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Abstract:

An investigation was conducted in the Research and Training Farm of Michael Okpara University of
Agriculture Umudike, Abia State, Nigeria to investigate the effect of plant organic ashes on the control of
leaf spot disease of Telfaria occidentalis and on its yield performance. The experiment was laid out in a
Randomized Complete Block Design (RCBD), with three replicates and six treatments (plantain peel ash,
oil palm kernel bunch ash, sawdust, firewood ash mancozeb (synthetic pesticide) and a non treated
control. The results showed that all the plant ashes treatments used significantly reduced the leaf spot
disease of Telfaria occidentalis (P<0.05) when compared with the non treated control. Plantain peel ash for
instance showed lowest number of mean disease severity (0.25) and all the parameters measured,
significantly (P<0.05) suppressed leaf spot incidence (20.07%) and also enhanced yield over other
treatments including control (4.544). This investigation suggests the practical use of plant waste ashes
especially plantain peel (ash) in the control of leaf spot disease and enhancement of the performance of
fluted pumpkin (Telfairia occidentalis).
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INTRODUCTION

Telfairia occidentalis commonly known as fluted pumpkin is a leafy vegetable which
belongs to the family Cucurbitaceae. It is a popular vegetable among the South Eastern
Nigeria people (Esiaba, 2000; Akoroda, 2001; Burkul, 2004), where it has the widest
diversity and for its edible leaves and seed (Nwufo and Atu, 1987; Badifu and Ogunsina,
1991). The seeds can be eaten by boiling and for egusi soup (Schippers, 2002; Grubben
and Denton, 2004).

Leaves are spirally arranged, 3-5.5cm long while female flowers are solitary in leaf axils
(Grubben and Denton, 2004). It is an herb climbing by coiled, often branched tendrils to
a height of over 20m. The root system ratify the top surface of the soil and stem is
angular glabrous and fibrous when old. Nutritionally Telfairia occidentalis has been
considered an “oil seed” and is high in oil (30%). Shoots of Telfairia occidentalis contain
high levels of potassium (39%) and iron (35%) while seeds are composed of 27% crude
protein and 53% fat and also possesses medicinal values and contain a high amount of
antioxidants and hepatic-protective and antimicrobial properties. (Odiaka, 2001;
Gruben and Benton, 2004).however, some major fungal diseases of Telfairia occidentalis are
leaf spot caused by Phomasorghina (Nwufo and Atu, 1987) and anthracnose caused by
Colletotrichum sp. can significantly influence performance. (Udo et al., 2008; Wisler and Norris,
2005; McWhorter, 1989; Quénéhervé et al 1995 and 1996). Spot disease is a descriptive term

applied to a number of diseases affecting different parts of plants, which are one of the most
important limiting factors for cultivation of crops in tropical and subtropical areas (Reis and
Boiteux, 2010).

Spot diseases are induced by various pathogenic groups of fungi and bacteria (Burrows, 2013).
Telfairia seeds and leaves have lots of nutritive value (Tables 1 and 2). These make the
leaves potentially useful as food supplements (Oderinde et al., 1990). The moisture
content of the leaves show large variations and is a function of the cultivar plant age,

environmental factors, and management practice (Alegbejo, 2012).
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Table 2.1: Nutritive value of Telfairia seeds and leaves

Content Seed Leaves
Water (ml) 6.0 86.0
Calories 543.0 47.0
Protein(g) 20.5 29
Fat(g) 45.0 1.8
Carbohydrates(g) 23 7.0
Fibre(g) 22 1.7
Calcium(mg) 84.0 0.0
Sodium (Na) 280 0.0

Source: FAO (1988) : Akintayo (1997)

The leaves contain adequate vitamins A and C. Mineral content of the seed is fairly high.
The seeds are high in essential amino acids (except lysine) and are comparable with that
of soybean meal with 95% biological value. The fruit pulp is about 1.0% protein and the
seed oil is made up of oleic acid (37%), stearic and palmitic acid (21% each), linoleic acid
(15%) (Alegbejo, 2012).

Spot is a common descriptive term applied to a number of diseases affecting plants. The
majority of spots are caused by fungi, but some are caused by bacteria. Leaf spot may
result in defoliation in some plants (Nix, 2014). Fungi causing spot diseases on different
plants include; Septoria, Alternaria, Cladosporium, Rhizoctonia, Nigrospora, Cercospora,
Phyllosticta, and Ascochytaspp. (Singh and Allen, 1979; Allen et al., 1996, Howard and
David, 2007; Verma and Gupta, 2008). Also Curvularia and Gleosporium spp. were
reported to cause leaf spot (Olson, 1978; Akram et al., 2014).

Spots come in a wide variety of shapes, sizes, and colors. A leaf spot disease creates
spots on foliage. The spots will vary in size and color depending on the plant, the
organism involved and the stage of the host plant development. Spots are most often

brownish, but may be tan or black. Concentric rings or a dark margin around the spot
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may be present. Over time the spots may combine to enlarge and form blotches. Spots
or blotches that are angular and located around the veins are generally referred to as
anthracnose. (Stanley, 2014).

