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The direct application without composting of the droppings as practiced by 
the producers does not allow to sufficiently restore the fertility of the soils. 
The objective of this study was to assessing the effects of manure composting 
times on soil fertility and lettuce yield. The study was conducted using a 
Fisher block device. Each block consisted of 6 elementary parcels on which 
14, 21, 28 and 35 day chicken manure composts represented by T14, T21, T28, 
T35, and uncomposted manure TP and control T0 (no manure) were randomly 
distributed. The contents of major elements (N, P, K), exchangeable bases 
(Ca2+, Mg2+), cationic exchange capacity (CEC) and trace metal elements (Fe2+, 
Zn2+, and Pb+) of the composts produced as well as the agronomic 
parameters of lettuce (average number of leaves, leaf area, crown diameter, 
total biomass) were evaluated. The T14 treatment resulted in high values of 
the chemical parameters of the composts and the yields of the lettuce. With a 
total biomass yield of 371.66 ± 15.46 kg.ha-1, the T14 treatment induced 
production gains of 244 kg.ha-1 and 52.43 kg.ha-1, respectively, compared to 
the T0 (no droppings) and TP (uncontaminated droppings) control 
treatments. The T14 treatment also reduced the levels of trace metal 
elements in the composts produced. The composting of chicken droppings 
for 14 days can be advised to market gardeners for production of lettuce at 
the dose of 40 t.ha-1. 
 
Keywords: Market gardeners, chicken droppings, compost, lettuce (Lactuca sativa 
L.). 

 
 
INTRODUCTION 
 
Côte d'Ivoire, like most African countries, has experienced 
rapid growth in its urban population in recent decades 
(INS, 2014), which has led to an increase in the need for 
food and job creation in cities. These needs are mostly met 
by urban and peri-urban agricultural products (Kouakou et 
al., 2019). This agriculture, located inside or on the 
periphery of agglomerations in the lowlands and marshy 
valleys, is increasingly exploiting these flood-prone areas 
which are not suitable for other uses by providing a short-
term income to its small producers (Kahane et al., 2005). In 
most of these urban and peri-urban agricultural systems, 
market gardening is the main agricultural activity 

(Moustier et al., 2004; Essui, 2020). Market gardening 
products play an important role in the supply of 
agricultural products for cities and contribute to the 
balance of the diet either in the complementation or 
seasoning of sauces (okra, sorrel, tomato, onion) or in the 
constitution of appetizers (lettuce, tomato, onion) 
(Nchoutnji et al., 2009). In addition to food functions, urban 
and peri-urban agriculture contributes to environmental 
protection and sanitation through the recycling and use of 
organic waste in crop fertilization (Olanrewaju et al., 2004). 
However, population growth has led to soil degradation 
leading to a decline in fertility and productivity (Kasongo et  
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Figure 1: Map showing the location of the region and study site in Côte d'Ivoire 

 
 
 
al., 2013) due to the intensification of agricultural activity 
in these urban and peri-urban areas. The use of chemical 
fertilizers that have been considered by producers to 
improve soil fertility in addition to their high cost is not 
without risk to the environment and population health 
(Mulaji, 2011). Hence the need to resort to organic 
fertilizers capable of raising the fertility of the soils while 
maintaining their ecological balance. These wastes include 
livestock waste such as chicken droppings that improve soil 
properties, reduce the risk of pollution (Weber et al., 2007) 
and stimulate microbial activity, thereby increasing crop 
yields. (Kowaljow and Mazzarino, 2007). The direct 
application of this organic waste without composting, as 
practiced by farmers, is however a potential source of 
environmental contamination, soil acidification and the 
spread of pathogenic bacteria (Métras, 2003) which very 
often reduce the yields. In order to remove these 
constraints and increase vegetable production, the 
composting of these organic wastes has been considered 
with a view to reducing their volume, improving their 
fertilizing value and speeding up the availability of the 
nutrients contained therein (Ouédraogo, 2016). However, 
very little information exists on the effects of the 
composting time of chicken droppings on the agronomic 
parameters of lettuce (Lactuca sativa L.). This study will 
provide market gardeners with the optimal composting 
time of the droppings, which could improve the fertility of 
the composts produced for sustainable lettuce production. 
 
