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Abstract: The potentials of poultry, farmyard and refuse dump manures for management of Phytophthora root
rot on sweet peppers, Capsicum annuum was evaluated in pot experiments under controlled conditions. Five
week-old seedlings of pepper varieties were transplanted into heat sterilized soil amended with poultry,
farmyard and refuse dump manures at 2, 4 and 8 tons/ha. The pots were arranged in complete randomized design
with daily ambient temperature 28°C and RH 93% and pepper root rot development monitored over a period of
time. The results obtained revealed that plant height, stem girth and number of fruits harvested increased
proportionately with increase in poultry manure rates. Pepper root rot severity was lowered 0%, 5% and 57.5%
on application of 4 tons/ha refuse dump, farmyard and poultry manures, respectively. Severity was not
significantly influenced by poultry manure at 2 and 4 tons/ha. The present study lead to conclude that, pepper
root rot severity became ameliorated when soil was modified with manures and these in combination with other
management options can be recommended for adoption by resource poor sweet pepper cultivators. 
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INTRODUCTION A major limitation to production of sweet pepper,

Global shifts in management of plant diseases to Phytophthora capsici (Leon.). This destructive pathogen
non- chemical means have been attributed to increased of field grown pepper is persistent in soils, causing losses
awareness of the detrimental effects on both environment of both plant and harvestable fruits under warm moist
and human health sequel to intense utilization of agro- conditions [10]. Pepper varieties that are resistant to the
chemicals [1].  Attention  has become much focused on pathogen, P. capsici but having consistent acceptable
the  use  of composts and compost products including horticultural characteristics are yet unavailable [11]. In a
soil amendment for cultural control of soil- borne diseases review of fungicides used for control of Oomycetes
as it is not only environmentally sound, has positive induced diseases, [12] showed that races of P. capsici,
effects on plant growth while stabilizing the  soil  [2-4]. which were resistant to the fungicides, phenylamides and
For example, [5] reported significant reductions in phosphonates, were readily developed and produced.
Phytophthora root and crown rot incidence and severity Therefore, the global impetus toward reduction in use of
after incorporating perennial peanut as soil amendments. pesticide for food crop production coupled with non-
Also, [6] effected control of Meloidogyne sp. on tomato availability of acceptable resistant varieties emphasize the
with poultry manure, [7] used ethanol extracts of neem, need for alternative methods of disease management.
Azadirachta indica to restrain severity of Pyricularia Benefits derived from properly implemented cultural
oryzae on rice, [8] using residues derived from Parkia practices include enhanced soil quality; suppression of
biglobosa obtained reduced germination of Striga severity of soil- borne diseases leading to profitable
hermontheca on sorghum plots while [9] used cow-dung production system for the farmer [13]; [14]; [15]. The
to manage cowpea scab induced by Elsinoe sp. on Vigna result of experiments conducted at Samaru (11° 11´N 7°
unguiculata. 38´E,  686 m above sea level), Nigeria evaluating potentials

Capsicum annuum (L) is the pepper root rot induced by
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of poultry, farmyard and refuse dump manures for with subsequent concentration (10,000 zoospores/ml)
management  of  Phytophthora  root  rot on  sweet obtained after adjustment with appropriate amounts of
peppers, Capsicum annuum is presented. SDW.