Initial symptoms on the leaves are small circular reddish-brown spots which enlarge,
becoming surrounded by irregular shaped water-soaked areas. Under humid
conditions the lesions develop rapidly and coalesce (Singh and Allen, 1979; Allen et al.,
1996). Basidiospore produces distinct small necrotic and circular spots which do not
enlarge. Pods and seeds also bear lesions (Verma et al., 2006; Gonzalez et al., 2011).
Cladosporium sp. produces spot on eggplant, pepper and tomato with irregular borders
but when infection is severe these spots coalesced and kill large areas of the foliage. The
upper surface of affected leaves turn olive green with more intense color near the center
of lesions. Leaves eventually curl, wither, and may drop from the plant (Howard and
David, 2007). Spots appear purplish-brown on the upper sides of leaves, on the lower
side, spots are chestnut brown. Infection is generally more pronounced at margins of
leaves (Jauron, 2012).

Nigrospora leaf spot appear in the form of small (2-5mm), circular to irregular red
colored spots on leaflets, covering major area of the leaf on turf grass and cotton.
Occasionally, the spots are seen delineated by midrib. In advanced stages of the disease,
some spots cracked at the center. Eventually leaves dry and the plant defoliates (Nelson,
1992; Verma and Gupta, 2008; Zheng et al., 2012).

Black leaf spot caused by Diplocarpon rosae attack fresh leaves of Telfairia plant. It can
attack any plant with fleshy leaves and stem if the conditions are right. It appears as
tiny black spots on leaves no bigger than a pin head. As the fungus develops, those
black spots are ringed with yellow. Soon entire leave turn yellow and falls (Rhoades,
2014).

Banana leaf spot (black sigatoa caused by Mycosphaerella fijiensis var.difformis have been

reported to vary according to location which reflect an important distinction between
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disease epidemics in temperate and tropical regions (Chuang and Jeger, 1987; Udugama,
2002; Mcmullen and Adhikari, 2009).

All palms are susceptible to at least one of the pathogens that cause leaf spots and blight.
Symptoms reported on palms are usually round to oval in shape and vary in color from
yellow to brown to black (Rothrocket al., 1998).

A spot disease causes yield loss of up to 70% to100% respectively, Alternaria causes
major losses on a wide range of crops (Woundenberg et al., 2013). The losses from the
disease may approach 100 % in warm, wet seasons if control measures are not practiced.
Harvestable fruits number, size and quality are all reduced by this disease (Neely and
Nolte, 1989; Ibrahim, 2008). Indi et al., (1986a and 1986b) reported yield losses to the
tune of 10 to 25% and under severe conditions to cause 50% loss in seed yield of
safflower. Yield losses of 60% have been attributed to natural infection (Eyal, 1972;
Shaner and Finney, 1976; Ibrahim, 2008). Yield losses are often accompanied by
corresponding decrease in grain weight (Narvaez and Caldwell, 1957; Shaner and
Finney, 1976; Ibrahim, 2008). William, (2003) report 30% yield loss on blue berry in
Georgia.

Losses due to Cercospora leaf spot disease on sugar beets can approach 40%, and are
represented by both root tonnage and sugar percentage in roots. Beets with low sugar
level do not store well and losses in storage result from increased storage decay.
Profitable yields are additionally reduced due to greater levels of impurities in roots
and increased sugar loss to molasses during processing (Harveson, 2013). Ascochyta leaf
blight yield losses in commercial pea fields were estimated from 10 to 20% but in some
trials losses were over 50% (Xueet al., 1997; Xue and Warkentin, 2001; Boros and Wawer,
2007). Based on the assessment of nursery-wide annual losses due to Rhizoctonia web
blight, about 0.5% of the plants are killed and 3 to 8% are unsalable during part of the

year and experience reduced growth the following year (Copes, 2005).
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MATERIALS AND METHODS

The study was conducted in Michael Okpara University of Agriculture Umudike,
Eastern farm. Umudike is located on latitude 5° 28° N and longitude 7° 32° E, with an
elevation of 122m above sea level. The area is characterized by uniform mean
temperature ranging from 27°C to 30°C all through the year, with annual rainfall of 2200
mm per annum. The rainfall pattern is bimodal; a long wet season from April to July is
interrupted by a short “August brake”. This is followed by another short rainy season
from September to October or early November, dry season stretches from early
November to March, (NRCRI, 2015). The Telfairia occidentalis seed was procured from
the Agricultural Development program (ADP) Umuahia, Abia State. About 1.0Kg of
each fresh plant materials that will be use as plant ashes were sourced from the local
environment and National Root Crop Resesarch Institute (NRCRI), Umudike.

Soil samples was collected from a depth (0-15cm), sieved through a 2mm mesh sieve
and weighed out into perforated containers and Soil physiochemical properties were
analyzed at the laboratory of National Root Crop Research Institute (NRCRI), Umudike.
The experiment was layout in a Randomized Complete Block Design (RCBD) with six
treatments which are: plantain leaves palm oil bunch, sawdust, kitchen wood ash,
inorganic pesticide and a control, replicated three times.