Characteristics of the study site 
 
The study was carried out at the Jean Lorougnon Guédé 
University in Daloa, the capital of the Haut-Sassandra 
region located in the Central West of Côte d'Ivoire (Figure 
1). The Daloa region, with an area of 15,200 km² for an 

estimated population of approximately 1,439,960 (RGPH, 
2014) is located between 6° and 7°N latitude and 7° and 8° 
W longitude (Koffie-bikpo and Kra, 2013). The test site is 
located between latitude 6°54 N and longitude 6°26 W 
(Kouadio, 2015). 

The climate regime is characterized by two dry and wet 
seasons alternating with average temperatures ranging 
from 24.65 to 27.75 ◦ C (N'Guessan et al., 2014). The forest 
landscape varies gradually from dense semi-deciduous 
rainforest to cleared mesophilic forest. 

Soil studies carried out in the area show that the soils are 
generally medium leached (or desaturated) ferralitic 
(Dabin et al., 1960). They have good agricultural skills for 
all types of crops (Zro et al., 2016). The relief of the region 
is sparsely contrasted and varied and dominated by 
plateaus of 200 to 400 m (Avenard, 1971). The geological 
formations are those of the Middle Precambrian dominated 
mainly by granite, to which are added some intrusions of 
shale and flysch. The river system in the region is dense and 
dominated by the Sassandra River and its main tributary, 
the Lobo, and rivers such as the Dé and Gôre (Sangaré et al., 
2009). Along these rivers, large alluvial plains are suitable 
for seasonal vegetable crops (Kouadio, 2015). 
 
 
MATERIALS AND METHODS 
 
MATERIAL 
 
The material used for this study consists mainly of fertilizer 
material, plant material and technical material. 
 
Fertilizing material 
 
The fertilizer material consists of chicken manure composts 
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Figure 2: Chicken droppings directly from the farm 

 

 
  

Figure 3:  Composting of droppings in swaths at 
different times 

 
 
 
of different ages. The chicken droppings were used because 
of its high availability in the upper Sassandra region, 
especially in the commune of Daloa. It is also the subject of 
growing interest from most farmers of the agro-vegetable 
systems of the city of Daloa who use it as an organic soil 
fertilizer. The chicken droppings used (Figure 2) were 
collected from poultry farm in the Kennedy neighbourhood 
of Daloa. 
 
Plant material 
 
The plant material used is lettuce seed (Lactuca sativa L) of 
the variety Edden. Lettuce was used because of its strong 
anchorage in the eating habits of the people of the city of 
Daloa (Saï, 2018). Also, this plant is easy to grow and has a 
short cycle (cycle duration). This makes possible on this 
plant, in a relatively short time, several series of 
observations and measurements. 
 
 
METHODS 
 
Collection of chicken droppings  
 
The  chicken droppings  from  the poultry farm were placed 

in bags and transported to the composting site at Jean 
Lorougnon Guédé University. It has been sorted to remove 
unwanted objects (pebbles, pieces of wood, iron, etc.). 
 
Site cleaning and composting of chicken droppings 
 
The clearing of the composting site consisted of removing 
all plant mass and exposing the soil. The aerobic windrow 
composting technique was used. Different piles of chicken 
droppings were made corresponding to different durations 
(in days) and constituting the different treatments (T0, T14, 
T21, T28 and T35). The piles were covered with plastic 
sheeting (Figure 3). Every four days, they are returned and 
watered, if necessary, until the composting is completed. 
 
Drying and storage of composts produced 
 
Compost obtained at the end of each composting period is 
dried away from the sun and rain (Figure 4). They are then 
sifted to remove impurities and packed into bags (Figure 5). 
 
