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Effect of organic and mineral fertilizers on the growth and production
parameters of maize (Zea mays L.) at Djalingo in the north region of
Cameroon

ABSTRACT

In Cameroon, maize (Zea mays L.) remains the staple food crop the most consumed in the
northern part of that country. Therefore, investigation of the effects of organic and inorganic
fertilizers applied singly or in combination on growth and production parameters of TZEE-W
maize variety was carried out from June to September 2015 in the locality of Djalingo in the
North region of Cameroon. Field experiments were designed in Randomised Complete Block
Design (RCBD) in three replicates treatments single or combinations of organic manures (Cow
dung, Poultry manure and Cotton crab) with the inorganic fertilizer (NPK 150 kg/ha). Plant
maize receiving the mixture of mineral and organic fertilizers significantly improved their
growth and production traits. The highest maize grain yield up to 6.33 tons/ha was registered in
the maize plot treated with the mixture of 1/4 Cow dung + 1/4 Cotton crab +1/4 Poultry manure
+1/4 NPK while a moderate maize grain yield of 3.87 and 3.76 tons/ha were obtained in the
combination treatments of 1/2 Cotton crab+ 1/2 NPK treatment and 1/2 Cow dung + 1/2 NPK,
respectively. Thus, fertilization strategies that mix inorganic fertilizer with organic manures
should be developed and adopted by farmers to increase and improve maize yield, especially
in the northern part of Cameroon where famine and poverty are recurrent.
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1. INTRODUCTION

In Sub-Saharan Africa, cereals such as maize, wheat, rice and millet constitute the main staple
food for diverse households. In that continent, approximately 98 million hectares of cultivated
areas are allocated to cereal crops for a production about 162 million tons annually [1]. Among
these cereals, the maize (Zea mays L.) remains the most cultivated in Africa and covers an area
up to 34 million hectares for an estimated production of 70 million tons [1]. According to [2], an
estimated 300 million people of sub-Saharan Africa exclusively depend on maize grains as
sources of food security and economic income. However, maize production in sub-Saharan
Africa is facing diverse biotic and abiotic factors that significantly decrease the yield production
of that cereal. The major factors that limit its production include cultivars being grown weed

infestation, soil fertility, imbalanced nutrition, disturbed soil properties, etc. [3].



So, the use of the mineral fertilizer for their immediate beneficial action on the productivity of
the maize crop brings an immediate solution to this problem of deficit in mineral elements
indispensable to soil fertility. For fast-growing maize plant, it needs sufficiently N, P and K
essential elements supply and chemical fertilizers are mainly solicited by the farmers [4].
Nevertheless, their high cost and their unavailability make them almost inaccessible to small
farmers [5]. Moreover, it’s exclusive use increase soil acidity, a degradation of the physical
status and a reduction of the organic elements of the soil [6]. In such a context, scientific
research recommends adaption of strategies based on the use of biological manures or bio-
fertilizing [5][7]. According to [8], organic fertilizers, such as chicken manure, farmyard manure,
sheep manure, etc., may substitute chemical fertilizers in the maize crops when farmer’s
financial situation is limited. Since P nutrient can be increased with the use of organic manure,
the use of sustainable, inexpensive and renewable resources able to maintain soil fertility that are
readily available on the farm is needed [9]. The use of biological fertilizers rich in biogenic
elements are important for a better production quality and yield. Organic fertilizers improve soil
fertility by maintaining it healthy without any residual effects and are much cheaper [10].
Several previous studies reported that a high maize grain yield was obtained when inorganic
fertilizer is combined with organic manures. Study reported by [11] revealed that the application
of the mixture of inorganic fertilizers with compost significantly improve maize growth
parameters leading to high grain yield. Similarly, study conducted by [12] revealed that instead
of using organic or inorganic fertilizer separately, the integration of organic and inorganic
fertilizers seemed to be the best treatment for the high maize quality and yield production. Other
research revealed also that combining organic and inorganic sources of nutrients led to the high
maize yield compared to the singly application [13].

In that context, the present study aimed to improve maize production by using less inorganic
fertilizer and increasing utilization of organic manures (Cow dung, Cotton crab and chicken

droppings) in the soudano-Sahelian agro-ecological zone in the north region of Cameroon.

