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This study aimed to evaluate the effect of compost from chicken manure, NPK fertilizer and the
mixture of both fertilizers on agronomic parameters of four varieties of cassava (Yacé, Bonoua, Six
mois and Alleda agba) in Cote d’Ivoire. The field experiment was carried out under a randomized
complete block design with three replicates on a ferralitic soil during two season-cycles. The results
showed that the different fertilizers stimulated plants growth and tuberous roots production. The
highest number of stems (3) and leaves (66) was obtained with the mixture of NPK and compost
applied on the variety “Bonoua”. All varieties that received the compost mixed with NPK produced
more leaves with a dominance of the Bonoua variety (65.57). The highest number of tuberous roots
(5.58), the heaviest weight per root (6.13 kg) and the highest yield (61.37 t/ha) were obtained while
using the mixture of compost and NPK as fertilizer and “Bonoua” as variety. Thus, mixing compost
from chicken manure and NPK can be recommended to improve cassava productivity in Cote d'Ivoire
on a ferralitic soil.
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is a plant prediction of demand and production growth estimates the

originated from the Amazon region of Brasil. It has been
introduced in West Africa by Portuguese navigators during
the 16% century (Jones, 1959). Cassava is one of the most
important food crops grown in Africa and is a valuable
source of cheap calories in developing countries (Nnadozie
and Anumihe, 2003). Apart from its use as food, cassava is
also an important industrial raw material for the production
of starch, alcohol, pharmaceuticals, gums, confectioneries
and livestock feed (Nnodu et al., 2006). Leaves and tender
shoots are consumed as vegetables in different parts of
Africa (Eke-Okoro and Dixon, 2000).

The total world use of cassava is expected to reach 273
million tons in 2020 (Scott et al., 2000). A higher

2020 production at 291 million tons (Scott et al., 2000). In
both projections, cassava use in Africa is equivalent to 62
% of total world production. The production of cassava in
West Africa is 155 398 million tons, accounting for
55.74% of the world global production (FAO, 2017). This
is justified by the geographic situation of Nigeria, the world
biggest producer of cassava. With 4 548 million tons per
year, Cote d'Ivoire is the 13" producer in Africa (FAO,
2017). However, cassava plays a crucial role in
contributing to food and nutritional security, income
generation, poverty alleviation and socio-economic growth
in Coéte d'Ivoire (N’zué et al., 2013).
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In these recent years, cassava has attained the status of
an industrial crop in Céte d'Ivoire. It is now being grown
on large scale, repeatedly season after season on the same
piece of land. In order to improve cassava production and
access to planting material, four new high-yielding
varieties of cassava (Yacé, Six mois, Alleda agba and
Bonoua) developed through research have been made
available to cassava producers. These varieties are resistant
to disease and pests and can produce up to 40 tons per
hectare per year, compared to less than 20 tons per hectare
for traditional cassava varieties (N’zué et al.,, 2013).
Despite the introduction of these improved varieties, the
yield of cassava varies between 20 and 30 tons per hectare
which is still far below the potential yield. According to
Ojeniyi et al. (2009), cassava production is limited by soil
fertility status in tropical areas and therefore necessitates
application of fertilizers. Cassava removes about 55kg of
N/ha, 132kg of P/ha and 112kg of K/ha from soil per cycle
(Howeler, 1991). However, farmers rarely use chemical
fertilizers due to scarcity and cost, hence the dependence
on cheap organic sources of nutrients. These reasons
necessitate research on increasing effectiveness of organic
manures and suitable rate of application.

Natsheh and Mousa (2014) found that compost
application is the best management for increasing soil
fertility, cucumber yield and decrease the cost of N mineral
fertilizers. According to Ehab and Ahmed (2015), compost
improves Lagenaria siceraria yield. It contains organic
matter and nutrients that enhance plant growth and
biological substances inhibiting diseases pathogens action
(Liu et al., 2013; Catello et al., 2014). Recently, Coulibaly
et al. (2019) showed the importance of compost in
increasing maize yield and its attributes in Cote d’Ivoire.
Despite a lot of works on compost efficacy on numerous
plants productivity increase, the performance of compost
from poultry manure and its suitable application rate on
cassava has not received adequate research attention
especially on ferralitic soil in Southern Cote d’Ivoire where
cassava is dominant. This work is a comparative study of
the effects of NPK fertilizer, compost from poultry manure
and combined application of their reduced rates on growth,
yield parameters of cassava on ferralitic soil in Southern
Céte d’Ivoire.