Preparation of Plant Ashes: Four plant ashes which used in this study are: plantain
leave (Musa spp), palm oil bunch, sawdust, kitchen wood ash, and inorganic pesticide
(mancozeb) and control. About 1.0kg of each fresh plant material was sun-dried before
grinding into powder; about 50g powder of each plant material (ashes) will be used.
(Stoll 1998, 2000, anonymous, 2000, Opara and Obani, 2010).

Disease Assessment and Data Collection

Maduewesi (1977), Onuegbu and Dimkpa, (2010) described the following ratings for
leaf spots of Telfairia occidentalis

1- no symptoms on leaf
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2-one or two spot on leaf

3-morethan 2 or few spot on leaf

4-50% or half of leaf is covered with spots
5-Almoast all the leaf surface covered with spots

6-leaf yellow or dead

. .. No.of leaves affected 100
Disease incidence X —
total no.of leaf sampled 1

Data on growth and yield parameters were collected every two weeks interval after
planting (2WAD) based on: Plant height (cm), number of branches, number leaves and
leaves weight (g). The disease severity assessment in the field was based on the first
four leaves starting from the youngest open foliage of each plant.

All the data collected were subjected to analysis of variance (ANOVA) and the
significant differences between the means were separated by Least Significant
Difference (LSD) at 5% probability level.

RESULTS AND DISCUSSION

Results on table 2 show the effect of treatments on vine length, number of leaves and
number of branches. On vine length there is no significantly different between the
plantain peel (ash) and kitchen wood ash while sawdust and fire wood ash show no
significantly different. There was significantly different between pesticides and palm oil
bunch (ash).

Table 2: Effect of treatments on vine length, number of leaves and number of branches

Treatment Vine length (cm) No of leaf No of Branches
Plantain peel (Ash) 106.767 76.356 2.333
Kitchen wood ash 102.411 68.833 2.111
Pesticides 92.711 60.522 2.000
Palm oil bunch (Ash) 83.289 60.144 1.888
Saw dust 71.311 57.111 1.666
Control 68.678 52.522 1.222

LSD (p <0.05) 19.01 15.92 0.813
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On the number of leaves there was no significantly different between the palm kernel
bunch (ash) and sawdust while there was significantly different among other
treatments.

On the number of branches plantain peel (ash) shows the highest number of mean but it
was not significantly different from kitchen wood ash but was significantly different
from other treatments while there was no significantly different between chemical (ash),
palm oil bunch (ash) and sawdust. Control shows lowest number of mean and
significantly different from other treatments.

Results on table 3 show the effect of treatments on leaf spot severity, disease incidence
and leave weight. On the leaf spot severity plantain peel (ash) recorded the lowest
number of mean number of leafspot and was significantly different from other
treatments while kitchen wood ash, pesticide, palm kernel bunch (ash) and sawdust
shows no significantly different (p>0.005) and the control recorded highest number of
mean number of leafspot and shows significantly different among other treatments.

Table 3: Effect of treatments on spot severity, disease incidence and leaf weight

Treatment LeafSpot %Disease Leaf Wt
severity Incidence (kg)
Plantain peel (Ash) 0.25 20.07 5.266
kitchen wood ash 0.55 53.67 3.633
Pesticide 0.93 53.43 3.600
Palm oil bunch (Ash) 0.78 37.36 2.700
Saw dust 0.66 32.40 2.700
Control 4.54 75.79 2.000
LSD (p <0.05) 0.78 31.44 0.774

On the disease incidence plantain peel (ash) recorded the lowest number of mean and
significantly different from other treatments while kitchen wood ash, pesticide, palm oil

bunch (ash) and sawdust shows no significantly different (p>0.05) and the control
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recorded highest number of mean and was significantly different (p>0.05) among other
treatments.

Plantain peel (ash) recorded the highest number where on the leave weight and was
significantly different among other treatments while there was no significantly different
between pesticide and kitchen wood ash. There was no significantly different among
the palm oil bunch (ash), sawdust and control which recorded the lowest number of
mean.

The results revealed that all treatments significantly reduced leaf spot incidence and
severity. But plantain peel (ash) effectively reduced the incidence of leaf sot disease of
Telfairia occidentlis. This finding agrees with Osai et al., (2013) who reported that plantain
ash reduces the effect of leaf spot disease. The fungicidal properties of this ash may be
traced to its high alkalinity (pH 9.26-9.95).

Eze Maduekwesi (1990) and Obgeni (1995) had earlier linked ash efficiency with
alkalinity. The fungicidal properties of the ash observed during this study also agrees
with that of Osai et al., (2013) who reported on the efficacy of plantain inflorescence ash
in the control of translucent leaf spot disease of T. occidentalis. The presence of phenol
and other elements in ash may also explain its phytotoxicity. Asuquo et al., (2002)
reported that the fungitoxic superiority of Elaeis guineenses ash over other plant extracts
in their study was due to higher phenol, sodium and phosphate levels.

