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ABSTRACT 
 
 The conscious environmental sustenance and ecological compatibility, has thrown up the need and 
desirability to at all times emphasize on the search for the alternative which employs natural agro-biological 
balance to address the problems from plant and plant product disease. Extracts from six plants of Acanthus 
montanus (Nees)T.Anders; Bryophyllum pinnatum Sikurz;Caladium hortulanum Vent; Commelina beghalensis 
(L);Sanseviera trifasciata Prain and ,Zanthoxylum zanthoxyloides (Lam) Waterman,at two major concentration 
(50% and 100%)were screened for antifungal potency in vitro and in vivo on paddy kernel phytopathogens. The 
extracts exhibited various levels of antifungal effectiveness from five of the six test materials. Commelina 
beghalensis did not show any positive antifungal activity on the paddy kernel test pathogens but indicated about 
32% inhibitory activity on the isolated Fusarium moniliforme phytopathogens. The highest fungicidal activity of 
about 86.96% disease inhibition was rscored against Zanthoxylum zanthoxyloides treatment as against a 
minimum 24.22% from the Caladium hortulanum treatment subject to 100% extract concentration. At the same 
100% extract concentration the antimicrobial activities of 74.53%, 72.05%, and 69.57% were associated with 
Sanseviera trifasciata, Bryophyllum pinnatum and Acanthus montanus in that order as against the inverse result 
of -8.08% associated with the Commelina beghalensis treatments The highest of such inverse behavior was 
associated with the botanical extract of Caladium hortulanum with over 60% pathogen growth support at 50% 
extract concentration. A comparation among the six evaluated botanical specimen, at levels of extract 
concentration shows a total of three extracts from Bryophyllum pinnatum, Sanseviera trifasciata and 
Zanthoxylum zanthoxyloides to have impacted positively on the disease reduction at both levels of concentration 
The three extracts of Acanthus montanus, Caladium hortulanum, and Commelina beghalensis, at fifty percent 
concentration inversely tend to support the growth and survival of the test pathogen.The inverse activity at one 
hundred percent was exhibited by the botanical extract of Commelina beghalensis Hence the botanical extract of 
Commelina beghalensis was the only specimen that did not show any trace of antimicrobial activity on the test 
organism. Further examination based on 50% extract concentration, showed Zanthoxylum zanthoxyloides to still 
exhibit a high antimicrobial property with 75.78% botanical effectiveness on the paddy rice seeds. The study 
revealed the different levels of biological activity of the evaluated botanicals. 
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Introduction 
 
 The need, quest and search for botanicals have long been touted as attractive alternative to synthetic 
agrochemicals in general and fungicides in particular because botanicals reputedly, among other intrinsic merits, 
pose little or no threat to human health and his environment. The effects of prophylactic treatment with 
botanicals are documented. In their study Dubey et al (2006) reported the botanicals of Eupatorium canabium to 
show a broad fungitoxic spectrum and more effective than some synthetic fungicides. The oil extract according 
to them enhanced the shelf life of mango fruits by protecting them from fungal rotting when tested as a 
fumigant. Soylu et al., (2006) evaluated the antimicrobial activities of the essential oils of various plants against 
tomato late blight disease of Phytophthora infestans. Some botanicals have been found efficacious in the 
evaluation of grain spoilage and the germinability and vigour index of paddy seedlings (Shanmugan, 2004). 
 Rice paddy is subject to many fungal diseases including: Pyricularia grisa, Rhizoctonia solani, Fusarium 
oxysporum, Fusarium solani and Fusarium moniliforme. In such situations the productivity of paddy fields 
decline can reach about 10 to 15% of the potential production (Knaak et al., 2007)  
 Though the body of scientific literature documenting bioactivity of plant derivatives to fungi 
phytopathogens and diseases continues to enlarge, it is on record that a handful of botanicals are currently used 
in agriculture particularly in the industrialized world and yet there are few prospects for commercial 
development of new botanical products. There is therefore no amount of information on the urgent need for 
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characterization and commercialization of botanicals would be too much. The objectives of the present study 
were to screen for the antifungal potency of Acanthus montanus (Nees) T.Anders, Bryophyllum pinnatum 
Sikurz, Caladium hortulanum Vent, Commelina beghalensis (L)., Sanseviera trifasciata Prain,and Zanthoxylum 
zanthoxyloides (Lam), .test plant materials and their prophylactic effect on paddy kernels. 
 