MATERIALS AND METHODS a 5-week-old seedling transplanted per pot. Two wks after

Poultry and farmyard manures were sourced from the plant and flooded with 100 ml SDW. Control plants were
Animal Rearing Unit, Samaru College of Agriculture while similarly drenched with 100 ml SDW. The pots were
refuse dump manure was collected from the local arranged in a randomized complete design with five
community waste dump site. The manures were air-dried replications of each treatment. The experiment was
on the lab bench 2 weeks. Coarse particles removed, grind repeated twice. 
with power mill, sieved through a 2 mm screen before Another experiment was conducted to determine
bagging in polythene and stored in dark until required. response of three varieties to P. capsici inoculation in
The organic content of each manure was determined in a amended soils: Five-week-old seedling of Californian
combustion oven at 55 °C as described by [16]. Water Wonder, Tsadu and L5962-2 were transplanted into soil
content was determined using weight differentials amended with 4 tons /ha of each material. P. capsici
obtained before and after drying 5 g of manure at 65 °C in suspension 10ml was applied as soil drench to seedling
an oven for 24 h. Electric constant (EC ds/cm) and pH with pots watered, 100 ml at 2-day interval. 
were determined using the EC and pH meter in a 1:5 (v/v) Data collected include plant height and stem girth
and 1:2.5 manure to 1 N KCl mixtures respectively after
continuous shaking for 1h. Total N content was
determined by the Kjedahl method while cation exchange
capacity (CEC) of manures were measured using the
ammonium acetate procedure. 

Heat sterilized (1:3 v/v sand: loam) soil was
thoroughly mixed with NPK 15:15:15 fertilizer applied at
150 kg N/ha and 3.5 kg soil deposited into earthen pots
(20cm x 25cm x 20cm). Amount of poultry manure used per
pot was 1.52 g; 3.06 g; and 4.56 g representing 2, 4 and 8
tons/ha. Similarly, 1.64 g, 3.24 g and 5.05 g; and 4.35 g,
8.74 g and 17.15 g of farmyard and refuse dump manures
are used respectively. The fungicide, mefenoxam 20 % +
thiamethoxam 2 % + difenoconazole 20 % at 2 g active
ingredient per litre of water were dissolved and 25 ml used
to drench soil for comparison. After incorporation of each
material into the soil, 250 ml sterile distilled water (SDW)
was added to each pot. The pots were maintained for five
weeks in the screenhouse. 

A culture of Phytophthora capsici maintained on
potato dextrose agar was obtained from the stock culture
of Department of Crop Protection, ABU, Zaria and
reactivated on oat meal agar (0.005 % glucose, oat meal,
agar 1.5 % and water 1L). To produce zoospores, Petri-
dishes (9.0 cm) with actively growing 5- day old culture
were flooded with 10 ml SDW, incubated at room
temperature for 45 min, refrigerated at 5°C for 15min and
restore to room temperature as described by [17]. Cultures
were homogenized at low speed Warren blender for 5 min
and filtered through double layer cheesecloth.
Haemocytometer was used to determine zoospores counts

A susceptible sweet pepper variety, “Danyashe” had

transplanting, inoculum (10 ml) was applied to base of

taken below lowest branch on day one (D1) and 8 weeks
after inoculation (WAI) as well as number of harvested
fruits 12 WAI. Assessment of symptoms’ appearance and
scoring disease severity on individual plants started a day
after inoculation (DAI), on the 1-9 scale described by [18].
Where 1 = healthy plants with no symptom; 3 = 1 to 25%
lesion with slight foliage wilt; 5= 26 to 50% lesion foliar
wilt extensive; 7= 51 to 75% lesion with prominent foliage
wilt; and 9= 76 to 100% lesions or plant death. Dead
plants had girdled stem and destroyed root tissue or
above ground parts permanently wilted. Disease severity
was calculated using the formula of [18] as follows:

Sum of individual plant rating
Disease severity = ----------------------------------------------------------

Total  number of plants assessed x maximum score

Data  collected  was  subjected  to analysis of
variance using [19] while mean differences were separated
at 5% Probability using Duncan’s multiple range test
(DMRT).

RESULTS AND DISCUSSION

Physico-chemical characterization of the three
manures shows that refuse dump manures had relatively
high organic matter compared with farmyard and poultry
manures (Table 1). Similarly, refuse dump manures had
higher electric conductivity as well as cation exchange
capacity. The pH of poultry manure was more acidic
compared  with  the  farmyard  and  refuse dump manures.