2. MATERIAL AND METHODS

2.1 Study site

The present investigation was conducted in 2019 the locality of Djalingo (located between
latitude 9°18.5'N and longitude 13°23.51’E) situated around the IRAD of the Garoua located in

the Division of Benoue in the North region of Cameroon. The agro-ecological zone belongs to



the Soudano-Sahelian climate type characterized by a short rainy season (from May to
September) and long dry season (from October to April). An alternated hot blowing and
harmattan coming from the North-East characterized the dry season of the zone. That agro-
ecological zone is characterized by massif mountains, plains and periplains as well as high
plateaus and basins. Benoue River and its tributaries constitute the hydrographic system and
ferruginous soils are the most found in the area. Plants Imperata cylindrica and Pennisetum
purpureum constitute the principal herbaceous stratum and vegetation is dominated by a shrubby
savannah. In that study site, average annual rainfall was 226 mm with an average temperature of
29.56°C and relative humidity of 764.02%.

2.2 Maize variety

The maize seed used in this present study was the TZEE-W variety supplied by the Institute of
Agriculture for development (IRAD) of Garoua in north region of Cameroon. It is a white grain
maize variety with a production yield of 5 tons/ha, tolerant to streak, having short vegetative

cycle (less than 3 months) and highly appreciated as fresh corn by the consumers.

2.3 Fertilizers

The organic fertilizers used in this present assessment included poultry manure, cow dung,
decayed cotton crab in which, each organic manure was applied at 7 tons/ha. The inorganic
fertilizer used in this study was NPK 14-24-14 (150 kg/h) and was applied singly or mixed with
organic manures in proportion of 50% for binary combination and 25% for tetra combination.

2.4 Experimental design and crop treatments

The experiments were conducted in 1003 m? area previously cleared, plough and moved in about
30 cm depth to completely discard weed roots. As maize plant is very sensitive to weeds, non-
selective weed-killer Kalash (Glyphosate acid 680g/kg) was applied before seedling and 7 days
post seedling, the selective weed-killer known under the commercial name as Atrazine was
sprayed to eliminate recalcitrant weeds that persist in the farm.

Then, 27 experimental units were constituted according to Randomised Complete Block Design
(RCBD) comprising 9 treatments in 3 replicates. In the 27 experimental units of the area, 9
treatments were set. These treatments included: T1= negative control, T2= mineral fertilizer
NPK 14-23-14 (150 kg/ha), T3= 146 g of cow dung/seed hole, T4= 146 g of cotton crab/seed
hole, T5= 146 g of poultry manure/seed hole, T6= 1/2 cow dung + 1/2 NPK, T7=1/2 cotton crab



+ 1/2 NPK, T8= 1/2 poultry manure + 1/2 NPK and T9= 1/4 cow dung + 1/4 cotton crab + 1/4
poultry manure + 1/4 NPK. Each experimental unit covered 25 m? (5 m length x 5 m wide) with
1m space between 2 experimental units and 1.5 m between plots. Maize seeds were sowed in 3-6
cm depth seed holes distant of 25 cm in each row and distance of 80 cm between two rows in the
same plot was maintained. Seven days (7) after seedling, surplus maize plants in each seed hole
were discarded to remain only one plant/hole and inorganic fertilizer or organic manures were
applied singly or in combination to the maize plants. Weeding of the whole experimental area

was conducted manually starting from 21 days after seedling followed by earthing up.

2.5 Agronomic parameters assessed

Seven (7) days after, the germination rate (%) was determined by counting number of plants
germinated in each seed hole. The germination rate was calculated according to the following
formula:

o number of seeds germinated
Germination rate (%) = Number of seeds sowed 100

During the vegetative phase, growth parameters including plant height, number of leaves and
noose stem girth were evaluated each week starting from 2 weeks after seedling. Days to
anthesis, days to silking and ear height from the ground were also recorded during the
assessment period. Production parameters such as length of ear (cm), number of grains/row of
ear, number of ear/treatment, weight of 1000 grains (kg) and grain yield (ton/ha) were

determined.

2.6 Statistical analyses

Data of growth and production parameters of TZEE-W maize variety were subjected to the
analysis of variance (ANOVA) using SPSS (Statistical Package for the Social Sciences) version
16.0 software. Using the same software, Tukey test at P=0.05 was conducted for means

comparison.