Materials and Methods 
 
Paddy Rice Health Evaluation: 
 
 The grain unit of the Imo State Agricultural Development Project provided the paddy rice (1.25kg) for this 
project. The physical purity of the rice seeds was ascertained with the Flotation Method (FM) aimed at 
separating the “pure” from the “inert” rice seeds. Four hundred from the pure seeds were counted into a beaker 
(150ml) containing 70% alcohol. The heterogeneous mixture was shaked for 1minute and filtered through 
600µm sieve of 200mm diameter. 
 The filtrate were rinsed in two changes of distilled water and aired dried for 1 hour before plating 25 seeds 
per Petri dish (9mm diameter) pre embedded with 3 layers sterile and well moistened filter papers (what man 
numb. 1). The plated seeds were incubated for 7 days on disinfected laboratory slabs and later observed for 
healthy and diseased seeds using a stereo binocular microscope (2.0 x 1.2mm magnification).There was a 
double set up for average value of the state of health of the seed lot. The percentage infection of the seed lot was 
determined with the formula: x  =y, where = total infected seeds of 400 and y= total percentage infection 
of the test seed. The value “y” was frequently referred to in subsequent evaluation of the plant extracts´ 
antifungal capacity and effectiveness, and represents the health status of the test seed lot. 
 
Source and Preparation of Plant Materials: 
 
 The species of Zanthoxylum was supplied by the herbarium of N.Dr. Obiukwu Moses Nwaigwe who 
subsequently facilitated the sourcing of the species of Acanthus, Bryophyllum, Caladium, Commelina and 
Sanseviera plants from a forest in Umuwari village of Isiala Mbano LGA, Imo State. The actual botanical 
identity of the materials was confirmed by a taxonomist in the botany unit of the Imo State University. Samples 
of the specimen were appropriately deposited in that university`s herbarium. Equel weight (fresh) of 100g each 
of the test materials as indicated on table 2 were washed through tap water and rinsed with two changes of 
sterile water and air dried for two hours under normal laboratory temperature and pressure on a disinfected slab. 
 The specimens were separately macerated with a sharp, sterile penknife and crushed using sterile laboratory 
mortar and pestle. With a sterile cheese cloth each paste was collected and then strained for the aqueous 
solution. The liquid extracts were decanted into plain sterile treated bottles; firmly corked, wrapped with foil 
papers and stored in a refrigerator (2oC) after proper coding at 100% concentration until needed. 
 
Table 1: Health Status of Test Seed Lot. 

Infected seedsa Uninfected seedsa Percentage infectionb 
15 10 60 
16 09 64 
17 08 68 
13 12 52 
03 22 12 
08 17 32 
12 13 48 
04 21 16 
07 18 28 
16 09 64 
12 13 48 
11 14 44 
05 20 20 
03 22 12 
12 13 48 
07 18 28 

161 239 40.25(Y) 
a = average of double test run. 
b = percentage infection per dish of 25 seeds. 
Y = total percentage infection of seed lot. 
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Bioassay on Botanical Extracts In Vivo: 
 
 From the certified pure paddy rice 400 surface sterilized seeds were introduced into a 150ml beaker (Pyrex) 
and 5ml(100% concentration) or 2.5ml (50% concentration, extract with 2.5ml sterile water dilution) of the 
aqueous product pipetted into the paddy rice container and the contents vigorous shake for one minute and 
allowed from further agitation for one hour. The extract treated paddy rice were separated from the mixture by 
filtration as implied during the paddy rice health evaluation and spread out on a sterile carbon sheets to air-dry 
on a ceramic slab of the laboratory for 30 minutes before plating out on 3 layer sterile filter paper at 25 seeds per 
Petri-dish (9mm diameter). There were 4 replicates of 100 seeds per treatment. These were completely 
randomized and incubated on a swabbed laboratory slab for ten days. Seeds were examined on one to one basis 
under a stereo binocular microscope and data indicated for percentage infected and uninfected seeds. Percentage 
extract effectiveness was evaluated based on total percentage infection “y” of seed lot as earlier obtained during 
the seed health test evaluation using the mathematical expression: x , where y = percentage seed lot health 
status and z = percentage infection of test seed. 
 
