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ABSTRACT 
 
Field experiments were conducted from July to October, 2008 and 2009 seasons at 
Abraka agro-ecological area for the control of leafspot disease of sweet potato 
under natural conditions using extracts of three botanicals. The sweet potato 
varieties evaluated included TIS 86/0356, TIS 2352.OP.1.13, TIS 8441, CIP.K.134, 
Ex-Igbariam, CIP.400004, TIS 87/0087, TIS 8164 and CIP Tanzania obtained from 
National Root Crop Research Institute, Umudike Umuahia, Abia State and a local 
variety named Sapele local from Ogorode Sapele. The sweet potato leaves were 
inoculated with spore suspensions of leafspot fungi namely; Cochlobolus lunatus, 
Fusarium lateritium and Fusarium solani at 85x105spores/ml 28 days after 
planting. The inoculated leaves were sprayed at weekly intervals using extracts of 
Mexican sunflower (Tithonia diversifolia), Node weed (Synederlla nodiflora) and 
Bitter leaf (Vernonia amygdalina) and a synthetic fungicide (Dithane M45) in three 
regimes (once, twice, three times). The experimental design was a factorial 
experiment arranged in a randomized complete block design (RCBD). Results 
showed that 5% concentration of T. diversifolia, S. nodiflora and V. amygdalina 
gave significant (P<0.05) reduction in disease severity compared to the control 
and dithane M45 fungicide.  The extracts were more effective than dithane M45 

fungicide in the control of the leafspot fungi across the varieties tested. The studies 
indicated that: (i) 2 sprays at 7-days’ intervals of 5% concentration of the three 
Asteraceae especially T. diversifolia were effective in the management of leafspot 
disease of sweet potato. (ii) the extracts conferred greater protection on the leaves 
of TIS 86/0356, TIS 8441 and CIP.K.134 varieties than the others and (iii) they 
could be successfully cultivated in Abraka agro-ecological region. 
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INTRODUCTION 
 
Sweet potato (Ipomoea batatas (L.) Lam) is a 
dicotyledonous plant belonging to the family 
Convolvulaceae, and rated 4th position among root crops in 
Nigeria (Onwueme, 1978; Ilondu, 2013). Sweet potato is 
grown extensively in Nigeria by subsistence farmers since 
the 17th century (Onwueme, 1978). It was a neglected crop 
grown on the fringes of other crops and only cultivated in 
times of famine (Okwuowulu and Asiegbu, 2000).  

Nevertheless, there was a resurgence in the cultivation of 
this crop for the following reasons; its adaptability to a 
wide range of environmental conditions (Hahn and Hozyo, 
1984); relatively short growth cycle of four months 
(Emehute and Usua, 1989; Asumugha, 1999); low input 
requirements and high yield potentials (Simwambana et al., 
1999); and the use of non-edible portions (vines) as 
planting materials (Chukwu, 1999; Nwokocha and Ene,
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1999).  

Sweet potato is an important food and cash crop. As a 
food crop, it outranks most other carbohydrate foods as 
source of vitamins A, B and C, minerals and energy. The  
orange – fleshed sweet potatoes are rich in pro-vitamin A 
and can sustainably contribute to vitamin A nutrition in  
human (Carey et al., 1999). Sweet potato tubers are 
fermented to produce alcohol and its starch is utilized for 
the manufacture of adhesives, textiles as well as 
confectionery and baking industries. Sweet potato leaves 
serve various purposes such as source of protein (Kochhar, 
1986; Madibella et al., 1999), vegetables (Bailey, 1992) and 
for wound healing. They are good source of roughage and 
protein for ruminants (Madibella et al., 1999). In Nigeria, 
Njoku et al. (2001) have reported that the leaves of sweet 
potato contain 34.5% crude protein.  