The result shows that plantain peel (ash) significantly increased the number of leaves,
number of branches, vine length and leave weight. Plantain peel (ash) suppress leaf
spot and subsequently increase yield this study agrees with that of Osai et al., (2013)
who reported that plantain inflorescence ash reduces leaf spot disease incidence and
enhanced leaf yield. Telfairia occidentalis is widely consumed in South-Eastern Nigeria
where it is grown for its young vines, leaves and its oil-rich seeds. Its production is
often threatened by insect pests and diseases especially leaf spot which reduces the

quality, market value leaf and pod yields of the crop. Due to their scarcity, high cost
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and environmental hazard, the use of synthetic pesticides for its control is not widely
practiced. The use of ashes from readily available agricultural by-products was
investigated as a potential control measure for this disease. Among all the ashes used
plantain peel (ash) significantly suppressed leaf spot and also enhanced leave weight.

The ashes used in this investigation especially plantain peel (ash) which gave the
highest suppressing effect and also increased yield could possibly be the best
alternative for synthetic pesticides for the control of leaf spot disease of Telfairia
occidentalis. Recommendably, farmers should embrace it, considering their efficacy,
environmental friendliness and local availability which will help to enhance fluted
pumpkin production and at the same time reduced leaf spot disease. Therefore, there is
a need to explore the potential usage of these fungicidal properties of the ash observed

to control the leaf spot disease of Telfairia occidentalis.



220

(1]

(2]

[51

(6]
(7]

(10]

(11]

Journal of Agriculture and Sustainability

References

Adetunji, LA. (1997). Effect of time interval between pod set and harvesting on the maturing and
seed quality of fluted pumpkin. Experimental Agriculture, 33(4):449-457.

Akintayo, E.T. (1997). Chemical Composition and physical properties of fluted pumping seed and
seed oils. Nigeria: Chemistry Development, Ondo State University (report).

Akorada, M.O. (1990). Seed production and breeding potential of the fluted pumpkin Euphytica,
49(1):25-32.

Akoroda MO (1986). Seed desication and recalcitrance in Telfairia occidentalis Seed Sci. Technol. 14:
327-332.

Akoroda, M.O. (1990a). Ethnobotany of Telfairia occidentalis (Cucurbitaceae) among Igbos of Nigeria.
Econ. Bot. 44(1): 29-39.

Akoroda, M.O. (2001). Economic Botany, 44(1):29-39.

Akoroda, M.O. and Adejoro, M.A. (1990). Patterns of vegetable and sexual development of Telfairia
occdentalis. Tropical Agriculture, 67(3):243-247.

Akram, W., Ajum, T., Ahmad, A. and Moeen, R. (2014). First report of Curvularia lunata causing
leaf spots on Sorghum bicolor from Pakistan. Abstract plant diseases. 98(7). P 556

Alegbejo, J.O. (2012). Production, Marketing, Nutritional Value and uses of Fluted pumpkin ( Telfairia
occidentalis Hook. F.) in Africa. Journal of Biological Science and Bioconservation (4). 20-27.

Alexis, A. (2011). Alternaria leaf spot. An Emerging problem for private nurseries. Factsheet. Cornell
cooperative extension of suffol county. http://free.ebooks6.com/alternaria-leafspot-
anemergingproblem-forprivet- nurseriespdf.14-110-2014.

Allen, D.J., Ampofo, ].LK.O. and Wortmann, C.S. (1996). Pest, Diseases, and Nutritional Disorders of
the common Bean in Africa. A Field Guide. International center for Tropical Agriculture. Publication

no. 260. Pp 30-40.

[12] Anonymous (2000). Data sheets on quarantine NB. 5-Xanthomonas.

[13] Asiegbu, J.E. (1983). Effect of method of harvest and interval between harvests on edible leaf yield in

(14]

fluted pumpkin. Sci. Hortic. 21(2): 129-136.
Asiegbu, J.E. (1983). Effects of method of harvest and interval between harvests on edible leaf yield

in fluted pumpkin. Scientia Horticulture, 21:36-129.

[15] Badifu, E.I.O. (1993). Food potentials of some unconventional oilseeds grown in Nigeria: a brief

review. Plant Food for Human Nutrition..



Journal of Agriculture and Sustainability 221

[16] Badifu, G. I. O. and Ogunsina, A. O. (1991). Chemical composition of kernels from some species of
Curcubitaceae grown in Nigeria. Plant food for Human nutrition.41:35-44.

[17] Boros, L. and Wawer, A. (2007). Response of cultivars to Mycosphaerellapinodes under controlled
conditions and in field with controlled infection. Zeszyty problem wepostepow Nauk Rolruczych.
522:157-165.

[18] Bretag, T.W. and Ramsey, M. (2001). Foliar diseases caused by fungi; Ascochytaspp In: Kraft, ]. M
and Pfleger, F.L (eds). Compendium of pea diseases and pests 2nded. Pp 24-28. APS press.

[19] Bretag, T.W., Keane, P.J. and Price, T. V. (2006). The epidemiology and control of Ascochytab light in
field peas: a review. Abstract. Australian Journal of Agricultural Research 57(8):20-22.