Bioassay on Botanical Extracts In Vitro: 
 
 One milliliter of each of the botanical extracts at 100% concentration was added to poured Potato Dextrose 
Agar (PDA) and the mixture given a gentle shake for uniformity. There were three replicates per treatment. The 
PDA extract amended plates were allowed to solidify and with a sterile Cork Borer, 3mm mycelia discs of 
actively growing Fusarium moniliforme pathogen were inoculated on these plates and incubated for three days 
on the laboratory slabs Radial growth readings were taken per 24 hours. Control plates existed without test 
extracts and the rate of radial mycelia growth of pathogen used to evaluate the antifungal potency of the test 
botanical extracts. 
 
Table 2: Source Of Botanicals. 

Scientific name Common name Family Growth cycle Utilized region 
Acanthus montanus 

(Nees)T.Anders 
False thistle(e), 
Agàmèbù (i). 

Acanthaceae Perennial Aerial 

Bryophyllum pinnatum Sikurz. Never die (e), ininé (i). Crassulaceae Perennial Aerial 
Caladium hortulanum Vent. Caladium (e), Ede-

nmuó (i). 
Araceae Annual/Perennial Aerial 

Commelina beghalensis (L). Tropical spiderwort(e), 
Òbògù(i) 

Commelinaceae Annual Aerial 

Sanseviera trifasciata Prain Sword of st. George(e), 
Èbubeagù(i) 

Ruscaceae Perennial Aerial 

Zanthoxylum zanthoxyloides 
(Lam) Waterman. (=Fagara 

xanthoxyloides) 

Fagara(e), 
Agà(i) 

Rutaceae Perennial Subterranea 

e =English, i = Igbo 
 
Table 3: Disease Inhibition Of Extracts On Paddy Rice Seeds At 100% Concentration. 

Botanicals. Infected seeds. Uninfected seeds Percentage infection. Percentage botanical 
effectiveness a 

Acanthus montanus (Am). 49 351 12.25 69.57 
Bryophyllum pinnatum (Bp). 45 356 11.25 72.05 
Caladium hortulanum (Ch). 122 378 30.50 24.22 

Commelina beghalensis (Cb). 174 226 43.50 -8.08 
Sanseviera trifasciata (St). 41 359 10.25 74.53 

Zanthoxylum zanthoxyloides 
(Zz). 

21 379 5.25 86.96 

Standard control (Sc). 161 239 40.25  
 a =value obtained based on the total percentage infection of test seed lot (40.25%). 
 
Table 4: Disease Inhibition Of Botanical On Paddy Rice At 50% Concentration. 

Botanicals. Infected seeds. Uninfected seeds Percentage infection 
(%). 

Percentage botanical 
effectiveness (%)a 

Acanthus montanus (Am). 228 17 57.00 -41.62 
Bryophyllum pinnatum (Bp). 55 345 13.75 65.84 
Caladium hortulanum (Ch). 263 13 65.75 -63.35 

Commelina beghalensis (Cb). 178 222 44.50 -10.56 
Sanseviera trifasciata (St). 77 2 19.25 52.17 

Zanthoxylum zanthoxyloides 
(Zz). 

39 361 9.75 75.78 

Standard control (Sc). 161 239 40.25  
a = value obtained based on the total percentage infection of test seed lot (40.25%). 
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Table 5: Effect of Botanical Extract on Colony Growth of F. moniliforme/24hrs.   
 