Sweet potato amongst other root crops plays an 
important dietary role in many parts of Africa. The demand 
for the crop increased in urban areas as a substitute for 
bread which became unaffordable to most households in 
Zambia (Chiona, 1999). Various forms of processed sweet 
potato are used to substitute wheat in yeast bread and 
existing snack items in Uganda. It is also popularly used for 
livestock feeds (Job et al., 1979; 1999; Madibela et al., 
1999); agro-industrial and pharmaceutical raw materials 
(Kochhar, 1986; Ukpabi, 1989; Chukwu, 1999).  

Nigeria produces about 0.2% of the world’s sweet potato; 
with an estimated production of about 2-6 million tonnes 
per year hence is one of the ten most important sweet 
potato producing countries in Africa (Amienyo and Ataga, 
2008).  

In the world, conventional potato production is not 
possible without fungicides. Synthetic fungicides give 
immediate remedy and farmers use them indiscriminately 
in the field to safeguard their crops. However, these 
increase production cost and those commonly used are 
considered as environmental and human health hazards 
(Lobato et al., 2010). These effects lead scientist to look for 
less persistent and biodegradable alternatives to manage 
these diseases (Sahayaraj et al., 2009). In order to reach 
environmentally safe and economically payable alternative 
methods, scientists consider plant products as an 
alternative to synthetic fungicides. 

One of the major constraints to increasing sweet potato 
production is the high incidence of disease. Sweet potato is 
subjected to a number of diseases including fungal diseases 
which affect both the roots and leaves in the field. Extensive 
damage on leaves of sweet potato and aetiological agents of 
leafspot disease of the plants in selected farms in Delta 
State have been reported (Ilondu, 2013). 

Information is lacking on the use of extract of plant origin 
in the management of leafspot disease of sweet potatoes. 
Considering the role of leaves in photosynthesis with its 
direct effect on tuber yield, this field experiment was 
carried out to evaluate the efficacy of leaf extracts of some 
Asteraceae in the management of leafspot disease of sweet  

 
 
 
potato varieties in Abraka agro-ecological region. 
 
 

MATERIALS AND METHODS 
 

Source of sweet potato varieties 
 

Ten varieties (9 exotic and 1 local) were screened in this 
study. These were: TIS 86/0356, TIS 2532.OP.1.13, TIS 
8441, CIP.K.134, EX – Igbariam, CIP.400004, TIS 87/0087, 
TIS 8164, CIP Tanzania and Sapele local. The varieties were 
obtained from National Root Crops Research Institute 
(NRCRI), Umudike, AbiaState, except Sapele local which 
was obtained from Ogorode Sapele, Delta State. The vines 
were cultivated in the Department of Agricultural 
Education Teaching and Research Farm, Delta State 
University, Abraka, for the study. Abraka (Ethiope East 
Local Government Area) lies within latitude 05° 47˝N and 
longitude 06° 06˝E of the Equator with an annual rainfall of 
3,097.8 mm, annual  relative humidity of 83% and annual 
mean temperature of 30.6°C (Efe, 2007). 
 
 

Source of fungicide 
 

A standard fungicide, Dithane M45 (Mancozeb = Zinc 
manganese ethylene bis dithiocarbamate) was procured 
from Delta State Agricultural Procurement Agency (DAPA) 
Ibusa, near Asaba. 
 
 

Collection, preparation and extraction  
 

Synedrella nodiflora Gaertn, Tithonia diversifolia (Hemsl.) A. 
Gray and Vernonia amygdalina Del. used in this study were 
collected from the premises of Site III, Delta State 
University, Abraka. The plants were properly identified 
using Akinsulire (2006). 

The leaves of each plant samples were separately plucked 
and washed in flowing tap water, shade dried on the bench 
in a ventilated area of the herbarium at room temperature 
of 30±2°C for two weeks (Ilondu, 2011). The dried leaves 
were then separately grounded into fine powder using an 
electric blender (Model: Philips Comfort HR 1727) before 
extraction. The extraction was done in the Department of 
Chemistry laboratory, Delta State University, Abraka. One 
hundred gramme of each of the pulverised samples was put 
into the soxhlet extractor, and 350 ml of absolute ethanol 
(HPLC grade) was added and extracted for 8 h for each 
batch of sample. The extracts were evaporated on a rotary 
evaporator at 40°C to remove excess alcohol (Amadioha 
and Obi, 1998; Oyewale and Audu, 2007) and separately 
sterilized by passing it through 0.2 µm membrane filter. 
 