[20] Burkil, H.M. (1985). The useful plants of West Tropical Africa, 2nd edition. Volume 1, Families A-D
Royal Botanic Gardens, Kew, Richmon United Kingdom. 960 pp.

[21] Burkul, H.M. (2004). The useful plants of West Tropical Africa. vol. 1. Kew: Royal Botanic Gardens,
pp. 340-345.

[22] Burrow, M. (2013). Fungal, bacterial and physiological leaf diseases of cereal crops (wheat, durum,
and barley).Montana State University. http://smallgrains. wsu.edu/ wp-
content/uploads/2013/11/burrows..13.leafdisease 22-11-2014.

[23] Chihande, D., Zinanga, F. and Vander, Mheen, J. (1997). The role of indigenous vegetables in
Zimbabwe. Report for Community Development Trust, supported by IDRC, Canada.

[24] Chiveya, J.A. and Eyzaguirre, P.B. (1999). The biodiversity of traditional leafy vegetables. Rome:
IPGRI.

[25] Chuang, T. Y. and Jeger, M. J. (1987).Relationship between incidence and severity of banana leaf spot
in Taiwan. The American Phytopathollogical society. 77(11): 1537-1541.

[26] Copes, W.E. (2005).Plant spacing effects on microclimate and Rhizoctonia web blight development in
container —grown Azalea. Horticultural science.40(5): 1408-1412.

[27] Dugan, F. M., Akamatsu, H., Lupien, S. L., Che, W., Chilvers, M. L. and Peever, T. L. (2009).
Aschochytablight of chickpea reduced 38% by application of Aureobasidiumpullulans (anamorphic
Dothioraceae, Dothideales) to post-harvest debris. Biocontrol Science and Technology. 19(5):537-545.

[28] Emechebe, A. M. (1980). Scab diseases of cowpea (Vigna unguiculata) caused by a species of the
fungus Sphaceloma sp. Annals of Applied Biology.96 (1):11-16.

[29] Esiaba, R.O. (2000). Cultivating the fluted pumpkin in Nigeria. World Crops, 34(2):70-72.

[30] Esiaba, R.U. (1982). Cultivating the fluted pumpkin in Nigeria. World Crops, 34(2):70-72.



222 Journal of Agriculture and Sustainability

[31] Eyel, Z. (1972). Effect of Septoria leaf blotch on yield of spring wheat in Israel. Plant Disease
Report.56:983-986.

[32] FAO, (1988). Traditional food plants. Rome: FAO vyield in fluted pumpkin. Scientia horticultural
21:129-136.

[33] Gonzalez, M., Puol, M., Metraux, J. P., Gonzalez-Garcia, V., Bolton M. D. and Borras- Hidalgo O.
(2011). Tobacco leaf spot and root rot caused by Rhizoctonia solani. Molecular plant pathology12(3):
209-16.

[34] Gross, M. K., Santini, 1., Tikhonova, M. and Latin, R. (1998).The influence of temperature and leaf
wetness duration on infection of perennial ryegrass by Rhizoctonia solani. Plant Disease.82: 1012-
1016.

[35] Gruben, G. J. H. and Benton, O. A. (2004). Plant resources of tropical Africa 2: vegetables protection
foundation, Wageninen. http://en.m.wikipedia.org/wiki/ pant.re sourcesoftropical africa 27-10-2014.

[36] Harveson, R M. (2013). Cercospora leaf spot of sugar beet. Neb Guide. University of Nebraska Lincoln
Extension. Institute of Agricultural and Natural Resources G. 1753.

[37] Howard, F. S. and David, H. G. (2007).Cladosporium leaf mold of egg plant, pepper and Tomato.
High plains IPM guide, a cooperative effort of the university and Montana State University.
http://wiki.bugwood.org/uploads/cladosporiumleaf moldeggplantpeppertomato.pdfl 1-11-2014.

[38] Hunter B. B. and Barnet, H. I. (1998). Illustrated genera of imperfect fungi, (4th ed.). Minnesota.,
American Phytopathological Society.

[39] Ibrahim, A. N., Abdel-Hak, T. M. and Mahrous, M. M. (1975). Survival of Alternaria cucumerina the
causal organisms of leaf spot diseases of cucurbits. Phytopathology Academic science Hung. 10:39-48.

[40] Ihejirika, G.O. and Nwufo, M. 1. (2001) plant population and nitrogen application on severity of leaf
spot disease of benniseed. American Journal of Science and Technology.1 (2): 203-207.

[41] Indi, D. V., Luade, G. M. and Patil, P. S. (1986b). Influence of Aletrnarialeaf spot (Alternaria
carthamiChowdhary) on growth and yield of safflower. Current Research Report. 2 (1):137-139.

[42] Indi, D. V., Luade, G. M,, Patil, P. S. and Shambharar, D. A. (1986a). Estimation of yield losses due to
Alternaria leaf spotin safflower (Alternaria carthamichowdhary) under dry land conditions. Pesticides
22(1): 41-43.