Materials and methods

Study Site

The experiments were carried out at the ecological
station of Lamto. The station is situated in the center of
Cote d’Ivoire at the southern tip of the “V-Boualé”
between latitudes 6°13 - 6°25 North and longitudes 4°97 -
5°02 West. The big rainy season extends from April to July
(4 months) and the short rainy season lasts two months
(October and November). The big dry season covers 4
months (December to March) and the short dry season lasts
two months (August and September) (Durand and Skubich,
1982). The mean temperature varies around 26.49°C. The
mean maximum precipitation is observed in June (330.25
mm) and the minimum value in January (15.47 mm). The
relative humidity is higher in September (91.94%) and
lower in April (85.41%). The soil of the experimental
station of Lamto is ferralitic (ferralsol) (Yao-Kouamé and
Allou, 2008).

Plant and Organic Material

The plant material was composed of healthy stems of
four varieties of cassava (Yacé, Six mois, Alleda agba and
Bonoua) aged of six months. The plant material was
obtained from the “National Center for Agricultural
Research (CNRA) in Cote d’Ivoire. All these varieties have
a crop cycle of 12 months. The varieties “Yacé” and
“Alleda agba” have an erect stem. As for the “Six mois”
variety, it has a branching and dichotomous appearance.
The “Bonoua” variety has two branches and therefore has
a trichotomous appearance. The cuttings were made with
pruning shears and the soft parts of the stem were avoided
(Raffaillac, 1992). The cuttings had a length of 20 to 25 cm
and had four to six nodes where the axillary buds are
located. The planting was done in April and three type of
fertilizers (inorganic fertilizer NPK 12-22-22, compost and
the mixture of both fertilizers) were applied in May around
the cassava plants. NPK 12-22-22 was spread at a rate of
400 kg. hati.e. 48 kg N hal, 88 kg P.Os ha and 88 kg
K20 hal. Compost was applied at a rate of 10 t.ha? i.e.
16.8 g N kg1, P: 12.6 g P.Osg kg, K: 22.76 g K20 kg™.
The mixture was composed of 200 kg of NPK and 5 tons
of compost, thus containing 24.08 kg N ha, 44.06 kg
P205 ha' and 44.11 kg K20 ha?. These amounts of
fertilizers used were applied at a single dose according to
Toukourou and Carsky (2001) and Adjanohoun (2006).

Compost Preparation

For the preparation of chicken manure compost, a pit (1
m X 1 m x 1 m) was dug and the bottom was cemented to
prevent the loss of nutrients. The chicken manure was
collected from a farm around the study site. The pit was
filled with 50 kilograms of chicken manure and the
compost was prepared according to "Indore Indian
method" (FAO, 1980). The humidity level in the pit was
also regularly adjusted between 50-60%, and then the pit
was covered with palm leaves to maintain the humidity.

Experimental Design

The experimental design was a completely randomized
block with three replicates. Each block (320 m?), with 16
elementary plots of 12 m?, corresponded to a type of
treatment (NPK, compost, mixture of compost and NPK
and control). The consecutive elementary plots were
separated by an alley of 2 m wide and regularly weeded.
An elementary plot consisted of three lines of 4 plants,
either a total of 12 plants of cassava. Planting was carried
out on the same day for all treatments with one cutting per
hole at a depth of 2 to 3 cm. The distance between the
planting points was 1 m x 1 m, or 10,000 plants ha™*. The
different elementary plots received a single rate either NPK
fertilizer (400 kg.ha'), compost (10 t.ha') or the mixture
NPK (200 kg)-compost (5 t). All applications were made
as surface fertilizer around the cassava plants. Three
replicates of the experiment were carried out during two
consecutive crops cycle. The first rehearsal was conducted
from March 2016 to January 2017 and the second from
March 2017 to January 2018. The total rainfall of the two
growing periods was 870.90 mm and 991.70 mm
respectively.