 

Source of fungi 
 

The fungi used in this study were previously isolated and
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identified from leafspot disease of sweet potato (Ilondu, 
2013). The fungi included Cochliobolus lunatus R.R Nelson 
& F.A. Haasis.  Anamorph: Curvularia lunata (Wakker) 
Boedgin (1M1394871); Fusarium lateritium Nees. 
Teleomorph:  Gibberella baccata (Wallr.) Sacc. 
(1M1394869) and Fusarium solani (Mart.) Sacc. (1M1 
394872). The cultures of these fungi were maintained on 
potato Dextrose Agar (PDA) slant at 4°C in the laboratory 
until needed. The isolates were revived twice on PDA 
before use. 
 
 

Land preparation, experimental design and planting 
 

Land clearing and preparation were done using plough and 
followed manually by using cutlasses and hoes. The field 
experiment was conducted on a plot of land measuring 21 × 
16 m which was moulded into ridges 4 m long and 1 m 
apart. The experiment was carried out in July to October, 
2008 and repeated same months in 2009. 

Three-node vine cuttings from the nursery were planted 
at the crest of the ridges, two nodes inside and one node out 
at an angle of 45. Each ridge had 10 stands of the vine at 40 
cm spacing (Nwokocha et al., 1999; Okwuowulu and 
Asiegbu, 2000) and replicated three times. The 
experimental design was a factorial experiment arranged in 
a randomized complete block design. The factors were:  
 

1. Leafspot fungi (C. lunatus,F. lateritium and F. solani). 
2. Spraying regime (Once, twice and thrice). 
3. Five treatment: T1 = control (inoculated and sprayed with 
sterile distilled water), T2 = inoculated + Dithane M45 
solution, T3 = inoculated + Synedrella nodiflora extract, T4 = 
inoculated + Tithonia diversifolia extract and T5 = 
inoculated + Vernonia amygdalina extract. 
4. Ten varieties of sweet potato as listed earlier. 
 
 

Treatment application 
 

At 28 days after planting (DAP), spore suspension from 
pure cultures of the test fungi were artificially inoculated 
on the sweet potato leaves, using a hand sprayer. In 
assessing the antifungal protection potentials of the 
extracts, the leaves were sprayed at weekly intervals with 
water suspension (1 L per ridge) of the extracts/dithane 
M45 in three regimes: once at Day 7 after inoculation, twice 
at  Day 7 and Day 14 after inoculation and thrice at days 7, 
14 and 21 after inoculation (Anaso et al., 1990). There were 
five treatments (T1-T5) and replicated three times. Field 
was kept free from weeds by regular hand-weeding. 
The plants were observed daily for leafspot development 
and data collected included:  
 

(1) Disease incidence estimated by counting the number of 
lesions on the leaves up to 21 days after the treatment. 
 
(2) Percentage efficiency (degree of protection) estimated 

 
 
 
from the formula adopted from Oke (1990) as: 
 
 

 

 

E = 100  n x 100 

   N      1         

Where:  
 

 

Where: E = Percentage efficiency of extracts/fungicide, n= 
Number of lesions on treated leaves, N = Number of lesions 
on the control. 
 
 
Method of data analysis 
 
All the data collected from all the experiments were 
subjected to analysis of variance (ANOVA) using SAS (2000) 
and means were separated with the Duncan’s Multiple 
Range Test (DMRT). 
 