[43] Jauron, R. (2012). Cladosporium leaf spot. Plant and insect diagnostic clinic Iowa State University,
United State of America. Extension and outreach. National plant Diagnostic

Network.http://iastate.edu/../cladosporium-leafspot 08-09-2014.



Journal of Agriculture and Sustainability 223

[44] Jim, H. (2007). Leaf spots of tabebuia tree.http://en.allexperts.com/c/ homeworkhelp/365.htm. 22-10-
2014

[45] Kannaiyan, Sandhu, R.S., Haawa, H.C., Raddy, M.S. (1988). Management of leaf spots of groundnut
in Zambia. In: Processing of the third Regional Groundnut Workshop, Lilongwe, Malawi.

[46] Kucharek, T. (2000).Alternaria leafspot of curcubits. Fact sheet, pp32. Revised edition. Department
of Plant Pathology, Institute of Food and Agricultural Science, University of Florida.
http://plantpath.ifas. ufl.edu/extension/factsheets/pdfs/ ppoo32. pdf 14-07-2014.

[47] Maduekwa, J.N.C (1977). White leaf spot disease of fluted pumpkin (Telfairia occdentalis) in Nigeria.
Niger J. Prot., 3:122-128.

[48] Maduekwesi, ].N.C. (1977). White leaf spot disease in fluted pumpkin (Telfairia occdentalis) in Nigeria.
Nigerian Journal of Plant Protection, 3:122-128.

[49] Mbong, G. A., Akem, C. N., Alabi, O., Emechebe, A M. and Alegbejo, M. D. (2010). Effect of sowing
date on the yield and yield components of cowpea infected with scab. Asian Journal of Agricultural
Sciences. 2(2):57-62

[50] Mcmullen, M. and Adhikari, T. (2009). Fungal leaf spot diseases of wheat, Tan spot,
Stagonosporanodorum blotch and Septoriatriticiblotch. Plant disease = management. Pp 1249
(revised). North Dakota State University Fargo.

[51] McWhorter, C. G. (1989). History, biology, and control of Johnson grass. Reviews of Weed
Science.4:87-115.

[52] Meredith, D.S. (1970). Banana leaf spot disease (sigatoka) caused by mycosphaerlla musicola, leach.
CAB International mycological institute, 149.

[53] Murumkar, D. R, Indi, D.V. Gud, M. A and Shinde, S. K. (2007). Field evaluation of somenewer
fungicides against leaf spot of safflower caused by Alternaria carthami. Proceedings of the7th
International safflower conference Australia.

[54] Narvaez, LN. and Caldwell, R. M. (1957). Inheritance of resistance to wheat leaf blotch caused by
Septoriatritici. Phytopathology.47:529-545.

[55] Neely, D. and Nolte, D. S. (1989). Septoria leaf spot of Dogwoods. Journal of Arboriculture 15(11):263.

[56] Nelson, E. B. (1992). Late summer leaf spots and leaf blight. Turfgrass Trends. An independent
newsletter for cool season turf managers. Issue
4 http://archive.lib.msu.edu/tic/tgtre/article/1992aug/a.pdf. 10-12-2014.

[57] Nigam, N., Rai, B. and K.G. Mukerji, (1989). Yield loss assessment caused by Peronospora
arborescens in opium poppy. Indian Phytopathology. 42 (1): 110 — 115.



224 Journal of Agriculture and Sustainability

[58] Nix, S. (2014). Leaf spot diseases of trees.Prevention and controlhttp://forestry.about.
coz/ys/ohtmplantdiseases. 22-0-2014

[59] NRCRI, (2015). National Root Crop Research Institute Umudike, Nigerian . Weather Report Data
sheet.

[60] Nwufo, M. L. (1992). Fluted pumpkin Leaf Spot Diseases Management in South eastern Nigeria. In:
Interaction between Plants and Micro-organisms. Dakar Senegal.

[61] Nwufo, M. I. (1997). Epidemiological studies of fluted pumpkin leafspot in South-Eastern Nigeria.
Proceedings of African Crop Science Conference. 3 : 1051-1061.

[62] Nwufo, M.L. and Atu, U.G. (1987). Survey of the diseases and pests of Ugu (Telfairia occdentalis) in
Southeastern Nigeria. Proceeding of the 9™ annual conference of the horticultural society of Nigeria
held at the Federal University of Technology, Owerri, pp 43-45.

[63] Nwufo, M.L. and Ihejirika, G.O. (2008). Influence of inter-cropping and removal of diseased leaves on
incidence and severity of leaf spot disease of Telfairia occdentalis Hook F. Caused by Phoma sorghiria.
Life Science Journal, 5(2):81-83.

[64] Oderinde, R., Tairu, O., Awofala, F. and Ayediran, D. (1990). A study of the chemical composition of
some curcubitaceae family. Rivista Italiana delle sostanza Grasse, 67(5):259-261.

[65] Odiaka, N.I. (2001). Survey on the production and supply of Telfairia occdentalis in Makurdi, Benue
State, Nigeria. Crop Production Department, University of Agriculture, Makurdi, Nigeria.