Treatment 
 

24hrsa 
 

48hrsa 
 

72hrsa 
Average percentage 

inhibition(%)b 

 mm % mm % mm %  
Am 11.83(43.18) 16.30(44.60) 26.50(33.75) 40.51 
Bp 17.50(15.95) 26.66(9.38) 35.83(10.43) 11.92 
Ch 12.80(38.52) 17.63(40.08) 25.17(37.08) 38.56 
Cb 13.50(35.16) 21.63(26.48) 25.50(36.25) 32.63 
St 10.50(49.57) 13.63(53.67) 20.83(47.93) 50.39 
Zz 8.50(59.17) 13.30(54.79) 17.83(55.43) 56.46 
C 20.82 29.42 40.00  

a = Average of 3 replicates per treatment. 
b = Average percentage inhibition per 3days. 
 
Results: 
 
 A maximum fungicidal activity of up to 86.96% disease inhibition was recorded with Z. zanthoxyloides 
treatment as against a minimum 24.22% from the Caladium hortulanum treatment subject to 100% extract 
concentration (table 3.and fig.1a &1b). At the same 100% extract concentration the antimicrobial activities of 
74.53%, 72.05%, and 69.57% were associated with S.trifasciata, B. pinnatum and A. montanus in that order as 
against the inverse result of -8.08% associated with the Commelina beghalensis treatments (table 3). 
 However the highest of such inverse behavior was associated with the botanical extract of Ch with over 
60% pathogen growth support at 50% extract concentration. (fig. 2a &2b). 
 

 
 
Fig. 1a: Disease Inhibition of Extracts (100% concentration) on Paddy Rice. 
1Am: Acanthus montanus 
Bp: Bryophyllum pinnatum 
Ch: Caladium hortulanum 
Cb: Commelina beghalensis 
St: Sanseviera trifasciata 
Zz: Zanthoxylum zanthoxyloides 
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Fig. 1b: Disease Inhibition of Extracts (100% concentration) on Paddy Rice. 
1Am: Acanthus montanus 
Bp: Bryophyllum pinnatum 
Ch: Caladium hortulanum 
Cb: Commelina beghalensis 
St: Sanseviera trifasciata 
Zz: Zanthoxylum zanthoxyloides 
 
 A comparation among the six evaluated botanical specimen, at levels of extract concentration shows a total 
of three extracts from Bp. St. and Zz. to have impacted positively on the disease reduction at both levels of 
concentration (fig 2a and 2b). The three extracts of Am. Ch.and Cb, at fifty percent concentration inversely tend 
to support the growth and survival of the test pathogen.the inverse activity at one hundred percent was exhibited 
by the botanical extract of Cb. Hence the botanical extract of Cb. was the only specimen that did not show any 
trace of antimicrobial activity on the test organism.Further examination based on 50% extract concentration, 
showed Z. zanthoxyloides to still exhibit a high antimicrobial property with 75.78% botanical effectiveness on 
the paddy rice seeds (table 4.and fig.2a &2b).The pattern of antimicrobial properties was closely followed by the 
extract effectiveness of B. pinnatum with 65.85%, and S.trifasciata with 52.17%. In the contrary C.hortulanum, 
A.montanus and C.benghalensis did not show any antimicrobial properties as negative values of 63.35%, 
41.62% and 10.56% in that order were obtained under the 50% extract concentration (table 4.). 
 In the in vitro evaluation, 56.46% and 50.39% inhibition on F.moniliforme were recorded against Z. 
zanthoxyloides and S. trifasciata extracts respectively. The least average percentage inhibition against F. 
moniliforme was 11.92 provided by the B. pinnatum botanical extract. The order of antimicrobial potency, in 
vivo, however could be represented as Zz>St>Am>Ch>Cb>Bp. 
 
