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ABSTRACT

In the Far-North region of Cameroon, where the population increases due to the demographic growth and
consequently the demand in food is manifested considerably for the populations which are most focused on
the agriculture practices. The peasants, who are the main actors of rural area are leads to the low
productivity of cultures due to the poor crops management practices (the absence of cultures rotation) and
the low soil fertility. This study was carried out at the Polyvalente Station of Agricultural Research of the
North-Cameroon. The objective of this study was to evaluate the effects of chemical fertilizers associated
with the organic manure on the growth parameters of Sorghum varieties (Local and Zouaye) in a degraded
soil. Treatments were: TO (0 kg of control); T1 (14 kg of poultry manure); T2 (2.4 kg of fertilizers 23-10-
5+2Mgo +7.5S); T3 (14 kg of poultry manure + 2.4 kg of fertilizers 23-10-5+2Mgo +7.5S). The
experimental design was a completely randomized blocks with 3 repetitions. The parameters evaluated
were: the germination rate, the height and the diameters of plants. The results showed that the germination
rate was important with the use of poultry manure and the association of both treatments for the two
varieties of Sorghum. Referred to the control, the use of all substrates such as poultry manure, fertilizers and
both treatments, significantly improves the height of plants for the varieties of Sorghum. However, the
number of leaves emitted by these varieties was significant (P<0.05) with the use of all substrates. The
useof poultry manure, mineral fertilizers and the associated of substrates poultry manure + mineral fertilizers
significantly improve the diameter of these varieties, compared to non-amended plots.

Key words: Fertilizers, Sorghum, Poultry manure, Degraded soils, Sudano-sahelean area.

INTRODUCTION

In the part of North of Cameroon, the cereals constitute a basis food of populations. This region has known
since few years by the low productivity of cereals such as Sorghum, Maize and Rice (IRAD, 2012). The
Sorghum (Sorghum bicolor (L.)) is one of the most cultivated cereals in the world and the most important
for the millions of people in the semi-arid and arid tropics of Africa (Siene et al., 2019). In Africa, it comes
third after maize and rice (Haicha et al., 2023; Comas & Gomez, 2002). It is one of the main foods in the
poor regions of the world and where the food security is further threatened (Haicha et al., 2023).

Apart from human consumption, it is also used in animal feed, agro-food industry such as manufacture of
alcoholic beverages, bread-making, biscuits (Siene et al., 2019). Its straw is used as animal fodder (Haicha
et al., 2023). However, the low productivity of this culture encountered in the Septentrional zone ofCameroon
is mainly due to the diseases attack during the growing stages of plants (coal disease), caterpillar attack on
the field, the parasites attack (Striga sp), poor crop management practices, low soil fertility, extreme
climatic conductions, the poverty of soils which has receives many cultures during the years. The
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crop environment is manipulated through agronomic management such as seed quality, plant population,
and fertilizers, which influence the growth and ultimately the grain yield. Consequently, these soils are
increasingly unproductive and, in extreme cases, degraded due to intensive cultures (monocultures) and the
absence of crops rotation. In most degraded soils, the fertilization is not efficient for cultures due to the
erosion of soils, the lack of incomes nutrients elements transported during harvest (Mukengere, 2010). The
majority of these soils are leads to a low capacity of water retention and nutrients elements indispensable for
the plant growth (Mukengere, 2010).

Many studies have focused at the importance of mineral fertilizer use (Siene et al., 2019; Nyembo et al.,
2012). Their apply in a good time favor the growth and high productivity of cultures (Siene et al., 2019).
However, their extreme use and considering the degraded soils of the Sudano-sahelean zone of Cameroon
which leads to the decrease of organic matter, soil acidification, desaturation of the exchange complex, an
increase in aluminum toxicity. In the face of this fact, it is suggested the use of organic manure for the
restoration of soils and increase the productivity of cultures (llunga et al., 2016; Siene et al., 2019). In fact,
the organic manure has very beneficial effects on the physico-chemical and biological properties of the soil
and plays a very important role in mineral fertilization (Siene et al., 2019; Lompo, 2006). The organic
matter is an important source of nutrients for plants (Wang-Bara et al., 2022; Siene et al., 2019; Koffi¢ &
Yeéo, 2016). The use of organic fertilizers is, therefore, a key factor in the modernization of agriculture in
developing countries. It is also beneficial on the physico-chemical and biological properties of the soils
(Siene et al., 2019; Lompo, 2006). The general objective of this study is to evaluate the effect of the use of
organic manure associated with mineral fertilizers on growth of two varieties of Sorghum in a degraded soil
of North, Cameroon.