Before the experiment, the soil and the compost were
analyzed for pH, total organic carbon (TOC), total N, total
K, total available P, calcium (Ca) and magnesium (Mg).
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Distilled water suspension of each substrate was used to
measure the pH after mechanical agitation for 30 min and
filtration. N was analyzed by using the Kjeldhal method
(Tandon, 1993). P, K, Mg and Ca were determined by
using spectrometric methods (Olsen et al., 1954; Standford
and English, 1949). TOC was determined according to the
method used by Baize (1988).

The cassava agronomic parameters as the number of
stems per cutting (NSC), the number of leaves per plant
(NLP), the neck diameter of the stem (NDS), the stem
length (SL), the length of leaves (LL), the scale of the plant
(ScP) and the leaf width (LWi) were measured. The
number of leaves per plant (NLP) was determined by
multiplying the number of apexes per plant by the average
number of leaves per apex (Daellenbach et al., 2005). Neck
diameters of stems (NDS), stem lengths (SL) and leaf
width were measured using the methodology described by
Aniekwe et al. (2004) and Ambang et al. (2007). Yield and
its attributes as the average number of tuberous roots per
plant (NTRP), the mean weight of a tuberous root (WTRP),
the weight of tuberous roots per plant (WTRP) were
recorded. The yield of fresh roots per hectare (Y) was
calculated as followed:

NTRPxWTRP

Yield= x10000

NTRP = number of tuberous roots per plant;
WTRP = Average weight of a tuber per plant;
S = Cultivated area

Data Analysis

A multivariate variance analysis (MVA) was performed
with R software, version 3.1. The AMOVAs were
supplemented by ANOVA tests when interactions were
significant. When a significant difference was observed
between the different factors, Least Significant Difference
(LSD) multiple range-tests procedure were used to separate
the means of the different treatments. Means were given as
mean followed by standard deviation (M £ SD). Significant
differences were determined at P<0.05.

The principal component analysis (PCA) was performed
using the software XLStat (2019) to test whether the type of
soil treatment or fertilizer influenced yield and its attributes.

Results

Effect of Fertilizers on Growth Parameters of
Cassava

Table 1 encapsulates the chemical composition of the
compost used in this study and the soil properties before
the experiment. It appeared that each chemical parameter

Table 1. Chemical composition of the compost and the soil

obtained with the compost was significantly higher in the
cultivated soil.

The effect of fertilizers on cassava growth parameters
is presented in Table 2. It appeared that the type of fertilizer
influenced (P<0.001) the growth parameters of cassava.
The number of stems per cutting differed significantly
(P<0.05) from one type of fertilizer to another. The highest
number of stems per cutting (3.75+0.75) was obtained with
NPK applied on the variety “Bonoua” and the lowest
numbers were registered on the control plots with all the
varieties which were similar statistically.

The length and the diameter of the stem depended on
the variety of cassava and the type of fertilizer applied. The
stem length varied from 67.61+45.22 cm to 128.72+68.59
cm while the diameters varied from 13.01+5.68 mm to
23.29+£13.14 mm. The variety of cassava “Six mois”
produced the longest stems and the “Bonoua” variety gave
the shortest stems. However, the longest stems (128.72 cm)
obtained with the variety “Six month” and the largest stems
(23.29 mm) got with the variety “Bonoua” were registered
when the mixture of NPK and compost was applied.

As for the number of leaves produced per stem and the
size of the foliage, the plants in non-fertilized plots
developed fewer leaves compared to plants in fertilized
plots. The Bonoua variety with trichotomous branching
developed more leaves with larger size whatever the
fertilizer used compared to those obtained in the control.
However, the highest number of leaves (65. 57+41.22) and
the largest wingspan (122.774+27.30 cm) were observed
with the “Bonoua” variety grown on plots where the
mixture of compost -NPK was incorporated as fertilizer
into the soil. The largest and the longest leaves were noted
with the “Bonoua” and “Six mois” regardless of the type of
fertilizer used. However, they were registered with the
mixed compost and NPK.