Preparation and maintenance of the nursery 
 
The establishment of the nursery consisted in sowing the 
seeds  of   the lettuce  on   a  board  of  2 m2 (2m x 1m)  and  
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Figure 4: Compost drying 

 

 
 
Figure 5: Compost Conservation 
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Figure 6: Experimental device design 

 
 
 
covering it with palm leaves. After germination, the shade is 
lightened by gradually reducing the amount of palm leaves. 
Two days before transplanting, the shade is completely 
removed. The plants were kept in the nursery for 20 days 
before being transplanted. Throughout the development 
cycle, the plants were regularly watered every day, morning 
and evening in the absence of any rain. The plants are 
protected with very small mesh nets against pest attacks. 
The sanitary treatments based on Azadirachta indica 
extract (neem) were carried out on the nursery against the 
pests (aphids, caterpillars, flies) each week, until 
transplanting of the plants. 
 
Experimental design and treatments 
 
The test was conducted in a peasant environment on sandy 
soil in a low-lying area of 131.75 m2. The experimental 
design was a Fisher block device. The plot was divided into 
3 blocks arranged parallel to each other of 1 m. Each block 
consisted of 6 elementary squares or planks of 3 m² (2 m x 
1.5 m), each representing a treatment randomly distributed 
and spaced 0.5 m apart (Figure 6). In total, the trial 
consisted of 18 elementary plots and the useful plot 
consisted of 15 lettuce plants. The compost was applied 
uniformly to the plot at a single rate in bottom manure after 
ploughing before transplanting the lettuce at a rate of 40 
t.ha-1, or 12 kg per elemental plot according to the following 
treatments: 
- T0 (Control): no fecal input ; 
- TP (peasant practice): raw manure not composted; 
- T14: 40 t.ha-1 of chicken droppings composted for 
14 days; 
- T21: 40 t.ha-1 chicken manure composted for 21 
days; 
- T28: 40 t.ha-1 chicken manure composted for 28 
days; 
- T35: 40 t.ha-1 chicken manure composted for 35 
days. 

Transplanting and maintenance of lettuce plants 
 
On each elemental plot, 7 rows of 10 lettuce plants aged 15 
days were transplanted at a spacing of 20 x 20 cm, having 
70 plants per elemental plot. Sanitary treatments with 
Azadirachta indica extract (neem) were carried out against 
pests (aphids, caterpillars, flies) each week, until the 
harvest time. 
 
Data collection 
 
Sampling 
 
Sampling consisted of collecting samples of composted 
droppings at different times and soil for laboratory 
chemical analysis. According to Chabalier et al. (2006), 
sampling consisted of mixing several samples chosen 
randomly or by successive divisions after drying and 
sieving, packaging and storage in plastic bags of samples for 
chemical analysis. 
 
Evaluation of chemical parameters 
 
The chemical analyses of the samples were carried out at 
Plant and Soil Analysis laboratory (LAVESO) of the National 
Polytechnic Institute Houphouët-Boigny (INP-HB) in 
Yamoussoukro. They concerned pH, organic matter content, 
carbon (C), nitrogen (N), phosphorus (P), exchangeable 
cations (K+, Ca2+, Mg2+), cationic exchange capacity (CEC) 
and certain trace metal elements such as iron (Fe2+), zinc 
(Zn2+) and lead (Pb2+). 

The pH was determined by the electrometric method 
(LANO, 2008). Measurements of total nitrogen (N), organic 
carbon, phosphorus and exchangeable bases (K, Mg, Na and 
Ca) were made using Kjeldhal (LANO, 2008), Walkley and 
Black, respectively, or cold sulfochromic attack method 
(LANO, 2008), modified Olsen (LANO, 2008) and atomic 
absorption spectrophotometry (LANO, 2008). The organic  
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Table 1. Initial and final physico-chemical properties of soil at the study Site 

 

Soil states chemical properties 

pH organic matter P. ass 

(g.kg-1) 

Adsorbent complex (cmol.kg-1) micro-nutrient 

(g.kg-1) 

C(%) N(%) C/N P. ass CEC Ca2+ Mg2+ K+ Na+ Fe 2+ Zn2+ 

Initial 5.1 0.67 0.04 16.75 0.020 4.95 0.22 0.17 0.04 0.10 0.110 0.007 

Final 7.9 1.68 0.12 14.08 0.05 5.24 1.02 0.36 0.07 0.18 0.101 0.005 

 
 