3. RESULTS
3.1 Influence of organic and inorganic fertilizers on the growth parameters of maize
Table 1 presents the effect of organic and inorganic fertilizers applied singly or in combination

on the number of days starting seedling to anthesis, to silking and anthesis-silking interval as



well as ear height from the ground of maize assessed. The number of days from seedling to
anthesis significantly (Fs, 15=9.80; P<0.001) varied from 49 days in T2, T8 and T9 to 59 days in
the negative control. The number of days to silking were also significantly (Fs, 18=19.76;
P<0.001) short in the treatments T1 (52 days), T6 (51 days), T8 (51 days) and T9 (51 days)
compared to the negative control. Although a high anthesis to silking interval was noticed in the
negative control (5 days) but, no significant (F, 15=1.68;, P>0.05) difference was noticed
between the all treatments assessed. The position of ear from the ground significantly (F,
18=4.34; P<0.01) varied with treatments and were high in the treatments T6 (75.06 cm), T7
(74.10 cm), T8 (76.93 cm) and T9 (70.63 cm) compared to the negative control (48.46 cm).

Table 1. Influence of organic and inorganic fertilizers on days to anthesis, days to silking,
anthesis-silking interval and ear height from the ground of maize cultivated in the locality of
Djalingo in the North region of Cameroon.

Treatments Days to Days to Anthesis to silking Ear height (cm)
anthesis silking interval (Days) from ground
T1 56.00+0.57a  62.00+1.15a 5.33%1.20a 48.46+1.25b
T2 49.00+1.73c  52.00+0.57bc 3.67+1.76a 69.40+1.04ab
T3 52.00+0.57bc  56.00£1.15b 4.00+1.73a 65.86+2.21ab
T4 51.00+0.57bc  54.00+0.57hc 3.00+1.15a 60.86+2.44ab
T5 53.00+0.00ab  54.00+1.15bc 1.67+0.67a 62.70+7.35ab
T6 50.00+0.57bc  51.00+0.57¢ 1.67+0.67a 75.06+1.48a
T7 52.00+0.57bc  53.00+0.57bc 1.00£0.00a 74.10+7.47a
T8 49.00+£0.57c  51.00+0.00c 2.00+0.57a 76.93+6.05a
T9 49.00£0.00c  51.00£0.57c 2.00+0.57a 70.63+1.34a
Fs, 19) 9.80*** 19.76*** 1.68ns 4.34**

T1= Negative control, T2= NPK (150 kg/ha), T3= Cow dung, T4= Cotton crab, T5= Poultry manure, T6=
1/2 Cow dung + 1/2 NPK, T7= 1/2 Cotton crab + 1/2 NPK, T8= 1/2 Poultry manure + 1/2 NPK and T9=
1/4 Cow dung + 1/4 Cotton crab +1/4 Poultry manure +1/4 NPK. MeantStandard error of the mean in
each column followed by the same letter did not differ significantly according to Tukey test (P=0.05).
P>0.05, **P<0.01 and ***P<0.001. Each datum represents the mean of 3 replicates values.

Fig 1 presents the influence of inorganic and organic fertilizers used singly or in combination on
the noose stem girth of the maize plant. Globally, noose stem girth of the maize plants
significantly varied with the fertilizer treatments applied and the time period after seedling. The
noose stem girth of the varied significantly (F, 15=2.78; P=0.034<0.05) from 1.40 cm (negative
control) to 2.20 cm (Poultry manure + NPK), 14 days after seedling. Three weeks (21 days) after
seedling. The noose stem girth of the varied but not significantly (Fs, 15=1.20; P=0.35>0.05)
from 2.20 cm (1/2 Cotton crab + 1/2 NPK) to 3.03 cm (NPK 150 kg/ha), 14 days after seedling.

Fourteen (14) days after seedling, a high noose stem girth were recorded in the plant maize



treated with NPK 150 kg/ha (2.00 cm), cow dung + NPK (2.10 cm), Poultry manure (2.20 cm)
and 1/4 Cow dung + 1/4 Cotton crab +1/4 Poultry manure +1/4 NPK (2.00 cm). These stem
diameter increased also to 3.03 cm for NPK 150 kg/ha treatment, 2.90 cm for dung + NPK
treatment and 2.33 cm 1/4 Cow dung + 1/4 Cotton crab +1/4 Poultry manure +1/4 NPK after

treatment, 21 days post-seedling.
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Fig 1. Effect of inorganic and organic fertilizers used singly or in combination on the noose stem
diameter of the maize plant. T1= Negative control, T2= NPK 150 kg/ha, T3= Cow dung, T4= Cotton
crab, T5= Poultry manure, T6= 1/2 Cow dung + 1/2 NPK, T7= 1/2 Cotton crab + 1/2 NPK, T8= 1/2
Poultry manure + 1/2 NPK and T9= 1/4 Cow dung + 1/4 Cotton crab +1/4 Poultry manure +1/4
NPK.