Effect of Type of Fertilizer on Yield Parameters of
Cassava

The yield of the different varieties of cassava in
function of the type of fertilizer is represented on Figure 1.
There was a significant variation in yield of the different
varieties in this study. The highest yield (61.37 t/ha) was
observed when the mixed compost-NPK was used to
fertilize the variety “Bonoua”. The lowest yield (12.51
t/ha) was obtained on the control plots with the variety
“Yacé”. Globally, for each type of variety of cassava, the
highest yield was obtained when compost and NPK were
mixed. The decreasing efficacy of fertilizers on cassava
was CoMa-NPK, CoMa, NPK and control. Also, the
variety “Bonoua” performed better with fertilizers than the
other varieties whose decreasing order was as follow: Six
mois > Alleda agba > yacé.

Chemical characteristics (g/kg)

Type of substrat pH c N b K Ca Mg CIN
CoMa 7.18 272.8 16.82 12.6° 22.76*  136.69°  4.67° 16.23?
Soil 6.10° 14.8° 1.3° 1.02° 0.09° 1.68° 0.96° 11°
F 4.02 1.85 10.23 9.8 7.32 2.54 20.13 5.62
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

CoMa: Compost from chicken manure, C: carbon, N: nitrogen, P: phosphorus, K: potassium, Ca: calcium, Mg: magnesium, C/N: ratio carbon-nitrogen;
NB: Values followed by same letters in a column are not significantly different (P>0.05).
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Table 2. Effect of treatments and variety on cassava growth parameters

T \% NSC LS (cm) NLP WLP (cm)  LF (cm) ScP (cm) NDS (mm)
Yc 2.238+1.20° 78.88+51.08" 32.53+20.56% 14.61+4.23° 14.73+4.759 71.27+33.58™ 13.16+5.95
c Aa  2.20+0.90° 76.01+44.791 33.79+22.511 14.30+4.12° 14.32+4.519 75.00+32.20'  13.46+6.14f
Sm  2.45+1.21°  89.52+57.07" 35.73£18.59' 14.00+3.54° 14.75+3.989 83.68+25.87% 13.45+6.25
Bo 2.34+091° 67.61£45.221 38.00+25.43" 14.53+4.51° 13.88+4.57% 85.41+30.74  13.01%5.68f
Yc  3.3741.04% 112.68+66.179 46.20+26.04F 1.50+3.87° 15.29+4.212 100.65+33.987 17.37+7.42°¢
CoMa |A& 323£0.90° 115.75+63.80° 45.04+44.80F 15.95+3.43 15.18+4.18° 100.35+34.87F 17.50+8.81¢
Sm  2.87+1.122 121.10+75.07° 51.51433.439 16.66+3.67% 17.91+3.78% 103.03+29.70° 18.93+73.82°
Bo 3.62+0.81* 108.05£60.69° 59.71+44.68° 16.75+4.05% 17.10+4.21* 109.95+32.09° 21.98+8.082
Yc  3.09£0.90° 95.75+58.22F  40.96+22.289 15.26+3.79° 15.66+£3.85° 92.96+27.70' 15.62+6.90°
NPK A 3.42+0.88° 96.58+59.23F  46.79+35.47" 15.38+4.14% 15.14+4.73° 92.12+33.96' 15.79+8.27¢
Sm  3.51£0.92% 111.14+72.279 48.95+31.57° 16.58+4.03% 16.39+3.64° 94.22+24.05" 16.68+6.65¢
Bo 3.75+0.758 91.96+53.279 53.29+34.75° 16.60+4.47% 16.27+4.28" 98.17+29.329 17.81+6.89¢
Yc  3.20+0.99% 116.84+52.51° 46.81+23.78" 15.3244.19° 15.77+4.16° 106.27+26.28¢ 17.02+6.61¢
CoMa- |Aa  3.38+1.21% 117.72+59.04° 46.70+32.93F 15.91+4.01° 16.91+4.15° 104.32+32.81% 19.34+8.15P
NPK |Sm 3.47+1.16% 128.72+68.59% 52.01£31.56% 16.32+4.02% 17.17+4.18% 118.47+26.06° 19.80+7.30°
Bo 3.07+1.03% 112.93+46.258° 65.57+41.22% 16.54+4.37% 17.3243.99% 122.77+27.30% 23.29+13.142
F 2.317 2.357 2.439 3.00 3.16 2.67 3.58
P <0.01 <0.01 <0.001 <0.001 <0.001 <0.001 <0.001

T: Treatments; V: Varieties, NB: Values followed by same letters in a column are not significantly different (P>0.05). NSC: Number of stems per
cutting, LS: Length of stem, LWi: Leaf width, LL: Leaf length, NLP: Number of leaves per plant, ScP: Scale of the plant, NDS: Neck diameter of the
stem, CoMa: Compost from chicken manure, NPK: Inorganic fertilizer, Yc: Yacé, Bo: Bonoua, Sm: six mois, Aa: Alleda agba, C: Control.

