by all four plant powders, while Alternaria alternata from 

Mbouda was not inhibited at any dose by Cupressus lusitanica powders. 
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Table 2: Rates of inhibition of fungal growth by plant powders 

Mbouda 

Plant powders Dose 

(g) 

Fungal species 

Alternaria 

alternata 

Aspergillus niger Phoma sp Trichoderma 

harzianum 

Carica papaya 1g + + - - 

2g - - - - 

3g - - - - 

Cupressus 

lusitanica 
1g +++ - - + 

2g +++ - - + 

3g +++ - - + 

Chromolaena 

odorata 
1g - - + + 

2g - - + - 

3g - - + - 

Mirabilis jalapa 1g +++ - + + 

2g - - - - 

3g - - - - 

T+((mancozeb) 1g - - - - 

T-(no treatment) 0g +++ +++ +++ +++ 

Dschang 

  Alternaria 

alternata 

Aspergillus niger Phomopsis 

vexans 

Geotrichum 

candidum 

Carica papaya 1g +++ + - - 

2g - - - - 

3g - - - - 

Cupressus 

lusitanica 
1g +++ - +++ + 

2g - - - - 

3g - - - - 

Chromoleana 

odorata 

1g - - - + 

2g - - - - 

3g - - - - 

Mirabilis jalapa 1g +++ - + +++ 

2g + - - +++ 

3g - - - + 

T+((mancozeb) 1g - - - - 

T-(no treatment) 0g +++ +++ +++ +++ 

Bagangté 

  Aspergillus 

fumigatus 

 Phoma sp Geotrichum candidum 

Carica papaya 1g -  - - 

2g -  - - 

3g -  - - 
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Cupressus 

lusitanica 

1g -  - - 

2g -  - - 

3g -  - - 

Chromoleana 

odorata 

1g -  +++ +++ 

2g -  - - 

3g -  - - 

Mirabilis jalapa 1g -  - + 

 2g -  - - 

3g -  - - 

T+ ((mancozeb) 1g -   -  - 

T-(no treatment) 0g +++   +++  +++ 

Foumbot 

 Alternaria 

alternata 

Aspergillus flavus A. 

niger 

Trichoderma 

harzianum 

Carica papaya 1g +++ + + - 

2g - - - - 

3g - - - - 

Cupressus 

lusitanica 

1g +++ - + +++ 

2g - - - - 

3g - - - - 

Chromoleana 

odorata 
1g - +++ - + 

2g - - - - 

3g - - - - 

Mirabilis jalapa 1g +++ + + + 

2g - - - - 

3g - - - - 

T+((mancozeb) 1g - - - - 

T-(no treatment) 0g +++ +++ +++ +++ 

- no fungal growth; +, less than 20% growth; +++ 100% growth T-: Negative control (no 

treatment) and T+: Positive control (mancozeb). 

4. DISCUSSION  

The antifungal tests showed that the different plant powders generally had a depressive effect on 

the growth of the different fungal species compared with the negative control. This inhibitory 

effect could be due to the fact that the plants used could contain compounds or inhibitory 

substances that would have influenced the growth of the fungal species tested. The work of 

Lopéz et al (2002), Ling et al (2003), Pamo et al (2003) and Rahman et al (2009) has shown that 

certain plants contain compounds with antifungal properties (alkaloids, sterols, terpenoids, 

flavonoids, anthraquinone phenols, saponins or tannins). The rate of inhibition of the different 

fungal species varied depending on the plant and fungal species used. This variation is thought to 

be due to their different chemical composition. In fact, A. fumigatus, Phoma sp, Phomopsis 

vexans and Trichoderma harzianum were completely inhibited at all doses by Carica papaya 
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powders. The total inhibition of these species by these plant powders could be due to the action 

of the phenolic compounds (alkaloids) present in papaya leaves, which would have had a 

detrimental effect on the growth of this fungal species. These results are similar to those of 

Amadioha (1998), Owolade and Osikanlu (1999) and Adejunmo et al (2000) who reported the 

inhibitory effect of this plant against Erysiphe cichoracearum, Collectrotrichum sp and 

Protomycopsis phaseoli. Similarly, Aspergillus niger and Alternaria alternata were completely 

inhibited at all doses by Chromoleana odorata powders. The active ingredients (alphapinene, 

germacrene, betacaryophylene) present in the various organs of C. odorata are thought to have 

had a harmful effect on fungal growth. Chemical analysis of C. odorata leaves by Lin et al 

(2003) and Noudogbessi (2008) showed that alphapinene and betacaryophylene were the main 

fungicidal components present. Extracts from this plant had also been shown to be effective 

against fungi associated with rotting of other fruits such as bananas (Kra et al., 2009). Fusarium 

oxysporium and Phoma sp were completely inhibited at all doses by C. lusitanica powders. 

These results obtained with C. lusitanica leaf powders are similar to those obtained by Keuete et 

al. (2015), who showed that these extracts inhibited the development of Botryosphaera 

dothiorella, Collectrotrichum gloeosporioides and C. purpurea, respectively. However, in the 

case of Mirabilis jalapa powders, the inhibition of fungal growth by these powders could be 

attributed to the isoflavone and dehydrorotenoid contained in the leaves, which inhibit fungal 

growth. Studies on the antifungal effect of M. jalapa leaves have shown that the leaves of this 

plant also contain compounds with antifungal properties (Basini, 2013). A. fumigatus from 

Bagangté was totally inhibited (at all doses) by all four plant powders compared to other species 

from the same locality. Alternaria alternata from Mbouda was not inhibited at any dose by 

Cupressus lusitanica powders. This difference could be explained by the greater sensitivity of A. 

fumigatus to these powders compared with Alternaria alternata. Further studies will be able to 

confirm this. 

5. CONCLUSION 

The study showed that all the plant powders had an inhibitory effect on the growth of the 

fungi tested. However, the Carica papaya and Chromolaena odorata powders at doses of 2g and 

above were the most effective, completely inhibiting the growth of almost all the fungal species 

tested. These powders could therefore provide an alternative means of controlling the fungi 

associated with tomato fruit rot. This preliminary study provides a basis for future trials with the 

extracts. 
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