MATERIALS AND METHODS
Description of the site zone

The study was realized on the site of Polyvalente Station of Agricultural Research of North of Cameroon.
The area is covered by the Sudano-Sahelean climate type, characterized by 2 seasons: a rainy season from
May to September period, with heavy rains from July to August, followed by a cold season (October to
January) and a warm dry season (February to April). Temperatures range from 30°C to 40°C. The
vegetation of this area is dominated by Butyrospermum parkii, Tamarindus indica, Balanites aegyptiaca and
herbaceous. The main cultivated crops are Millet (Pennisetum glaucum), Sorghum (Sorghum bicolor),
Maize (Zea mays), Peanut (Arachis hypogea), Fonio (Digitaria sp), Cowpea (Vigna unguiculata), Bambara
groundnut (Vigna subterranea).

Vegetal materials

For this experiment, the “Local variety” of Sorghum providing from the locality of this zone and the
ameliorated seeds of Sorghum such as Zouaye variety were collected from the Institute of Agricultural
Research for Development (IRAD) of Garoua. These varieties are considered like late with the cycle of
development around 90 to 120 days.

(A) Local variety B) Zouaye variety
Figure 1: Varieties of Sorghum used (Local (A) and Zouaye (B)).
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Test implementation

The soil preparation consists to doing plowing process and delimitation of experimental units. Soil labor
was made at 25 cm of depth and also treatment of soil was done with herbicides for kill weeds in unit plots.
Spreading substrates (poultry manure + mineral fertilizers) was quantified and done two weeks before
sowing of different cultures. After two weeks, mineral fertilizers NPK 23-10-5+2Mgo +7.5S was applied for
good growing of plants in field.

Fertilizers used

The fertilizers used are constituted of recommended mineral fertilizers NPK (23-10-5+2Mgo +7.5S) of dose
of 100 kg and urea (45 % N) for 1ha and chicken manure in reason of 70 g per units of 20 m2. The

application dose of 2.4 kg of chemical fertilizers was applied per unit on field for the Sorghum varieties
culture (Local and Zouaye). The organic manure as chicken manure is used in reason of 70 g per plants for
the density of 174 plants per unit for the cereals. The quantities of 14 kg of chicken manure were applied per
unit which receives this substrate.

Experimental design

The experimental design was a block completely randomized with 3 repetitions and fourth treatments
including control (TO), chicken manure (T1), Fertilizers types 23-10-5+2Mgo +7.5S (T2) and chicken
manure + fertilizers (T3). Every block is divided in sub-blocks arranged at the distance of 0.5 and each unit
measure 4 m x 10 m=20 m? for the cereals culture. Before sowing, soil was labor at 25 cm of depth. Sowing
process was done two weeks after with 80 cm of distances between lines and 25 cm between pockets. The
total number of plants per unit was 174. The seeds were sowed in soil approximatively at 5 cm depth and
weeds were sprayed in every unit considered. Spraying after sowed with pesticide was realized at thirteen
weeks against attacks of plants by others insects.

Treatments

The applied quantities of different substrate (chicken manure and mineral fertilizers) were measured with a
scale (Table 1). Treatments are control without any substrate (TO), poultry manure (T1), fertilizers 23-10-
5+2Mgo +7.5S (T2) and the association of substrate (T3). Before sowing, 14 kg of organic manure (chicken
manure) were applied on all experimental units which receives poultry manure. However, fertilizers types
23-10-5+2Mgo +7.5S+ urea (45 % N) were applied in reason 2.4 kg on units which receives mineral
fertilizers 2 weeks after sowing.

Table 1: Applied treatments and control.

Treatment code| Treatments Doses

TO Control 0 kg

T1 Chicken manure 14 kg

T2 Fertilizers 23-10-5+2Mgo +7.5S 2.4 kg

T3 Chicken manure+ Fertilizers 23-10-5+2Mgo +7.5S|14 kg+2.4 kg

Parameters assessment
Germination rate of cereals

The germination rate was evaluated on the field. The number of germinated plants and not germinated plants
were counted in order to determine the rate of plants, which are germinated per units for different treatmen
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and control. Data were collected from 10t days after sowing (DAS) on 15 plants takes like reference for
measure.

_ _ Number of seeds germinated poquets
Germination rate = » 100
Number of seeds on the try

Total numbers of pocket = number of germinated pockets + number of empty pockets.