Table 2. Chemical and organic compositions of composts 
 

treatments pH Organic matter (%) 
 

Mineral 
element 
(ppm) 

exchangeable  
cations (cmol.kg-1) 

Metal trace elements 
(ppm) 

eau C N C/N MO P. ass K+ Ca2+ Mg2+ Fe2+ Zn2+ Pb2+ 
T0 7.7 38.67 1.96 20 66.51 408 13.54 4.11 3.22 49.26 12.75 0.00 
T14 7.8 30.33 1.46 21 52.16 422 17.24 4.31 3.94 21.64 10.62 0.00 
T21 7.9 30.59 1.41 21.6 52.61 503 18.74 4.82 4.13 20.16 11.03 0.00 
T28 7.9 28.19 1.40 20 48.48 522 16.36 4.75 4.06 27.98 10.78 0.00 
T35 8.1 24.76 1.32 19 42.58 447 14.85 4.77 3.56 29.39 11.50 0.00 

 
 
 
matter (MO) content was calculated by multiplying the 
carbon content by 1.72. 

In addition to major nutrient contents, iron and zinc 
contents, which are two trace metal elements (MTE) 
abundant in soils (Zro et al., 2016) have been determined in 
chicken manure to assess the risk of soil pollution from 
these MTE if the compost used is brought to the soil. 
Similarly, the lead content of compost, another MTE known 
to be toxic, was also determined. The analytical method that 
was used to measure these metal elements in compost is 
atomic absorption spectrometry (Remon et al., 2009). 
 
Evaluation of the lettuce agronomic parameters 
 
Across the 18 elementary plots, measurements were made 
at the middle of the elementary plot leaving the edge plants 
to avoid edge effects, out of a total of 12 plants per 
treatment, due to 5 plants per diagonal line. These 
measures concerned by treatment: 
- mean number of leaves per plant and the total 
number of leaves were determined by counting on the 15 
diagonal plants. These measures started in the second week 
after transplanting and repeated weekly until the end of the 
lettuce cycle; 
- leaf area (SF) was determined by Bonhomme et al. 
(1982) method:  
SF (cm2) = (L x l) x 0.75; 
Where, SF: leaf area expressed in cm²; L (cm): leaf length; l 
(cm): leaf width; 
- the total fresh biomass (g) for the mass of the 
whole lettuce plant was determined after the lettuce plant 
was removed at harvest, followed by the washing of the 
plant to clear the roots of the entire mass of the soil, and 
then estimated in kg; 
- collar  diameter  was  determined  after  the  lettuce 

plant was pulled out using a sliding foot. 
 
Statistical processing of data 
 
The data were analyzed using descriptive statistical 
methods and variance analysis. The collected data were 
subjected to a variance analysis (ANOVA) using SAS 
software version 9.4. The averages were separated using 
the Newman and Keuls test at the 5% probability threshold. 
 
 
RESULTS 
 
Initial and final physico-chemical soil characteristics of 
the study site 
 
The mean contents of the initial and final physico-chemical 
elements (organic matter, assimilable phosphorus, 
adsorbent complex, iron and zinc) are recorded in Table 
(1). The results showed that the levels of all soil chemical 
parameters increased at the end of the study. Initial soil 
chemical analysis showed that the soils at the study site are 
very acidic (pH 5.5) (Table 1). Indeed, the average value of 
soil pH which was 5.1 (strongly acidic soil) in the initial 
state has passed is 7.9 (basic soil). 
 
Physico-chemical characteristics of composted chicken 
droppings 
 
The values of the chemical content of the composts as a 
function of the composting times are recorded in Table (2). 
The results showed that the pH values, the exchangeable 
cation contents and the assimilable phosphorus of the 
composts evolve with the composting times. The values 
found in these parameters are higher than  those  found  in  
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Table 3. Evolution of the average number of leaves and leaf area according to treatments 
 

Treatments Mean number of leaves foliar area (cm2) 
T0 5.74 ± 0.31 d 24.03 ± 3.79 c 
TP 8.76 ± 0.27 b 40.35 ± 4.55 b 
T14 9.70 ± 0.21 a 52.48 ± 5.23 a 
T21 8.27 ± 0.25 b 49.52 ± 5.10 a 
T28 8.90 ± 0.24 b 48.93 ± 4.98 a 
T35 7.45 ± 0.47 c 46.39 ± 4.77 a 
CV 13.18 27.20 
P ˂ 0.0001 ˂ 0.0001 

 

The values followed by the same letter in the column are not statistically different at the 5% probability 
threshold. 