The results of the weekly variation of the number of leaves and height of maize plants treated
with mineral fertilizer and organic manures are presented in the table 2. Globally, the number of
maize plant leaves did not varied significantly (P>0.05) with different fertilizer treatment
applied, but significantly (P<0.001) increased with the increasing time periods (Weeks). After 2
weeks post seedling, the number of maize leaves in all treatments applied did not differ
significantly and ranged from 4 to 5 leaves depending of the treatments. After 5 weeks post-
seedling, the number of leaves ranging from 10 to 11 leaves depending of each treatment was

recorded. Regarding time period, more plant leaves were registered in treatments T1 (Negative



control), T3 (Cow dung), T4 (Cotton crab), T7 (1/2 Cotton crab + 1/2 NPK) and T8 (1/2 Poultry
manure + 1/2 NPK) in which up to 5 leaves were counted in each maize plant after 2 weeks post-
seedling. After 5 weeks post seedling, an average of up to 11 leaves per plant was recorded in
treatment T1, T2 (NPK 150 kg/ha), T3 (Cow dung), T4 (Cotton crab), T5 (Poultry manure) and
T6 (1/2 Cow dung + 1/2 NPK).

Similarly, the maize plant heights did not varied significantly (P>0.05) after application of the
diverse fertilizer applied. In general, the maize height significantly (P<0.001) increased with the
increasing time period for all treatment set up and the high maize height was registered in the
treatments T1 (Negative control) and T2 (NPK 150 kg/ha) while T2 (NPK 150 kg/ha) and T6
(1/2 Cow dung + 1/2 NPK) treatment recorded a significant height after 5 weeks post-seedling.
The maize height ranged but not significantly (F, 18=0.65; P=0.72>0.05) from 12.60 cm (T3=
Cow dung) to 14.83 cm (T1= Negative control), 2 weeks after seedling while it ranged from
64.13 cm (T7= 1/2 Cotton crab + 1/2 NPK) to 86.03 cm (T2= NPK 150 kg/ha) after 5 weeks

post-seedling.

Table 2. Weekly variation of the number of leaves and height of maize plants treated with
organic and inorganic.

Number of weeks after seedling

Parameters Treatments 2 3 4 5 Fi 8

Number of plant  T1 5.07+0.03aD 7.06+0.40aC 9.36+0.18aB  11.26%+0.03aA 144.31***

leaves T2 4.96+0.14aD 7.10+0.17aC 9.53+0.31aB  11.80+0.35aA 127.31***
T3 5.00+0.11aD 6.50+0.20aC 8.93+0.18aB  11.16+0.43aA 105.70***
T4 5.10+0.10aD 6.93+0.06aC 9.06+0.37aB  11.16+0.61aA  51.73***
T5 4.83+0.14aC 6.96+0.38aB 9.30+0.70aA  11.10+0.95aA  18.86***
T6 4.76+0.13aD 7.23+0.26aC 9.90+0.40aB  11.93+0.56aA  68.10***
T7 5.03+0.08aD 6.73+0.17aC 8.93+0.46aB  10.60+0.15aA  85.30***
T8 5.23+0.14aD 6.96+0.40aC 9.26+0.40aB  10.96+0.49aA  42.79***
T9 4,96%0.12aD 6.60+0.20aC 9.00+0.20aB  10.56+0.32aA 122.38***
F, 18) 1.35ns 0.75ns 0.65ns 0.84ns

Plant height T1 14.83+0.48aD 29.00+1.68aC 51.33+1.14aB 78.70+3.24aA 208.92***

(cm) T2 14.30+0.75aD 29.56+0.44aC 56.03+1.61aB 86.03+4.53aA 165.91***
T3 12.60+0.87aC  24.00+2.55aC 45.16+5.34aB 69.23+8.02aA  24.82***
T4 13.20+0.25aC  26.70+1.64aC 47.73+6.48aB 71.83+8.72aA  21.68***
T5 13.07+£1.09aC 25.66+3.66aBC 47.73+7.82aB 73.50+12.73aA 11.83**
T6 13.00+0.85aD 29.23+1.85aC 55.16+1.77aB 84.56+6.70aA  75.01***
T7 13.53+0.99aD 25.26+1.08aC 44.90+2.38aB 64.13+5.40aA  53.52***
T8 13.50+0.86aC  29.26+3.43aC 51.43+6.12aB 78.40+8.59aA  25.65***