World J. Agric. Sci., 9 (2): 183-188, 2013

185

Table 1: Physical and chemical characteristics of poultry, farmyard and refuse dump manures 
Physical characteristics Poultry manure Farmyard manure Refuse dump manure
Organic matter content (g/kg) 14.60 12.30 15.30
EC (ds/cm)  5.70  5.05  6.08
pH  4.60  7.63  7.15
CEC (cmol/kg) 35.45 53.15 55.65
Total moisture content (%) at harvest 93.50 98.70 98.30
Chemical composition
Total Nitrogen (%)  2.47  2.380  1.540
Available Phosphorus (%)  0.93  0.683  0.878
Potassium K (%)  1.84  1.680  0.200
Calcium Ca %  0.03  0.375  1.031
Magnesium (ppm)  0.02  0.582  0.369
Iron (ppm)  12.00  30.000  89.330
Manganese (ppm)  90.00 100.000  1500.000
Zinc (ppm) 130.00  63.000  24.800
Copper (ppm)  3.22  3.250  1.000
Analysis performed by Department of Soil Science, Faculty of Agriculture, ABU, Zaria using the A. O. A. C. (1979) methods. 

Table 2: Agronomic characteristics of sweet pepper var. “Danyashe” in soils amended with poultry, farmyard and refuse dump manures 
Growth parameters
------------------------------------------------------------------------------------------------------------------------------------------------------------

Soil amendment Rate (tons/ha) Plant height* (mm) Stem girth** (mm) Fruit* (no.)
Poultry manure 0 307.5 ± 158.1 3.33 ± 0.516 1.00 ± 0.00z bc bc c

2 348.3 ± 140.6 3.33 ± 0.516 21.00 ± 1.09b bc b

4 395.0 ± 115.8 15.0 ± 1.878 20.00 ± 1.09b ab b

8 509.2 ± 66.9 16.7 ± 2.256 26.67 ± 2.33a a ab

Farmyard manure 0 282.5 ± 94.5 3.33 ± 0.516 1.00 ± 0.00bc bc c

2 290.0 ± 98.8 5.00 ± 0.548 16.33 ± 0.82bc abc b

4 292.5 ± 77.6 1.70 ± 0.408 16.67 ± 1.63bc bc b

8 319.2 ± 101.5 0.50 ± 0.000  13.33 ± 0.82b c bc

Refuse dump manure 0 270.8 ± 61.4 3.33 ± 0.816  1.00 ± 0.00c bc c

2 310.8 ± 123.5 5.00 ± 0.548 18.00 ± 0.00bc abc b

4 304.2 ± 94.2 6.67 ± 0.816 20.00 ± 2.49bc abc b

8 386.7 ± 106.0 6.67 ± 0.816 21.00 ± 0.00b abc b

Standard check 326.7 ± 76.3 5.00 ± 0.547  31.33 ± 0.82b abc ab

Control 346.7 ± 113.3 11.6 ± 1.940 35.00 ± 0.00b ab a

Means with same letters on the same column are not significantly different (P = 0.05) on SNK test; Standard chemical check = mefenoxam 20% +*, **