 
Table 4. Change in root collar diameter and total biomass as a function of treatments 

 
Treatments root collar diameter (mm) Biomass (kg/ha) 
T0 5.65 ± 0.23 d 127.4 ± 18.23 d 
TP 8.09 ± 0.20 bc 319.23 ± 22.96 b 
T14 9.08 ± 0.14 a 371.66 ± 15.46 a 
T21 8.58 ± 0.15 ab 304.9 ± 14.66 ab 
T28 8.86 ± 0.16 a 365.16 ± 20.46 ab 
T35 7.54 ± 0.17 c 335.73 ± 15.50 ab 
CV 22.74 33.39 
P 0.0001 0.0001 

 

The values followed by the same letter in the column are not statistically different at the 5% 
probability threshold. 

 
 
 
the control treatment and the uncomposted droppings. The 
acidity values remained close to neutrality (values between 
7 and 8.1). On the other hand, in terms of carbon, total 
nitrogen and organic matter content, it has been noted that 
as composting times increase, values decrease. Metal trace 
content also decreased with composting times. Lead (Pb2+) 
was not detected in the compost produced regardless of the 
length of time chicken droppings were composted (Table 
2). 
 
Effect of composted droppings on agronomic parameters 
 
Mean number of leaves per plant 
 
Analysis of variances showed that inputs from composts of 
different ages resulted in a highly significant difference (p ˂ 
0.0001) in the mean number of leaves per plant (Table 3). 
In fact, the values recorded with composted or 
uncontaminated droppings were about 29.7% higher than 
the T0 control treatment (without droppings). The compost 
of 14 days (9.70 ± 0.21 leaves) had a significantly higher 
average number of leaves than all treatments. However, 
compost performance has declined with increasing 
composting times. Indeed, from 14 to 35 days of 
composting, the mean number of leaves decreased by 30%. 
 
Mean foliar area of plants 
 
Analysis  of  variance  showed  that  composts  had  a  highly 

significant effect (p ˂ 0.0001) on the mean leaf area (Table 
3). It appears that the application of composted droppings 
of more or less long duration resulted in an increase in leaf 
area of 15 and 93%, respectively, compared to TP and T14. 
However, beyond of T14, the leaf area is not statistically 
variable. 

 
Root collar diameter of plants 

 
The variance analysis showed that the composting time had 
a highly significant effect (p ˂ 0.0001) on the root collar 
diameter of the lettuce (Table 4). The diameter 
measurements at the collar have increased significantly 
with the addition of droppings. But generally, the diameter 
values at the collar decrease when the composting time 
increases. Indeed, with the control treatment which is 5.65 
mm increases by 3.4 mm with T14 and 1.9 mm with T35. In 
contrast, treatment with peasant practice showed a 
diameter value of 8.86 mm; an increase of 2.4 mm. 

 
Biomass of lettuce 

 
The analysis of variance showed that chicken droppings 
intakes resulted in a highly significant difference in average 
lettuce biomass (Table 4). The results show that lettuce 
biomass is at least 2.4 times higher than that of the control 
regardless of the quality of the droppings. However, the 
maximum yield was reached with T14, at 371.66 kg/ha. 
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DISCUSSION 
 
Effect of composting times on the fertility of composts 
produced 
 
Organic carbon content values decreased with composting 
time from 38.67% for the T0 control to 24.76% for the T35 
treatment. These decreases in total organic carbon levels 
may also be explained by the mineralization of carbon 
dioxide (CO2) and the volatilization of carbon dioxide (CO2) 
during decomposition processes (Hien et al., 2018). For 
total nitrogen contents, declines are consistent with the 
results of Bernal et al. (1998) and Hien et al. (2018), which 
attribute this decrease to organic nitrogen mineralization 
to ammonium (NH4) and then nitrate (NO3) and nitrite and 
nitrogen losses as volatile compounds during the 
composting process. In terms of organic matter levels, they 
decrease during composting from 66.51% for the T0 control 
treatment to 42.58% for the T35 treatment. These decreases 
in composting times are explained by the mineralization of 
organic carbon to mineral carbon. Indeed, similar decreases 
during composting have often been reported and 
assimilated to the mineralization of organic matter by 
micro-organisms (Bernal et al., 1998). 