T9 13.46+£1.09aD  27.60+2.88aC 47.73+2.73aB  69.43+4.58aA  62.48***

Fs, 18) 0.65ns 0.75ns 0.77ns 0.96ns

T1= Negative control, T2= NPK (150 kg/ha), T3= Cow dung, T4= Cotton crab, T5= Poultry manure,
T6= 1/2 Cow dung + 1/2 NPK, T7= 1/2 Cotton crab + 1/2 NPK, T8= 1/2 Poultry manure + 1/2 NPK
and T9= 1/4 Cow dung + 1/4 Cotton crab +1/4 Poultry manure +1/4 NPK. MeanzStandard error of
the mean in each column followed by the same letter did not differ significantly according to Tukey
test (P=0.05). ™P>0.05, **p<0.01 and ***P<0.001. Each datum represents the mean of 3 replicates
values.

3.2 Influence of organic and inorganic fertilizers on the production parameters of maize
The influence of organic and inorganic fertilizers on the production parameters of maize
cultivated in the locality of Djalingo in the North region of Cameroon is presented in table 2. The
length of the maize ear was significantly (Fs, 15=9.49; P<0.001) short in the negative control
(10.80 cm) compared to the other treatments and high ear length ranging from 14-15 cm were
registered in organic manures used singly or in combination with the inorganic fertilizer (NPK
14-23-14, 150 kg/ha). The number of grains per row of ear significantly (F, 15=8.93; P<0.001)
varied from one treatment to another and the highest number of maize grain per row of ear up to
30 grains was registered in the treatment (T9) in which all the fertilizers evaluated are mixed
together, while only 20.76 grains/row was recorded in the ear of the negative control. The
number of ear per treatment significantly (Fs, 15=4.40; P<0.05) varied with treatments and the
high number of ears was registered in treatments T2 (51.66 ears) and T3 (53 ears) compared to
the negative control T1 (37 ears). The weight of 1000 grains was significantly (Fs, 18=11.75;
P<0.001) high in the treatment T9 (0.34 kg) compared to the other treatments (T2=0.26 kg,
T3=0.21 kg, T4=0.20 kg, T5= 0.22kg, T6=0.20 kg, T7=0.21 kg and T8=0.20 kg) and the lowest

weight was recorded in the negative control (0.17 kg).

Table 3. Influence of organic and inorganic fertilizers on the production parameters of maize in
the locality of Djalingo in the north region of Cameroon.

Treatments Length of ear Number of Number of Weight of 1000 grains
(cm) grains/row of ear ear/treatment (kg)
T1 10.80+0.32b 20.76+0.90b 37.00£7.02b 0.17+0.01c
T2 13.66+0.68a 28.30+0.65a 51.66+6.35ab 0.26+0.02b
T3 15.06+0.14a 29.30+0.35a 53.00£3.21a 0.21+0.01bc
T4 15.00+0.11a 29.43+0.56a 52.3315.45a 0.20+0.01bc
T5 14.33+0.64a 27.50+1.20a 27.331£4.33ab 0.22+0.02bc
T6 14.93+0.26a 29.20+0.45a 38.00£7.93ab 0.20+0.00bc
T7 15.73+0.47a 29.86+1.63a 45.66+9.87aa 0.21+0.01bc




T8 14.93+0.85a 28.76+1.42a 38.66+4.84ab 0.20+0.01bc
T9 15.20+0.10a 30.06+0.52a 46.66+12.38ab 0.34+0.02a

F@, 18) 9.49*** 8.93*** 4.40* 11.75%**

T1= Negative control, T2= NPK (150 kg/ha), T3= Cow dung, T4= Cotton crab, T5= Poultry manure,
T6=1/2 Cow dung + 1/2 NPK, T7= 1/2 Cotton crab + 1/2 NPK, T8= 1/2 Poultry manure + 1/2 NPK
and T9= 1/4 Cow dung + 1/4 Cotton crab +1/4 Poultry manure +1/4 NPK. MeanzStandard error of
the mean in each column followed by the same letter did not differ significantly according to Tukey
test (P=0.05). "P>0.05 and ***P<0.001. Each datum represents the mean of 3 replicates values.