BYcC

80 T

60 + d

50 +

30 +

Yield of fresh tuberous root (t/ha)

20 T I k k

0 T‘ f

OAa OSm 0OBo

=
«
—
4@
—

C CoMa

NPK CoMa-NPK

Fertilizers

Figure 1. Effect of fertilizers on yield in function of cassava varieties. C: control, CoMa: compost from chicken manure,
NPK: inorganic fertilizer, CoMa-NPK: mixed compost and NPK, Yc¢ : yacé, Bo: Bonoua, Sm: six mois, Aa: Alleda
agbha

Yield attributes varied in function of the type of
fertilizer and the variety of cassava (Table 3). Statistically,
yield and its attributes of the different varieties differed
significantly (P<0.001) in function of the type of fertilizer
and variety.

The number of tuberous roots per plant varied from 3
to 6. According to the LSD test, the highest number of
tuberous roots per plant (5.83+0.73) was registered with
the mixed compost-NPK spread on the variety “ Bonoua”
and the lowest (3.13+0.68) was obtained with the variety
“Six month” on the control plots. However, for each type
of treatment, there was no significant difference between
the number of tuberous roots per plant of the four varieties
of cassava. Relatively to the weight of tuberous roots, it

varied significantly in function of the variety for each type
of fertilizer.

Except with the mixture of compost and NPK, the
heaviest roots were measured with the varieties “Bonoua”
and “Six mois” for all fertilizers. When the compost and
NPK were mixed and spread, no significant variation was
observed between the weight of roots. The weight of
tuberous roots per plant was similar in the control plot
despite the variety of cassava. With the compost and the
inorganic fertilizer respectively, the weight of tuberous
roots per plant varied significantly from one variety of
cassava to another. However, for both fertilizers, the
weight of tuberous roots per plant was similar for the
varieties” Yacé” and “Alleda agba” on one hand and for
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“Bonoua” and “Six mois” on the other hand. Relatively to
the mixture of compost and NPK, the highest weight of
tuberous roots per plant was obtained with the variety
“Bonoua” and the lowest was got with the other varieties
which were similar statistically.

Influence of The of Type of Fertilizer on Cassava
Growth and Yield Parameters

The principal component analysis (PCA) was
performed to evaluate the relationships between the type of
fertilizer (C, CoMa, NPK and CoMa-NPK) and cassava
agronomic parameters (Y, NSC, ScP, LWi, LL, LS, NLP,
NDS) as shown on Figure 2. The PCAl and PCA2
explained respectively 76.97% and 9.50% of the total
variances, either 86.47%. The yield (Y), the number of

stems per cutting (NSC), the length of main stem (LS), the
leaf width (LW), leaf length (LL), the number of leaves
(NLP), the scale of the plant (ScP), neck diameter of stem
(NDS) were strongly correlated each to another. Except
with the control, cassava agronomic parameters were also
strongly affected positively by the type of soil treatment as
the mixture of compost and inorganic fertilizer (CoMa-
NPK). The PCA clustered the different fertilizers in
function of their efficacy on cassava growth. It appeared
that inorganic fertilizer (NPK), compost (CoMa) and the
mixture of both fertilizers (CoMa-NPK) had
approximately similar effect on cassava agronomic
parameters. In contrast to these latter, control was
negatively correlated to yield parameters and to the other
soil treatments methods.

Table 3. Yield attributes variation in function of the type of fertilizer and cassava varieties.