However, obtaining pH values close to 8 in composts with 
composting times reveals a high level of exchangeable 
bases in the composts produced and according to Ondo 
(2011) and Ognalaga et al. (2015) an assent for better root 
absorption of nutrients. Indeed, in the presence of high pH 
values, exchangeable bases (ca2+, Mg2+, K+, Na+) attach 
themselves to the soil absorbing complex thus reducing the 
number of adsorbed H+ ions that are sources of soil acidity 
(Yé, 2007). According to Lompo (2009), calcium and 
magnesium are amendments that fix certain acidifying ions 
such as aluminum and H+ ions, thereby reducing their 
contents in the compost. The achievement of these pH 
values would therefore provide favourable conditions for 
the improvement of the biological properties and the 
availability of cations in chicken droppings to lettuce plants 
(Temgoua et al., 2012). Since the pH values between 7 and 
9 are an indicator of compost maturity (Avnimelech et al., 
1996), the resulting composts will be used to raise the pH 
of acidic soils at the study site (Temgoua et al., 2012) and 
could be used in agriculture. 

Increases in phosphorus levels would be linked not only 
to mineralization by micro-organisms that convert protein 
phosphorus into mineral phosphorus, but also by the high 
pH and organic matter values obtained in the composts 
produced. According to Bertrand and Gigou (2000), organic 
matter complicates oxides and hydroxides of aluminum or 
iron; this would leave phosphate ions free, and increase 
their contents in composts. This availability of phosphorus 
in chicken manure composts would also be linked to the 
release of inorganic phosphorus from residue 
decomposition due to blocking of phosphorus adsorption 
sites by organic molecules (Yerima et al., 2014). 

Work by Temgoua et al. (2012) has shown that 
composting allows the release of exchangeable cations that  

 
 
 
 
are contained in composted substrates. These increases are 
important criteria to consider when estimating the quality 
of compost and are essential for the healthy and optimal 
use of composts as soil amendments and as a source of 
nutrients for plants (Chefetz et al., 1998). 

Composts recorded an average C/N ratios of 9 and 10. 
These low C/N ratios could be explained by the action of 
microorganisms that induce good mineralization of organic 
carbon. According to Guene (2002), these low C/N ratios 
correspond to further mineralization of organic matter into 
minerals by the action of microorganisms during the 
composting process. 

On the other hand, in the contents of the iron and zinc 
composts, composting led to a decrease in the contents of 
these chemical parameters. This decrease in iron and zinc 
content shows the elimination of undesirable materials 
during the composting process. 

Increases in parameters such as pH, phosphorus and 
exchangeable bases and reduced levels of trace metal 
elements such as zinc and iron with composting times show 
the interest of composting chicken manure in improving 
the quality and chemical fertility of the compost produced. 
 
Effect of composting times on the evolution of lettuce 
agronomic parameters 
 
The values of lettuce agronomic parameters recorded with 
the composted and uncontaminated droppings were higher 
than those obtained with the control treatment (without 
droppings). This difference with the control treatment 
demonstrates the richness of chicken droppings in mineral 
elements essential for plant growth and development as 
demonstrated by the work of Ognalaga et al. (2016). These 
low values recorded in the control treatment would also be 
related to the sandy texture of the soils of market garden 
sites (Zro et al., 2016), which are often dry, nutrient-poor 
and highly draining. These soils are little (or no) able to 
transport water to the deep layers by capillary action. This 
limits on sandy soils, growth and crop yields as 
demonstrated by the work of Ognalaga et al. (2016). 
Therefore, it has always been recommended that tillage of 
sandy soils should be reduced to a minimum to preserve 
moisture in the seed bed. Bouamara and Zerkak (2016) 
have shown that the ability of sandy soils to retain 
nutrients and water can be improved by organic matter 
intake. 