Figure 2 presents de yield of TZEE-W maize genotype treated with organic and inorganic
fertilizers used singly or in combination in the locality of Djalingo in the North region of
Cameroon. Globally, the yield in grain of the maize genotype assessed significantly (Fs, 18=
18.08, P<0.001) varied with the fertilizer treatments applied. The highest maize yield was
obtained in the treatment combination of 1/4 Cow dung + 1/4 Cotton crab +1/4 Poultry manure
+1/4 NPK in which 6.33 ton/ha was recorded. The binary combination organic-inorganic
fertilizers treatments showed a moderate maize grain yield of 3.87 tons/ha for 1/2 Cotton crab+
1/2 NPK treatment, 3.76 tons/ha for 1/2 Cow dung + 1/2 NPK treatment and 3.07 tons/ha for 1/2
Poultry manure + 1/2 NPK treatment. The plots maize plants treated singly with organic or
inorganic fertilizers produced low yields of 2.93, 2.71, 2.54 and 2.53 tons/ha for cotton crab, cow
dung, NPK 150 kg/ha and poultry manure applications, respectively. The lowest grain yield of

1.53 ton/ha was recorded in the plot set as negative control (plot without fertilizer application).
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Fig 2. Grain yield (tons/ha) of TZEE-W maize genotype obtained by treating maize plants with
organic and inorganic fertilizers applied singly or in combination. T1= Negative control, T2= NPK
(150 kg/ha), T3= Cow dung, T4= Cotton crab, T5= Poultry manure, T6= 1/2 Cow dung + 1/2 NPK,
T7= 1/2 Cotton crab + 1/2 NPK, T8= 1/2 Poultry manure + 1/2 NPK and T9= 1/4 Cow dung + 1/4
Cotton crab +1/4 Poultry manure +1/4 NPK. MeanzStandard error of the mean in each column
followed by the same letter did not differ significantly according to Tukey test (P=0.05). "“P>0.05
and ***P<0.001. Each datum represents the mean of 3 replicates values.

4. DISCUSSION

The inorganic and organic fertilizers used singly or in combination significantly improved
growth and production parameters of the maize variety assessed. Globally, the mixture of
mineral and organic fertilizers was the best compared to singly application of each fertilizer.
Globally, growth parameters including height, number of leaves and noose stem girth of the
maize crop were significantly influenced by the inorganic fertilizer application compared to the
other treatments. High corn plant height observed in the plots receiving inorganic fertilizers
could be attributed to the ready available nitrogen compared to N from organic manures, which
firstly should be decomposed and mineralized before releasing nitrogen assimilable by plants
[14][15]. The slow release of nutriments from the organic manure treatments might explain the
delay in growth of maize plants within weeks observed in this present study.

The application mineral and organic fertilizers in combination in this present study significantly

improved the growth parameters of the plant maize assessed. Similarly, [16] found that the



application mixture of 50% NPK+50% chicken manure significantly increased the height of corn
up to 195.25 cm compared to the singly used of each fertilizer (50% NPK= 186.25 cm and 50%
chicken manure= 153 cm). Indeed, organic manure incorporated in the soil reduces the
evaporation and enabling adequate water for plant root growth. Organic manure renders soil soft
and facilitates the rapid expansion of plant roots to get properly water required for plant growth
[17]. According to [18], plant nutrient sources from the organic and inorganic fertilizers
combination stabilize the synergism and synchronization between nutrient release and plant
recovery for better maize crop growth and yield. Organic manure improved soil moisture
contents and it porosity and has capacity to hold water by reducing soil compaction and bulk
density [19]. Among the binary combination of inorganic chemical with organic manures, the
combination of cow dung 7 tons/ha or cotton crab 7 tons/ha with NPK 150 kg/ha in this present
investigation significantly increased growth parameters and moderately augmented maize grain
yield. Similarly, study conducted by [20] in Uganda showed that the application of inorganic
combined with different cattle manures (cattle manure stored under shade, cattle manure stored
in the open, cattle manure slurry digested and vermi-compost) significantly increased (p < 0.05)
maize growth parameters and yields when compared with the singly application and the control.
Conversely to the findings of the present study, [21] reported that plants treated with poultry
manure assimilated efficiently nitrogen compared to those receiving cattle slurry, pig manure,
sheep manure or ammonium sulphate as fertilizer. Study conducted by [22] showed also that the
treatment of plant maize with NPK 120 kg N/ha combined with poultry manure produced a high
number of grain line up to 12.62 lines, high number of grain per ear (360 grains) and the weight
of 1000 grains (299.9 g). This difference could be explained by the difference organic manures
composition in fertilizing elements and the rate process of their decomposition since advanced
decomposed organic manures easily release ammonium ions which are a source of mineral
nitrogen readily utilized by plants [23][24].