 

RESULTS 
 

All the extracts gave varied degree of protection to the 
sweet potato varieties tested (Table 1). Among all the 
varieties inoculated with C. lunatus, protection was greatest 
in TIS 86/0356 (84.15%), CIP.K134 (83.62%) and least in 
Sapele local (78.05%) with regards to F. lateritium, the 
protection was greatest in Ex-Igbariam (84.26%) and TIS 
87/0087 (83.39%) and least in TIS 2532.OP.1.13 (69.71%). 
Similarly, protection was greatest in Sapele local (74.41%) 
and least in TIS 8164 (60.47%) with respect to F. solani. 

There was no significant difference (P>0.05) on the 
percentage protection by S. nodiflora and T. diversifolia 
extracts across the three fungi among all the sweet potato 
varieties (Table 2). V. amygdalina gave least protection to 
TIS 2530.OP.1.13 (38.17%) and greatest to Sapele local 
(52.37%) and Ex-Igbariam (51.59%) while Dithane M45 
gave highest protection to CIP Tanzania (65.49%) and least 
to TIS 2532.OP.1.13 (46.75%). 

As shown in Table 3, there was no significant difference 
among the extracts and Dithane M45 in the control of 
leafspots incited by F.solani. For F. lateritium, there was no 
significant difference (P>0.05) among the efficacy of S. 
nodiflora, T. diversifolia and Dithane M45 but their effects 
differed significantly from that of V. amygdalina. With 
regards to the control of C. lunatus, there was no significant 
difference between the effects of S. nodiflora and T. 
diversifolia on one hand and V. amygdalina and Dithane M45 
on the other. However, there is significant difference 
(P<0.05) between the effects of the former and the later. 
The result presented in Table 4 showed that there was no 
significant difference between the protection against 
infections due to C. lunatus and F. lateritium in the first, second 
and third regimes but both differed significantly with that of F. 
solani in the three regimes.  There was no significant 
difference for varieties in each of the spraying regimes except 
in TIS 2532.0P.1.13 in the first regime and TIS 8164 in the 
third regime (Table 5). 
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Table 1.  Percentage protection across the three plant extract on the incidence of leafspot disease of ten sweet potato varieties by the three fungi. 
 

Variety 

C. lunatus 

 

F. lateritium 

 

F. solani 

 

Control 
(H2O) 

No. of 
leafspot 

Percentage 
protection 

Control 
(H2O) 

No. of 
leafspot 

Percentage 
protection 

Control 
(H2O) 

No. of 
leafspot 

Percentage 
protection 

TIS 86/0356 57.00g 34.54e 84.15a  34.50h 23.79g 78.37b  21.00f 16.88h 65.78ab 

TIS 2532.OP.1.13 96.50c 60.56b 79.05ab  62.00f 43.88de 69.71c  45.50c 36.46cd 68.29ab 

TIS 8441 63.00f 39.56e 81.14ab  49.50g 33.29f 80.29ab  27.00e 22.44g 63.96b 

CIP.K  134 61.50fg 37.69e 83.62a  36.00h 25.52g 77.07b  27.00e 21.44g 67.78ab 

Ex-Igbariam 109.50b 69.27a 80.34ab  101.00b 65.31b 84.26a  57.00b 45.58b 68.72ab 

CIP.400004 89.50d 54.83c 82.05ab  68.00e 44.54de 81.23ab  33.50d 27.79f 64.16b 

TIS 87/0087 109.00b 67.54a 81.39ab  90.50c 58.88c 83.39a  50.50c 40.46c 68.25ab 

TIS 8164 94.00cd 57.81b 81.80ab  75.50d 49.25d 82.66ab  39.00d 34.25d 60.47b 

CIP Tanzania 74.50e 46.29d 81.55ab  62.50f 40.77e 81.63ab  42.50c 31.29e 69.99ab 

Sapele local 115.00a 74.96a 78.05b  108.50a 73.83a 81.04ab  78.50a 58.60a 74.41a 
 

Values with the same superscript(s) in the same column are not significantly different at P>0.05 by DMRT 

 
 

Table 2.  Percentage protection by various plant extracts against leafspot disease infections across the three fungi on ten sweet potatovarieties in the field. 
 