Regarding the low values of the parameters at the level of 
the composted chicken droppings, they would be linked to 
the initial natural poverty of sandy vegetable soils in 
mineral elements. These low values would also be related 
to the fact that the mineral elements contained in chicken 
droppings could not be released in time to meet the actual 
needs or provide mineral nutrition for lettuce plants 
(Ognalaga et al., 2017). 

Increases in the values of the agronomic parameters of 
lettuce with composted droppings could be explained by 
the composting process which made it possible to make 
available  to   lettuce  plants   nutrients    contained   in   the  



 
 
 
 
droppings which are indispensable their good development 
as indicated by the results of an analysis of the composts 
produced. Indeed, the alkaline pH recorded in chicken 
manure composts by raising the pH of the soil; provide 
favourable conditions for the improvement of biological 
properties and the availability of soil cations (Djéké et al., 
2011). This has had the beneficial effect of promoting the 
assimilation by lettuce plants of the mineral elements 
released by the composts in the soil solution (Ognalaga and 
Itsoma, 2014). According to Ondo (2011) and Ognalaga 
(2015), a pH close to neutrality is an asset for better root 
absorption of nutrients. Indeed, in the presence of high pH 
values, exchangeable bases (ca2+, Mg2+, K+, Na+) attach 
themselves to the soil absorbing complex thus reducing the 
number of adsorbed H+ ions that are sources of soil acidity 
(Yé, 2007). The positive effect of chicken droppings on 
agronomic changes in growth and yields of sunflower was 
demonstrated by Yerima et al. (2014). Similar results 
demonstrating the influence of organic manure on cassava 
productivity in Côte d'Ivoire were obtained by Bakayoko et 
al. (2009) and Kouadio et al. (2014). 

However, among all the composting times, the compost of 
14 days resulted in a significant change in the agronomic 
parameters of lettuce compared to other composts and the 
composted chicken droppings. This could be explained by 
the 14-day composting period which seems sufficient to 
initiate the processes of decomposition and mineralization 
of the droppings by microorganisms, which may provide 
plants with nutrients essential for improving soil fertility. 
Lettuce plants take advantage of the bio-availability of 
these elements released by decomposition and contained in 
the composts produced. 

The small changes achieved with long-lived composts 
(21, 28 and 35 composting days) are believed to be related 
to the volatilization of carbon dioxide (CO2) released during 
decomposition processes (Hien et al., 2018). These small 
changes could also be explained by losses in the form of 
volatile nitrogen compounds, an essential element for plant 
growth during the composting process (Bernal et al., 1998; 
Hien et al., 2018). 
 
Conclusion and perspectives 
 
This study has been considered to assess the effects of the 
composting times of chicken manure on the physico-
chemical fertility of the composts produced and the 
agronomic parameters of lettuce (Lactuca sativa L.). The 
study found that composting chicken droppings has 
positive effects on the quality of the droppings by 
improving the contents of most of the physical and 
chemical parameters of the composts produced. However, 
composting has reduced the concentrations of trace metal 
elements, such as iron and zinc, in composted chicken 
droppings. The study showed that T14 had the highest 
biomass with an average production of 371.66 ± 15.46 
kg.ha-1 compared to TP (319.23 ± 22.96 kg.ha-1) and T0 
(127.4 ± 18.23 kg.ha-1). Composting the droppings for 14 
days therefore seems to be the optimal composting time to  
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improve the chemical quality of the compost and the 
agronomic parameters of the lettuce. On the basis of these 
results and with a view to achieving sustainable agriculture 
that respects the environment and the health of the 
population. The compost of chicken manure of 14 days may 
be recommended to market gardeners for improved 
chemical quality of the compost produced and evolution of 
the agronomic parameters of lettuce. In order to achieve a 
sustainable agriculture with high yield and respectful of the 
environment and the health of the populations, it will be 
necessary to encourage the vegetable growers to compost 
the droppings before its use. 
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