The combination of the inorganic fertilizer with the three organic manures mixed together led to
the highest maize grain yield compared to single or binary mixture treatments. Similarly, the
treatment of maize crop with the mixture of N (120 kg/ha), compost (10 ton/ha) and S (15 kg/ha)
led to high grain yield (7.9 ton/ha), plant height (252 cm), number of grain per ear (486 grains),
ear weight (0.14 g) and weight of 1000 grains (492 g) [11]. From Egypt, the mixture of compost
(10 tons/fed) and sheep manure added to ureaform (50 kg/fed) significantly conducted to the



highest grain yield and quality of maize [12]. Maize crop treated with inorganic fertilizer NPK at
150-85-50 kg/ha combined with 8 ton/ha Sheep manure, 8.5 ton/ha farmyard manure and 7
ton/ha poultry manure yielded high 1000 grains weight up to 220.8, 215.0 and 234.4 g,
respectively compared to their applications singly and control [3]. Multiple combination of
inorganic fertilizer with organic manures may release sufficiently N, P and K essential elements
and consequently may improve soil fertility for a better blooming of maize plant with good long

ears well filled in grains.

5. CONCLUSION

The different fertilizer treatments used in this present study significantly improved the growth
and production of the maize variety assessed. Anthesis to silking interval (Days) of maize treated
with the combination of mineral and organic fertilizers were short (at most 2 days) compared to
singly application of these fertilizers. Production parameters including length of ear (cm),
number of grains per row of ear and number of ear per treatment of the maize were significantly
improved when treated with the combination of NPK 150 kg/ha with cow dung, chicken manure
and cotton crab fertilizers. The highest maize yield was obtained in the treatment combination of
1/4 Cow dung + 1/4 Cotton crab +1/4 Poultry manure +1/4 NPK in which 6.33 ton/ha was
recorded. The binary combination organic-inorganic fertilizers treatments showed a moderate
maize grain yield of 3.87 tons/ha for 1/2 Cotton crab+ 1/2 NPK, 3.76 tons/ha for 1/2 Cow dung +
1/2 NPK and 3.07 tons/ha for 1/2 Poultry manure + 1/2 NPK. Applications of inorganic fertilizer
combined with organic manures like cow dung, cotton crab and poultry manure should be used
at optimum rates by farmers with low income to increase and improve their maize yield

production in the north region of Cameroon where famine and poverty are recurrent.

6. REFERENCES

1. FAOSTAT. Food and Agriculture Organization of the United Nations Statistics 2015.
http://Faostat.fao.org (accessed March 13, 2020).

2. Macauley H and Ramadjita T. Cereal Crops: Rice, Maize, Millet, Sorghum, Wheat.
Background paper. 2015.

3. Mahmood F, Khan I, Ashraf U, Shahzad T, Hussain S, Shahid M, Abid M, Ullah S. Effects of
organic and inorganic manures on maize and their residual impact on soil physico-chemical
properties. J Soil Sci Plant Nutr. 2017; 17 (1): 22-32.



4. Awodun MA. Effect of poultry manure on the growth, yield and nutrient content of fluted

(6]

pumpkin. Asian J Agric Res. 2007; 1(2): 67-73.

. Singh A, Poonam, Ghosh AK. Screening and assessment of phosphate solubilising microbes

as potential biofertilizer, isolated from selected wetland and rain-fed ecosystem of Bihar.
Asian J Exp Biol Sci. 2012; 3(2): 397-406.

6. Hao X, Cho CM, Racz GJ, Chang C. Chemical retardation of phosphate diffusion in an acid

\l

soil as affected by liming. Nut Cycl Agroecosyst. 2002; 64: 213-224.

. Ngakou A, Nwaga D, Ntonifor NN, Tamo M, Nebane CLN, Parh IA. Contribution of

Arbuscular Mycorrhizal Fungi (AMF), rhizobia and Metarhizium anisopliae to cowpea
production in Cameroon. IntJ Agric Res. 2007; 2(9): 754-764.