 

Variety 

Control 

(H2O) 
 

Dithane M45 

 

S. nodiflora 

 

T. diversifolia 

 

V. amygdalina 

No. of 
leafspot 

Percentage 
protection 

No. of 
leafspot 

Percentage 
protection 

No. of 
leafspot 

Percentage 
protection 

No. of 
leafspot 

Percentage 
protection 

TIS 86/0356 37.50g  13.33d 55.58ab  10.61e 61.70a  10.39e 64.47a  16.22d 48.03a 

TIS 2532.OP.1.13 68.00d  27.06b 46.76b  22.50b 54.25a  22.39c 53.65a  31.78b 38.17ab 

TIS 8441 46.50f  19.33d 48.34ab  14.61d 59.45a  13.61d 62.72a  20.56d 47.01a 

CIP.K  134 41.50f  16.28d 53.06ab  13.28d 59.44a  11.83e 65.14a  18.33d 48.60a 

Ex-Igbariam 89.17b  32.28b 55.44ab  28.06b 60.72a  27.29b 63.06a  36.17b 51.59a 

CIP.400004 63.67e  23.11c 51.04ab  17.67c 60.40a  17.33d 62.32a  26.33d 46.02ab 

TIS 87/0087 83.33c  29.44b 56.22ab  25.17b 60.18a  24.11c 63.48a  32.94b 50.92a 

TIS 8164 69.50d  24.39c 54.31ab  19.06c 63.33a  27.11b 45.00a  28.28c 49.00a 

CIP Tanzania 59.83e  21.06c 65.49a  16.28c 60.31a  15.00d 63.75a  23.94c 45.95ab 

Sapele local 100.67a  40.72a 53.87ab  32.17a 63.61a  35.18a 60.09a  42.33a 52.37a 
 

Values with the same superscript(s) in the same column are not significantly different at P>0.05 by DMRT. 

 
 
As indicated in Table 6, there was no significant 
difference between the protection offered by S. 

nodiflora and T. diversifolia in the first and second 
regimes but they differed significantly with that of V. 

amygdalina and Dithane M45 in both regimes.  
However, there was no significant difference in
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Table 3. The efficacy of various plant extracts across all varieties in the protection of sweet potato leaves against infection by the three 
leafspot fungi. 
 

 

Plant Extracts 

C. lunatus 

 

F. lateritium 

 

F.solani 

No. of 
leafspot 

Percentage 
efficacy 

No. of 
leafspot 

Percentage 
efficacy 

No. of 
leafspot 

Percentage 
efficacy 

Control (H2O) 86.95a 0.00c  68.80a 0.00c  42.15a 0.00b 

Dithane M45(check) 28.20b 53.64b  21.57c 66.17a  24.33b 42.36a 

Synedrella nodiflora 12.68c 80.13a  21.62c 65.06a  25.52b 35.83a 

Tithonia diversifolia 15.68c 76.69a  21.92c 64.05a  23.67b 40.36a 

Vernonia amygdalina 30.08b 52.26b  26.95b 55.76b  26.03b 35.27a 
 

Values with the same superscript(s) in the same column are not significantly different at P>0.05 by DMRT. 

 
 
 

Table 4.  Effects of spraying regimes of extracts at 7-day intervals across the extracts and ten sweet potato varieties on the leafspot 
infections by the three fungi 
 

 
Spraying regime 

 

 

Once 

 

Twice 

 

Thrice 

Leafspot fungi 
Control 
(H2O) 

No. of 
leafspot 

Percentage 
protection 

No. of 
leafspot 

Percentage 
protection 

No. of 
leafspot 

Percentage 
protection 

C. lunatus 86.95a  56.05a 78.76a  54.38a 81.11a  52.49a 84.18a 

F. lateritium 68.80b  47.19b 78.00a  45.68b 80.06a  44.85b 81.84a 

F. solani 42.15c  35.04c 63.11b  32.94c 68.64b  32.58c 69.79b 
 

Values with the same superscript(s) in the same column are not significantly different at P>0.05 by DMRT. 