[66] Ojiambo, P.S.,Scherm, H. and Brannen, P. M. (2007).Temporal dynamics of Septoria leaf spot of

blueberry and its relationship to defoliation and yield.Plant = management Network.

www.plantmanagementnetwork.org/pub/php/symposium/ methus/septorial3-09-2014.

[67] Olson, J. (1978). Anthracnose and other common leaf diseases of deciduous shade trees. Oklahoma
cooperative extension service.EPP7634.http://pods.dasnr.okstate.edu/
docushare/dsweb/get/document 10-11-2014.

[68] Omudiji, M.O. (1977). Tropical cucurbitaceous oil plants in Nigeria. Vegetables for the hot humid
tropic, 2:37-39.

[69] Onuegbu, B.A. and Dimkpa, S.O.N (2010). Plant disease assessment and measurement of a Telfairia
occidentalis (Hook f.) leaf disease index. Journal of Applied Sciences, Engineering and Technology 2 (2):
156-158.

[70] Opara, E.U and Obani, F.T. (2010). Performance of some plant Extracts and Pesticides in the control

of Bacterial Spot Diseases of Solanum. Agricultural Journal 5(2): 45-49.


http://www.plantmanagementnetwork.org/

Journal of Agriculture and Sustainability 225

[71] Orji, O.J., Ibeawuchi, LI, and Obilo, O. (2015). Effect of poultry manure on incidence and severity of
foliar diseases and weed of Telfairia occidentalis (ugu) intercropped with cassava and maize. Journal of
Biology, Agriculture and Healthcare 5(13): 205-211.

[72] Osai E. O., Akan S. O and Udo S. E (2013). The Efficacy of Plantain Inflorescence Ash in the Control
of Leafspot Disease of Telfairia Occidentalis (Hook F.) International Journal of Research in Applied,
Natural and Social Sciences (IJRANSS). 1 (1); 37-44.

[73] Oyewale, O. A. and Abalaka, M. E. (2012). Antimicrobial activities of Telfaria occidentalis (fluted
pumpkins) leaf extract against selected intestinal pathogens. Journal of Health Science. 2(2):1-4.

[74] Pimentel, D., Lach, L., Zuniga, R. and Morrison, D. (2000). Environmental and economic costs
associated with non-indigenous species in the United States. Bioscience 50:53- 65.

[75] Purseglove, J.W. (1977). Tropical crops dictoyledon (volume 1 and 2 combined), Longman, London.
190pp.

[76] Purseglove, J.W. (1991). Tropical crops: Dicotyledons. Longman Scientific and Technical Co-
published in the United State with John Wiley and Sons. New York.

[77] Quénéhervé, P. C., Chabrier, A. A., Auwerkerken, P., Topart, B., Martiny, C. and Marie- Luce S.
(1996). Status of weeds as reservoirs of plant-parasitic nematodes in banana fields in Martinique.
Crop Protection 25:860-867.

[78] Quénéhervé, P., Drob, F. and Topart, P., (1995). Host status of some weeds to Meloidogynespp.,
Pratylenchusspp., Helicotylenchusspp and Rotylenchulusreni form is associated with vegetables
cultivated in Polytunnelsin Martinique. Nematropica.25:149-157.

[79] Reis, A. and Boiteux, L. S. (2010). Alternaria spp infecting Brassicaceae in the Brazilian neotropics;
Geographical Distribution, Host range and Specificity. Journal of plant Pathology.92:661-668.

[80] Report on Plant Disease (RPD) (1998). Fungal leaf spot disease of shade and ornamental Trees in the
Midwest. Department of Crop Science University of Illinois at Urbana- Champaign.
http://illinious.edu/diseases/rpds/648.pdf. 15-08-2014

[81] Report on Plant Disease (RPD) (1999). Early blight, Septorialeaf spot and anthracnose Riperot of
Tomato.(NO. 908).Department of Crop Science University of Illinois at Urbana-
Champaign.http://illinious.edu/diseases/rpds/908.pdf. 15-08-2014.

[82] Rhodes, J. (2014). Black spot fungus: Getting rid of black leaf spot. Plant Diseases system on infection
of soybean by Diaporthephaseolorum var. caulivora and southern stem canker symptom

development. Phytopathology 78: 266-270.



226 Journal of Agriculture and Sustainability

[83] Rothrock, C. S., Hobbs, T. W. and Phillips, D. V. (1998). Effect of cultivar and cropping Resource for
pests and Diseases of cultivated Palms. (2010).  http://itp.lucidcentral.  org/id/
palms/resource/about.html. 05-09-2014

[84] Sanderson, F. R., Scharen, A. L. and Scott, P. R. (1985). Sources and importance of primary infection
and identities of associated propagules. In: Scharen, A.L (ed).Workshop on Septoria of cereals,
Montana State University, United State of America. Pp 57-64.

[85] SAS Institute Inc (1999). SAS/STAT(a) User’s Guide, Version 6, Fourth Edition, Volume 1, Cary, NC:
SAS Institute Inc., Cary, NC, USA.