thiamethoxam 2% + difenoconazole 20%; Control =with no inoculum and amendments 

Refuse dump manure was quite high  in  Calcium  (Ca), required for these organic sources of plant nutrients
Iron (Fe), Manganese (Mn) but at par in its content of enhance long-term effect on the soils. Similarly, [20]
available Phosphorus (P) and Magnesium (Mg) with showed   that high   conductivity   value   of  refuse
poultry  manure.  Percent  total  Nitrogen,  Zinc and waste  soils  can  be  attributed  to presence of metal
Copper  were  however  very  low  in  refuse dump scraps  which  are  the  major  constituents of
manures  compared  with   farmyard   and  poultry metropolitan refuse dumpsites. Mobility and
manures. The moisture content ranged from 93.5% in bioavailability of heavy metals from refuse waste soils
poultry manure to 98.7% farmyard manure. Available within the Zaria metropolis they reported is as follow:
phosphorous  in  the  refuse  waste  soil was 0.878 %, a Cadmium (Cd) > Lead (Pb) > Zinc (Zn) > Manganese (Mn)
high  concentration  contributing  to  good  growth of > Copper (Cu). They therefore posited that presence of
plants. Organic fertilizers are widely utilized for pepper appreciable percentage of total extractable fraction in the
cultivation in all parts of Nigeria. These manures are mobile phase indicate that Cadmium in these soils was
cheap, available and provide a rich mix of complex potentially more bio-available for plant uptake.
nutrients   to   crops   as   well   as   maintain   soil  profile. Reductions in severity of pepper root rot as aluminum
[3] had shown that the long decomposition period ions  (Al )  levels  increased  in  soils  had  been reported2++
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Fig. 1: Effect of poultry manures at 2, 4 and 8 tons/ha on soils.
root rot severity By the 17  days after treatment, poultry and farmyard

Fig. 2: Effect of farmyard manures at 2, 4 and 8tons/ha on species led to increased production of phytoalexins levels
root rot severity in the plants [22]. Elicitations however seem to be species

Fig. 3: Effect of refuse dump manure at 2, 4 and 8 tons/ha annuum varieties. Soils modified with manure obtained
on root rot severity from refuse dump 4 tons/ha significantly outperformed

earlier [21]. The abundance of these metals in refuse disease severity invariably due to the presence of
dumps obtained within the Zaria municipality while chelating metallic ions especially aluminum, Al . In
studying the effects of heavy metals from damaged soils addition, the variety L5962-2 when grown in soil modified
on quality of soil- borne microflora was shown [20]. with manure from refuse dump at 4 tons per ha had root
Parasitic ability of Phytophthora capsici was inhibited by rot severity reduced compared with varieties Tsadu and
presence of aluminum ions. This principle led to the Californian  Wonder. The study show that, the severity of

production of aluminum based Phytophthora specific
fungicide (Fosetyl- Al).

From the study, plant heights were not affected by
the application of soil amendment. This indicates that the
active components released by decomposed amendments
were generally, not inhibitory to production mechanism of
growth hormones. Peppers grown in soil amended with
poultry and farmyard manure had tallest and shortest
plants respectively (Table 2). Stem girth however, was
significantly influenced when growing in soils amended
with poultry, farmyard and refuse dump manures. Stem
girth and number of fruits of plants grown in soil amended
with poultry manure followed by refuse dump manure
were thickest while leanest on farmyard manures amended

th

manures at 2 and 4 tons/ha had higher pepper root rot
severity  compared  with  poultry  manure  at  8  tons/ha
(Fig. 1 and 2). With refuse dump manure severity though
highest at 2 tons/ha, was not significantly different (P
0.05) with severity obtained at higher rates of the manure
(Fig. 3). However, none of the soil amendments
completely suppressed P. capsici induced root rot on the
three varieties tested. The response of pepper varieties,
Californian Wonder, Tsadu and L5962-2 to inoculation
with P. capsici indicates the likely elicitation of
phytoalexins production stimulated by the presence of the
different soil amendment materials. It was reported that
successful infection of host plants by Phytophthora

specific but diverse responses have been reported for
various pathogen-host interactions [23] [24]; [25]; [8]. The
varieties: ‘L5962-2’ and ‘Tsadu’ responded better to soil
modifications compared with Californian Wonder by
lowering development of root rot. 

CONCLUSION

Manures of various compositions obtained from
different sources were assayed for their potential to
mitigate the effect of Phytophthora root rot on Capsicum

farmyard and poultry manures in its ability to lower the

2++
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pepper root rot became ameliorated when soil was 11. AVRDC., 2003. Selection of improved breeding
modified with manures and these in combination with
other management options can be recommended for
adoption by resource poor sweet pepper cultivators. 
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