Height of plants

The growing of plants determination consists to measure with decameter the height of 15 plants takes like
reference at the interval of 10 days. Data were collected for every treatment and control on four sampling

campaigns, 30 DAS, 40th DAS, 50t DAS, and 60t DAS.
Number of leaves

The number of leaves was counted on every plant reference of 15 plants. It is consisting to determine the
number of leaves for each treatment considered at the interval 10 days on four sampling campaigns, 3ot
DAS, 40" DAS, 50t DAS, and 60t DAS.

Diameter of plants

The diameter of plants was measure with caliper on every 15 plants reference for all treatments at the
interval 10 days on four sampling campaigns, 30t DAS, 40t DAS, 50t DAS, and 60t DAS.

Statistical analysis

Data of growing and yields were performed using ANOVA test with software R-cmdr. Significances
average separation were done with the test of Tukey at the probability of 5 %.

RESULTS AND DISCUSSIONS

Germination rates of Sorghum varieties

The germination rate of the two varieties of Sorghum (Local and Zouaye) in the amended plots was higher
compared to the control plots (Figure 2a and 2b). The use of poultry manure and the combined effect of both
treatments favor the germination rate of the two varieties of Sorghum compared to non-amended plots. They
vary respectively of 90.90 % (poultry manure) and 95 % (poultry manure + fertilizers) for the “Local
variety” and followed by the germination rate of 94.5 % (poultry manure) and 95 % (poultry manure +
fertilizers) for the ameliorated Zouaye variety.

Local variety Zouaye variety
96.00% 95.00%
& 94.00% T e4s0%
s <
@ &
= 4 .
& 92.00% 90.90%% g 94.00%
= e a 93.63%
o S
5 90.00% Z 9350%
A 88.30% R
88.00% 93.00%
86.00% 92.50%
84.00% : 92.00% P
T1 T2 T3 T1 T2 T3
Treatments Treatments
Figure 2a: Local variety Figure 2b: Zouaye variety

(TO = control; T1 = poultry manure; T2 = fertilizers 23-10-5+2Mgo +7.5S; T3 = poultry
manure +fertilizers 23-10-5+2Mgo +7.5S).
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Height and the number of leaves of Sorghum varieties

The Figure 3a and 3b shows the effect of different treatment on the height of plants at 30t 40t 50th and
601" DAS of Sorghum varieties. The height of plants increased during the growing stages of Sorghum
varieties. Compared to the control plots (T0), the growth of plants was significant (P<0.05) from 30t DAS
to 601" DAS by the use of poultry manure (T1), chemical fertilizers (T2) and both treatments (T3). The
apply of all treatments enhance the height of plants during their growing for the “Local variety” (Figure 3a
). Similarly, in comparison within the two varieties and referring to the control (TO0), the same results were
also recorded with the ameliorated variety (Zouaye) where the use of different fertilizers like substrates
significantly (P<0.05) improve the height of plants during their development for all treatments applied (
Figure 3b).

The Flgure 4a and 4b illustrates the effect of different treatments on the number of leaves at 30t 40th, 50t
and 60t DAS of Sorghum varieties. The number of leaves was enhanced during the grovvth of plants. In
comparison to the control plots (TO), the number of leaves was significant (P<0.05) from 30t DAS to 601"
DAS by the use of poultry manure (T1), fertilizers (T2) and the association of poultry manure + chemical
fertilizers (T3). These substrates applied favor the appearance of plants leaves during the development
stages for the “Local variety” (Figure 4a). In comparison between the two varieties and referred to the
control treatment, the same results were more observed with the ameliorated variety (Zouaye) where the use
of all treatments were more significant (P<0.05) and improve the number of leaves emitted during the
growth of plants from 40t DAS to 60" DAS (Figure 4b).

Local variety Zonaye variety
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Figure 3a: Height of plants of Local variety. Figure 3b: Height of plants of Zouaye variety.
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Figure 4a: Number of leaves of Local variety. Figure 4b: Number of leaves of Zouaye variety.
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Stem diameter of Sorghum varieties

The Figure 5a and 5b illustrates the effect of different treatments on the diameter of plants at 30t 40th, 50
th and 60" DAS of Sorghum varieties. The diameter of plants was increase during the growth of plants
Sorghum. Compared to the control plots (T0), the diameter of plants was significant (P<0.05) with all the
treatments applied during the experimental essay. That suggest the use of poultry manure (T1), chemical
fertilizers (T2) and the association of poultry manure + chemical fertilizers (T3) were good for the diameter
of plants for the “Local variety” (Figure 5a). The same results were also obtained by the use of different
fertilizers on the diameter of plants for the ameliorated variety of Sorghum (Zouaye), where all treatments
were enhanced their diameters during the growth of plants (Figure 5b).