Discussion: 
 
 The total percentage infection of the paddy lot used was 40.25%. This initial 40.25% depicts the health 
status of the test paddy rice lot and it was represented by the letter “y”. (table 1.) In other words the paddy used 
in the study had a healthiness status of 59.75%. The test plants, according to table 2 belong to different plant 
families of Araceae, Acanthaceae, Commelinaceae, Crassulaceae, Ruscaceae and Rutaceae. Apart from the 
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Zanthoxylum zanthoxyloides, whose subterranean region was used, the aerial portions of the other plant species 
were utilized in the studies. 
 At one hundred percent Botanical extract concentration (BEc), there existed an inverse antimicrobial 
activity in the Commelina beghalensis (Cb) which encouraged the growth of the test pathogens by - 8.08% 
Using the extracts at their fifty percent concentration also observed that A. montanus and C. hortulanum plant 
extracts supported the thriving of the paddy kernel associated pathogen (table 4). These were indicated by the 
negative values obtained on percentage botanical effectiveness (table 4). 
 

 
 
Fig. 2a: Comparism of Botanical Extract effectiveness at two levels of concentration 
1Am: Acanthus montanus 
Bp: Bryophyllum pinnatum  
Ch: Caladium hortulanum  
Cb: Commelina beghalensis  
St: Sanseviera trifasciata  
Zz: Zanthoxylum zanthoxyloides  
50%Ec: Fifty percent Extract concentration. 
100%Ec: One hundred percent concentration 
 
 The trio of B.pinnatum ,S.trifasciata and Z.zanthoxyloides continued with their antimicrobial potency at 
100% and 50% extract concentrations unlike with the duo of A.montanus and C. hortulanum whose percentage 
extract effectiveness at 50% were not only reduced but inversely aided the growth of pathogens at the rate of 
41.62% and 63.38% respectively. 
 In the in vitro bioassay again the botanicals of Z.zanthoxyloides showed the highest level of effectiveness 
with an average of 56.46% inhibition(table 5).This was closely followed by the S. trifasciata with 50.39%.The 
least effective however was the botanicals of B.pinnatum with only 11.93% control as indicated on table 5. This 
was contrary to its second position (50% concentration) and third place (100% concentration) in the in vivo 
screening (tables 3and 4). This tends to suggest it could be better used in paddy dressing than otherwise 
Interestingly , the medicinal potency of the botanicals of B. pinnatum had been reported by Akinpelu(2000) and 
Ojewole(2005). 
 The botanicals from C.benghalensis did not show any antimicrobial activities at the three different levels of 
antifungal evaluation. Incidentally the same plant has been reported a problem weed in the United States of 
America (Ferrell et al, 2010). 
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Fig. 2b: Comparism of Botanical Extract effectiveness at two levels of concentration. 
1Am: Acanthus montanus 
Bp: Bryophyllum pinnatum  
Ch: Caladium hortulanum  
Cb: Commelina beghalensis  
St: Sanseviera trifasciata  
Zz: Zanthoxylum zanthoxyloides  
50%Ec: Fifty percent Extract concentration 
100%Ec: One hundred percent concentration 
 
 The test also shows some sort of variation in the level of inhibition within the three days of 
incubation.There was steady retrogression in the inhibitory levels of the Z. zanthoxyloides extracts within the 
three levels of extract evaluation (tables 3 and 4).An investigator, Adesina (2005), identified the chemical and 
biochemical components of secondary metabolites of Z. zanthoxyloides as alkaloids, aliphatic amids, sterols, 
phenylpropanoids-lingnans and Coumarins. These secondary metabolites of the Z.zanthoxyloides have also been 
associated with the various levels of biological activities in its botanicals (Okogun, 2007 and Kayode et al, 
2008). The antimicrobial potency of Z. zanthoxyloides, nevertheless, had been established now (Adebiyi et al, 
2009). The vertinary potency of the same material Z.zanthoxyloides has recently been reported by Barnabas et al 
(2010) who, however, screened for anthelminthics activities. The chemical and biochemical active principles as 
evaluated by Adesina (2005) could be responsible for its antifungal activities in this work. Though the use of 
synthetic fungicides might not be completely evaded in the fight against plant diseases, the continous search for 
effective, efficient and ecologically adaptable botanicals could positively change their role in the conventional 
technologies towards the struggle. 
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