 
 
 

 
Table 5.  Effect of spraying regimes at 7-day intervals across the extracts and the three fungi on ten sweet potato varieties against 
leafspot infections in the field. 
 

 

Variety 

Spraying regime 

 

Control 

(H2O) 

 

Once  Twice  Thrice 

No. of 
leafspots 

Percentage 

protection 
 

No. of 
leafspots 

Percentage 

protection 
 

No. of 
leafspots 

Percentage 

protection 

TIS 86/0356 37.50h  15.71h 47.68a  12.17e 59.19a  10.04d 65.47a 

TIS 2532.OP.1.13 68.00e  28.71d 43.16b  25.38c 48.79b  23.71b 52.67a 

TIS 8441 46.50g  20.13e 46.23a  16.50d 55.59a  14.46d 61.31a 

CIP.K134 41.50h  18.00e 47.93a  14.71e 57.39a  12.08d 64.76a 

Ex-Igbariam 89.17b  35.33b 51.76a  29.00b 60.17a  28.50ab 61.17a 

CIP.400004 63.67e  23.96d 48.98a  21.00c 54.63a  18.38c 61.22a 

TIS 87/0087 83.33c  31.33c 52.79a  27.92b 57.68a  24.50b 62.62a 

TIS 8164 69.50d  25.29d 53.11a  23.08c 56.69a  25.75b 48.94b 

CIP Tanzania 59.83f  22.00d 53.72a  19.50d 57.70a  15.71c 65.14a 

Sapele Local 100.67a  41.75a 53.43a  37.71a 57.28a  33.33a 61.74a 
 

Values with the same superscript(s) in the same column are not significantly different at P>0.05 by DMRT. 
 

 
 
the protection offered by the three extracts in the third regime. 
For S. nodiflora and T. diversifolia, the second regime offered 
greatest protection while with Dithane M45 and V. amygdalina 
the greatest protection was obtained in the third regime. 

DISCUSSION 
 
Spraying leaves of sweet potato varieties with T. 
diversifolia, S. nodiflora and V. amygdalina extracts resulted 
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Table 6.  Effects of spraying regimes at 7-day intervals on the leafspot infections across the ten sweet potato varieties and the three 
fungi by various plant extracts. 
 

 Spraying regime 

 Once  Twice  Thrice 

Plant Extracts 
No. of 

leafspots 

Percentage 

protection 
 

No. of 
leafspots 

Percentage 

protection 
 

No.of 
leafspots 

Percentage 

protection 

Control (H20) 65.97a 0.00d  65.97a 0.00d  65.97a 0.00d 

Dithane M45 (Check) 31.85b 39.55c  24.52bc 54.75b  17.73b 67.87a 

Syndrella nodiflora 22.40c 55.60a  17.88c 65.24a  19.53b 60.18b 

Tithonia diversifolia 21.85c 57.80a  18.70c 64.94a  20.72b 58.36b 

Vernonia amygdalina 28.78bc 46.57b  29.68b 41.11c  24.60b 55.61b 

 

Values with the same superscript(s) in the same column are not significantly different at P>0.05 by DMRT. 

 
 
in a significant reduction of the severity of leafspot disease 
compared to the control, on all three leafspot fungi across 
the varieties tested.  T. diversifolia and S. nodiflora were 
more effective than V. amygdalina in controlling C. lunatus 
and F. lateritium in the field. Irrespective of the regime, all 
the extracts had equal effectiveness in protecting the potato 
varieties against C. lunatus and F. lateritium than F. solani.  

Dithane M45 (synthetic check) was very effective in 
controlling the mycelial growth of C. lunatus in-vitro than 
in-vivo (Ilondu, 2012). Its effectiveness may be due to close 
contact between the fungus and the fungicide in the PDA 
plates. Similarly, the three extacts tested in the field showed 
complete inhibition of fungal activity in-vitro than in-vivo. 
Their effectiveness in-vitro may also have been due to close 
contact with the fungi in the PDA plates. 