Treatments Variety Performances parameters
NTRP WTR (kg) WTRP (kg/plant)

Yc 3.50+0.694 0.36+0.06° 1.31+0.399

c Aa 3.33+1.044 0.37+0.06° 1.25+0.438
Sm 3.13+0.68¢ 0.41+0.064 1.35+0.389
Bo 3.2540.504 0.46+0.054 1.67+0.718
Yc 4.12+0.69¢ 0.78+0.12¢ 3.55+0.88f

CoMu Aa 4.12+0.77¢ 0.86+0.12° 3.93+0.81f
Sm 4.05+0.62¢ 0.98+0.052 4.94+0.56°
Bo 4.11+0.66° 0.96+0.062 5.09+1.47°
Yc 4.69+0.78° 0.80+0.20° 3.76+1.18f

NPK Aa 4.38+0.83P 0.88+0.09° 3.974+0.92f
Sm 4.27+0.70° 0.98+0.192 4.18+0.83¢
Bo 4.47+0.65° 0.97+0.182 4.54+1.43°
Yc 4.97+0.81% 1.03+0.222 5.06+1.08°
Aa 5.30+0.922 0.96+0.132 5.13+0.91°

CoMa-NPK Sm 5.44+0.842 0.93+0.09° 5.2041.17b
Bo 5.83+0.732 1.03£0.142 6.13+1.372

F 2.68 6.92 3.428

P <0.001 <0.001 <0.001

NTRP = number of tuberous roots per plant; WTRP = weight of a tuberous root; WTRP = weight of tuberous roots per plant; CoMa: chicken manure
compost, NPK: inorganic fertilizer, Yc: yacé, Bo: Bonoua, Sm: six mois, Aa: Alleda agba; NB: Values followed by same letters in a column are not

significantly different (P>0.05).

Discussion

Effect of Fertilizers on Growth Parameters, Yield and
Its Attributes of Cassava

The different growth parameters of cassava evaluated
in this study were the number of stems per cutting, stem
length, neck diameter of stem, leaf number, leaf length and
width, and scale of plant. These evaluated agronomic
variables were strongly influenced by the variety and type
of fertilizer applied to the soil. The agronomic parameters
obtained with the compost and the inorganic fertilizer were
higher than those got with the control. This result could be
linked to the ability of compost and inorganic fertilizer to
improve soil fertility, which in turn had increased the
nutrients availability for plant growth. Similarly, Coulibaly
et al. (2019) observed an increase in maize growth after
applied compost and NPK. They explained their result by
a higher content of plant nutrients in compost and inorganic
fertilizer and the availability of the nutrients for the plant.
It also appeared that, for each variety, the best developed
growth parameters were observed with the mixed inorganic
fertilizer and compost from chicken manure compared to

when they were brought separately. However, the highest
agronomic performance was observed when compost and
NPK were mixed and spread on the variety “Bonoua”. The
efficacy of the combined fertilizers could result in an
associated effect of compost and NPK. In fact, organic
fertilizers are known for their slow release of nutrients
when applied on soil (Vern Grubinger, 2005) and therefore
cannot meet crop requirements in a short time. Thus, the
sole application of compost could not meet the usual
intensity of agriculture production. Concerning inorganic
fertilizers, they liberate nutrients as soon they are spread.
These nutrients can be leached and won’t be available to
plants when they are needed. The efficacy of organic
manure coupled with synthetic fertilizers has been
confirmed to be a better approach to improve and sustain
soil fertility and crop production than the sole application
of mineral or organic manure by several authors (Kumar et
al., 2017; Bandyopadhyay et al., 2010). Indeed, when they
are combined, inorganic fertilizer might play a role of
“priming effect” after what the action of organic fertilizer
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starts because of its slow action. In these conditions, the
plant cannot miss nutrients during its growth. The results
also showed that yield and its attributes differed in function
of the varieties of cassava. The highest yield and the best
yield attributes were obtained with the variety “Bonoua”.
These differences in yield and its attributes could be
attributed to the initial characteristics of the varieties. The
variety “Bonoua” might develop more roots that absorb
sufficient nutrients for the development of the plant.
Contrary to “Bonoua”, the other varieties yacé, six mois,
and Alleda agha might develop less roots and therefore
assimilate little amount of nutrients that might influenced
negatively their yield and attributes. Similarly, Olaiya and
Salami (2017) found a significant difference in yield and
its attributes while growing four yellow cassava varieties
(NTA TMS 01/1368, IITA TMS 01/1371, IlTA
TMS01/1412 and IITA TMS 01/1593). The yields
obtained in this study were significantly higher than the
9.33 t.ha'! got by Olaiya and Salami (2017). The observed
difference could be linked to the variety of cassava and the
type plot treatment.