8. Khan MA, Abid M, Hussain N, Masood MU. Effect of phosphorus levels on growth and yield

©

10.

11.

12.

13.

14.

15.

of maize (Zea mays L.) cultivars under saline conditions. Int J Agri Biol. 2005; 7: 511-514.

. Oliveira C, Alves V, Marriel I, Gomes E, Scotti M, Carneiro N, Guimaraes C, Schaffert R, Sa

N. Phosphate solubilizing microorganisms isolated from rhizosphere of maize cultivated in
an oxisol of the Brazilian Cerrado Biome. Soil Biol Biochem. 2009; 41: 1782-1787.

Dutta S, Pal R, Chakeraborty A, Chakrabarti K. Influence of integrated plant nutrient
phosphorus and sugarcane and sugar yields. Field Crop Res. 2003; 77:43-49.

Admas H, Gebrekidan H, Bedadi B, Adgo E. Effects of Organic and Inorganic Fertilizers on
Yield and Yield Components of Maize at Wujiraba Watershed, Northwestern Highlands of
Ethiopia. Am J Plant Nutr and Fertilization Technol. 2015; 5: 1-15.

Abd ElI-Gawad AM, Morsy ASM. Integrated impact of organic and inorganic fertilizers on
growth, yield of Maize (Zea mays L.) and soil properties under Upper Egypt Conditions. J.
Plant Production, Mansoura Univ. 2017; 8(11): 1103 — 1112.

Khan S, Mohammad TJ, Bilal A, Tarig S, Wisal A. Yield and yield components of maize as
affected by integrated management of sheep manure and urea fertilizer. Middle East J Agric
Res. 2016; 5(4): 522 533.

Shisanya C.A, Mucheru MW, Mugendi DN, Kung’u JBE. Effect of organic and inorganic
nutrient sources on soil mineral nitrogen and maize yields in central highlands of Kenya. Soil
Tillage Res. 2009; 103: 239-246.

Okoroafor I, Okelola E, Edeh O, Nemehute V, Onu C, Nwaneri T, Chinaka GE.
Effect of organic manure on the growth and yield performance of Maize in Ishiagu, Ebonyi
State, Nigeria. IOSR J Agric Vet Sci. 2013; 5: 28-31.



16

17.

18.

19.

20.

21.

22.

23.

24,

. Baghdadi A, Halim RA, Ghasemzadeh A, Ramlan MF, Sakimin SZ. Impact of organic and
inorganic fertilizers on the yield and quality of silage corn inter-cropped with soybean. Peer
J. 2018; 6: €5280; DOI 10.7717/peerj.5280.

Negassa W, Negisho K, Friesen DK, Ransom J, Yadessa A. Determination of optimum
farmyard manure and NP fertilizers for maize on farmers field. Seventh Eastern and Southern
Africa Regional Maize Conference. 11™-15™ February. 2001: 387-393.

Huang S, Weijian ZW, Yu X, Huang Q. Effects of long-term fertilization on corn
productivity and its sustainability in an Ultisol of southern China. Agri Ecosyst Environ.
2010; 138, 44-50.

Papini R., Valboa G., Favilli F., L’abate G. Influence of land use on organic carbon pool
and chemical properties of Vertic Cambisols in central and southern Italy. Agri. Ecosyst
Environ. 2011; 140: 68-79.

Jjagwe J, Chelimo K, Karungi J, Komakech AJ, Lederer J. Comparative performance of
organic fertilizers in maize (Zea mays L.) growth, yield, and economic results. Agronomy.
2010; 10 (69): 1-15.

Rees R., Castle K. Nitrogen recovery in soils amended with organic manures combined
with inorganic fertilizers. Agronomy. 2002; 22: 739-746.

Bhatt KR, Bhattachan BK, Marahatta S, Adhikari JB. Yield performance of maize (Zea mays
L.) under different combinations of organic and inorganic nutrient management during spring
at Rampur, Chitwan, Nepal. Acta Sci Agri. 2019; 4(1): 120-127.

Atiyeh R, Subler S, Edwards C, Bachman G, Metzger, J, Shuster WE. Effects of
vermicomposts and composts on plant growth in horticultural container media and soil.
Pedobiologia. 2000; 44: 579-590.

Diacono M, Montemurro F. Long-term effects of organic amendments on soil fertility - A
review. Agron Sustain Dev. 2010; 30: 401-422.