Local variety Zouaye variety
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Treatment according to days Treatments according to days
Figure 5a: Stem diameters of plants of Local variety. Figure 5b: Stem diameters of plants of Local
variety.

(TO = control; T1 = poultry manure; T2 = fertilizers types 23-10-5+2Mgo +7.5S; T3 = poultry manure +
fertilizers types 23-10-5+2Mgo +7.5S).

DISCUSSIONS

At the start of this study, we evaluate the germination rate of Sorghum on the field. We recorded a variation
among the different substrates used. The germination rate of “Local variety” of Sorghum was most suitable
with the use of poultry manure and the association of both treatments (poultry manure + fertilizers),
compared to the non-amended plots. Also, for the ameliorated ‘“Zouaye variety” of Sorghum, the same
treatments applied considerably improve de germination rate of plants. These substrates have a good effect
for the germination rate of plants on this locality (degraded soil). Our works corroborate with the results of
Nyembo et al. (2012), which found that the different doses of fertilizers on the yields of Maize enhance the
germination rate of plant. Also, the works of Wang-Bara et al. (2021) on the organic amendment of Maize
and Sorghum plants ameliorate the germination rate of plants.

The results showed that the height of plants of “Local variety” of Sorghum significantly increase with the
supply of all substrates, such as the poultry manure, fertilizers and both treatments, referring to the control
plots. In comparison to the ameliorated “Zouaye variety” of Sorghum and referring to the non-amended
plots, the same results were also recorded on the growing of height of plants. That prove the positive effect
of all substrates in the growth on height of plants in this area. Ours results are similar to the works of
Tshibingu et al. (2017), founded a good growing on the height of plants of Maize in the plots which receives
the fertilizers (organic matter or mineral fertilizers) compared to the control plots. The apply of organic
manure in poor soils considerably favor the penetration of plant-roots, the circulation of air or water in the
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soil and the formation and maintenance of the Argilo-Humic Complex of soils (Wang-Bara et al., 2021,
Amadji and Migan, 2001). The nutrient elements (Phosphorous, Nitrogen) are available through the
decomposition and mineralization of organic manure and which is important for the growth of plants (Wang-
Bara et al., 2021; Laminou, 2010).

The number of leaves emitted by the “Local variety” of Sorghum were most significant with the use of
poultry manure, fertilizers and the association of both treatments (poultry manure + fertilizers). However, in
comparison to the ameliorated “Zouaye variety” of Sorghum and referring to the control plots, the same
results were also obtained by the applied of all treatments on the appearance of leaves during the vegetative
stages. That suggest the good effect of organic and mineral fertilizers on the development of plants.
However, the works of Wang-Bara et al. (2022) on the organic amendment of two varieties of Rice showed
a good effect on the tillage of plants. We could suggest that the use of organic manure associated with a
certain quantity of chemical fertilizers ameliorate the availability of nutrients for the cultures and mostly
provides to the decomposition of organic amendment for a good vegetative recover of plants during their
development (Wang-Bara et al., 2022).

The use of poultry manure, fertilizers and the associated of substrate of poultry manure + fertilizers
significantly improve the diameter of plants of the “Local variety” of Sorghum referring to the non-amended
plots. In comparison to the ameliorated “Zouaye variety” of Sorghum and referring to the control plots, the
applied of all treatments have also a good effect to the growth of plants on the stem diameter of plants.
According to the works of Metouchi and Yahia (2020), the plant growth of Phaseolus vulgaris with the
supply of organic manure enhance the diameter of plants and the number of fruits during the maturation.
Also, the works of Wang-Bara et al. (2021) and Aristil (2019) on the organic fertilization of Sorghum bicolor
showed that the variations of the stem diameters depend on the levels and fertilizers types used.

CONCLUSION

The results of our works on the valorization of the organic manure and mineral fertilizers on the germination
rate and the growth parameters of two varieties of Sorghum bicolor (L.) in the degraded soils of Sudano-
sahelean zone showed a good response on the germination rate with the poultry manure and both treatments.
The applied of all substrates such as poultry manure, fertilizers and both treatments significantly improvethe
height of plants for the two varieties of Sorghum (Local and Zouaye variety). The number of leavesemitted
by the two varieties of Sorghum was most significant (P<0.05) with the use of all substrates, compared to the
non-amended plots. The stem diameter of plants of the two varieties of Sorghum bicolor(L.) was most
ameliorated with the applied of all substrates such as the poultry manure, fertilizers and both treatments,
compared to the control plots.
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