‘ ® Agronomic parameters @ Type of fertilizer |
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Figure 2. Influence of the of type of fertilizer on cassava

growth and yield parameters.

(NTRP: number of tuberous roots per plant; WTR: weight of a tuberous
root; WTRP: weight of tuberous roots per plant; LS: length of stem; ScP:
scale of plant; LL: leave length; NLP: number of leave per plant; NDS:
neck diameter of stem; LWi: leave width; Y: yield of fresh tuberous root
per hectare, CoMa: chicken manure compost, NPK: inorganic fertilizer,
Yc: yacé, Bo: bonoua, Sm: six mois, Aa: Alleda agba.)

Correlation Between Fertilizers, Growth and Yield
Parameters

The principal component analysis (PCA) showed a
positive correlation between cassava growth parameters
and the type of fertilizer (compost, NPK, compost-NPK)
on one hand and between the yield parameters and the type
of fertilizer on the other hand. The positive correlation
between the fertilizers as compost, NPK and the mix
compost-NPK and yield parameters could be linked to their
chemical composition that influenced vyield and its
attributes. Compost, NPK and the mixture of compost and
NPK are known for containing plant nutrients that can
improve plant growth, yield and its attributes (Mahmood et
al., 2017; Olaiya and Salami, 2017; Coulibaly et al., 2019).
It also appeared that the mixture compost-NPK was
strongly correlated to cassava growth parameters, yield and

its attributes compared to when they were used separately.
Compost and NPK might be more efficient when they are
combined than when they are separated. Similarly, Anas et
al. (2019) found that organic manure coupled with
inorganic fertilizer increased more rice growth and yield
compared to when these fertilizers are used separately. The
increase in cassava growth, yield and yield attributes under
organic manure coupled with inorganic fertilizer treatment
might be allied to the faster release of nutrients from
mineral fertilizer increasing the photosynthetic capacity at
early growth, while the slow and gradual release of
nutrients from organic manure throughout the growing
season enhanced photosynthetic ability, especially at the
tuberous stage of roots. According to Mehasen et al.
(2012), the co-applied use of manure and chemical
fertilizer sustained soil fertility and improved nutrient
uptake and plant growth.

The PCA showed a strong correlation between plant
leaves and yield. The correlation between cassava leaves and
yield could be explain by the ability of leaves anatomy to
influence the photosynthetic capacity by changing the
mesophyll thickness and increasing the space for
chloroplasts at the cell surface necessary for the gas
exchange (Oguchi et al., 2003). In fact, it has been shown
that photosynthesis is the main driver of crop production by
improving plant growth and biomass production (Khan et
al., 2017). In the current study, compared with control, sole
NPK application and compost application significantly
enhanced cassava growth and yield parameters. This could
be ascribed to the easier intake of nutrients from mineral
fertilizer and compost fertilizer. In general, there was no
significant difference between growth and yield parameters
obtained with inorganic fertilizer and those got with organic
fertilizer. The previous activity of microorganisms during
the composting process by mineralizing the substrate could
make the nutrients more available to plant. Our result in this
study was contrary to that of Lazcano et al. (2013). Indeed,
the authors showed that nutrients from inorganic fertilizers
are more labile and available to plant than those from organic
manures.

Conclusion

In this study, compost from chicken manure, inorganic
fertilizer (NPK) and the mixture of both fertilizers
increased cassava growth and yield compared to the
control. There was no significant difference between
growth parameters and yield parameters respectively
obtained with the compost and with NPK. Compost
coupled with inorganic fertilizer (NPK) gave the most
developed plants and the highest yield. The different
fertilizers were more efficient on the variety “Bonoua”.
Spreading the mixture of compost from chicken manure
and inorganic fertilizer can lead to an optimal production
of cassava precisely the variety “Bonoua” on a ferralitic
soil in Cote d’Ivoire
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