However, the effectiveness of a fungicide in inhibiting 
mycelial growth in-vitro may not necessarily be directly 
correlated with its effectiveness under field conditions. 
Adeoti, (2000) reported that some systemics which are 
fungicidally active in-vitro could be fungicidally ineffective 
in-vivo or vice versa. According to the report, the 
intervening and prevailing conditions can affect their 
effectiveness. Among such conditions is gradual attrition of 
the fungicide deposits by wind and rain water through 
hydrolysis. This may have been the same effect with the 
three extracts studied in the field. Similarly, the low 
percentage protection recorded by the synthetic fungicide 
Dithane M45 may be due to development of resistance by 
the fungi. Amadioha and Obi (1998) and Nwanosike and 
Adeoti (2002) made similar observation with benomyl in 
the control of Colletotrichum lindemuthianum on cowpea 
anthracnose and Alternaria macrospora on cotton leafspot 
disease respectively.  

The extract of V. amygdalina was less effective than that 
of S. nodiflora and T. diversifolia. It has been suggested that 
the growing pathogen metabolizes the V. amygdalina 
extract for its nourishment and thereby was not an effective 
anti-microbial agent for leafspot fungi in the field (Okigbo 
and Emoghene, 2003). The difference in activity of the 
extracts may also be due to extraction procedures as well as 
variation in the leaf composition of the active principles. 

Okungbowa and Edema (2007) made similar observation. 
Okigbo and Emoghene (2003) and Akinsulire (2006) also 
noted that active principles present in plants were 
influenced by many factors which included age of the plant, 
extracting solvent, method of extraction and time of 
harvesting the plant materials. 

S. nodiflora and T. diversifolia extracts were as effective as 
dithane M45 in protecting the potato leaves against 
infections by Fusarium species and were more effective 
than the synthetic fungicide in their protection against C. 
lunatus. Other researchers have reported similar evidences 
with synthetic fungicides in-vivo. For instance, Eze and 
Maduewesi (1990) reported that ashes from the bark of 
kolanut tree, oil palm inflorescence and leaves of neem tree 
as well as lime proved more effective than benlate at 1000 
ppm in reducing rot development of cocoyam corms by 
fungi in storage. Hot water and oil extracts of Azadirachta 
indica and Xylopia aethiopica were more effective than 
benomyl (a synthetic fungicide) in reducing the lesion size 
development in cowpea inoculated with C. lindenuthianum 
(Amadioha and Obi, 1998). Wokocha and Nwaogu (2008) 
reported that seed extracts of Carica papaya and Garcinia 
kola at 30 – 40% concentrations were significantly more 
toxic to Phytophthora palmivora than ridomil (metalaxyl), a 
systemic fungicide recommended for the control of black 
pod disease of cocoa. 
 
 
Conclusion 
 
In this study, the extracts of S. nodiflora, T. diversifolia and 
V. amygdalina have the capacity to control fungal leafspot 
disease of sweet potato caused by C. lunatus, F. lateritium 
and F. solani. However, their potency is both species and 
pathogen dependent. The extracts conferred greater 
protection on the leaves of TIS 86/0356, TIS 8441 and 
CIP.K.134 varieties than the others and hence could be 
successfully cultivated in Abraka agro-ecological region. 
We therefore recommend that: 
 
i. Five percent (5%) concentration of the extract be sprayed  
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two (2) times at 7 day interval for the control of leafspot 
disease of sweet potato.  
ii. Attempting the formulation of the Asteraceous extracts 
especially that of T. diversifolia for field applications.  
iii. Isolation of the components of these Asteraceae and 
studies on their bioactivities singly or in selected blends 
(mixtures) to elucidate the roles and relative importance of 
the constituents of the extracts. This will be of great 
importance to guide effective use of such plants as foliar 
sprays by resource-limited farmers in plant disease control. 
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