[86] Schippers, R.R. (2002). African indigenous vegetables, an overview of the cultivated vegetables, an
overview of the cultivated species, 2002. Revised edition on CD-Rom. National Resources International
Limited Aylesford, United kingdom.

[87] Schwartz, H. F. and Gent, D. H. (2007). Alternaria leaf spot. High plains IPM Guide.
http://wii.bugwood.org/uploads/alternarialeafspot-safflowerpdf. 22-09-2014

[88] Shaner, G. and Finney, R. E. (1976). Weather and epidemics of Septoria leaf blotch of wheat.
Phytopathology. 66:781-785.

[89] Stanley, H. (2014). Leaf spot diseases of shade trees and ornamentals. Missouri botanical garden
http://missouribotanicalgarden.org. 15-11-2014.

[90] Stoll G., (2000). Natural Crop Protection in the Tropics and Sub-Tropics Letting information come to
life 2nd Edn., Margraf Verlag. Germany, ISBN: 3823613170 PP: 101-139.

[91] Stoll, G. (1998). Natural Crop Protection in the Tropics and Sub-Tropics. AGRECOL, Switzerland,
pp:188.

[92] Suwanagu, D. K. and Suwanagu, A. (2013).Diversity of causal fungi in weed diseases and potential
use as a biological weed control for vegetable plots in Thailand. Rangsist Journal of Arts and
Sciences.3(1):39-43.

[93] Tindal, H. D. (1975). Commercial- vegetable growing. Oxford University Press, London.
http://acsedu.co.uk/courses/crops/commercial-organic-vegetable-growing 28-09-2014.

[94] Udo, S. E., Madunagu, B. E., Umana, E. J]. and Markson, A. A. (2008).Effect of Colletotrichum leaf spot
disease on growth parameters of Colocynthis citrillus and Cucurbita pepo. International Journal of
Natural and Applied Science 2(2):40-44.

[95] Udo, S.E., Madunagu, B.E., Umana, E.]. and Markson, A.A. (2008). Effect of collectotrichum leaf spot
disease on growth parameters of Colocynthis atrillus and Cucubita pepo. International Journal of Natural

and Applied Sciences, 2(2):40-44.



Journal of Agriculture and Sustainability 227

[96] Udugama, S. (2002). Septoria leaf spot diseases of banana. Annals of the Srilanka Department of
Agriculture.4:337-343.

[97] Verma, O. P. and Gupta, R. B. L. (2008).A new host for Nigrosporasphaerica causing leaf spot on
Glycyrrhizaglabra. Plant pathology.57 (4). Abstract. P 250.

[98] Verma, O.P., Singh. N. and Sharma, .P. (2006).First report of Rhizoctonia solani causing leaf spot of
Adhatoda vasica. New Disease reports.14 (39).P 554.

[99] Ward, J. M.]., Stromberg, E. L., Nowell, D.C. and Nutter, F. W.]. (1999). Grey leaf spot. A disease of
global importance in maize production. Plant Disease.83:884-895.

[100] Waterworth, K. (2010). Alternaria Leaf Spot: How To Treat Alternaria In: The Garden
www.cottoncrc.org.au/../Alternaria-leaf-spot. 2-9-2014.

[101] Watt, B. A. (2013). Alternaria leaf spot of cucurbits. Pest management Fact Sheet #5086.

[102] Wild blueberry factsheet. (2007). Leaf diseases of wild blueberryhttp://daamaaeextweb.
gnb.ca/00-002/defaulti.aspxb. 23-10-2014.

[103] Williams, C. N., Uzo, J. O. and Peregrine, W. T. H. (1991).Vegetable promotion in the tropics;
International Tropical Agriculture series. Longman Scientific and Technical Essex. pp. 18:105-108
[104] Williams, W.J. L. (2003). Geogia plant disease loss estimates. College of Agriculture and

Extension Science, Athens. http://extension.uga.edu/publications/detail.cfm. 11-11- 2014.

[105] Wisler, G. C. and Norris, R. F. 2005. Interactions between weeds and cultivated plants as related
to management of plant pathogens. Weed Science. 53:914-917.

[106] Woundenberg, H. C., Groenewald , J. Z., Binder, M. and Crous P. W. (2013). Alternaria redefined.
Studies in Mycology.75:171-212.

[107] Xue, A. G. and Warentin, T. W. (2001). Partial resistance to Mycosphaerella pinodes infield pea.
Canadian Plant Disease Survey.81:535-540.

[108] Xue, A. G., Warentin, T. W. and Kenaschuk, E. O. (1997). Effects of timing ofinoculation with
Mycosphaerellapinodes on yield and seed infection of field pea. Canadian Journal of Plant Science
77:685-689.

[109]  Yamguchi, M. (1983). World vegetables in the tropics. McMillan Press, London.

[110] Zheng, L., Shi, F., Kelly, D and Hsiang, T. (2012). First report of leaf spot of kentucky bluegrass

(Poapratensis) caused by Nigrosporaoryzaein Ontorio. Plant Disease. 96 (6):745-750.



