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INTRODUCTION
In Niger, agriculture is the primary source of income for 
farmers and also the main economic activity of the country. The 
chronic food insecurity that crosses the country has oriented 
agricultural policy towards the promotion of irrigated crops 
including vegetables which increasingly occupies a place of 
choice in Nigerien agriculture and, since the drought of the 
1980s [1], with 48,000 hectares or 68% of irrigated areas, and 

the most laudable crops are onion (Allium cepa L.), sweet 
potato (Ipomoea batatas L.), cabbage (Brassica oleracea L.), 
cassava (Manihot esculentus L.), potato (Solanum tuberosum 
L.) and tomato [2]. The latter is one of the most important 
crops in the world and in Africa both in terms of its place in 
production systems as well as its consumption and nutritional 
value [3]. Tomatoes (Lycopersicum esculentum) are grown in 
all regions of Niger [4], with production of fresh tomatoes in 
2008 estimated at 50,958t for an area of ​​around 5,118 ha and 
an average yield of 9,957 tons / Ha. (DNSA/MDA, 2009). 
However, tomato production remains much lower [4]. This low 
yield, favored by poor plant development, is due to high disease 
pressure, plant-parasitic nematodes and harmful insects [5] and 
low soil fertility [6] The use of organic and mineral fertilizers 
is necessary to correct nutrient deficiencies due to poor soil 
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Soil poverty constitutes one of the main constraints which limit the productivity of crops 
and particularly vegetable crops in Niger. The rational use of organic and mineral fertilizers 
is necessary not only to overcome low soil fertility but also and above all to correct nutrient 
deficiencies due to poor soil management practices. This study was conducted, aiming to 
assess the effects of organic fertilizers (compost and biochar) and mineral fertilizers (NPK 
15 15 15 and UREE) on the productivity of tomato (Solanum lycopersicum) cv Tropimech. 
The study is carried out at the Saga experimental. in a completely randomized block 
design consisting of three repetitions and six treatments including a control treatment (T0).  
treatments are: T0 (without fertilizer); T1 (10t/ha of compost); T2 (0.5t/ha of Biochar); T3 
(5kg/ha of Grower Fertilizer); T4 (25kg/ha of Urea + 125kg/ha of NPK 15 15 15); T5 ((10t/
ha of compost+0.5t/ha of Biochar+5kg/ha of FertilizerGrower+25kg/ha of Urea +125kg/ha 
of NPK 15 15 15). The results showed that the biomass yields (40.89±15.06t/ha) and fruit 
yields (14.93±7.79t/ha) recorded for the treatments T0 (without fertilizer) are part of the low 
yields recorded in the study and that All doses of fertilizers administered gave good yields 
(21.39±15.48t/ha to 32.05±25.20t/ha). Treatments T1 and T2 gave satisfactory results and 
good fruit quality (86.20±10.227% and 79.93±12.470%) with only respective doses of 10t/
ha of compost and 0.5t/ha of biochar. On this basis, we can admit that a reduction in the dose 
of mineral fertilizer and a sufficient supply of organic manure will be essential to ensure a 
better yield of tomato fruits.
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management practices. But also, the use of synthetic (mineral) 
fertilizers is limited by their exorbitant and increasing price on 
the market and especially by the acidification of soils caused 
by their long-term applications [7] and groundwater pollution 
[8]. For this, two organic fertilizers (biochar and manure) and 
two mineral fertilizers (NPK + Urea and Grower) were used to 
carry out this study in order to evaluate their effectiveness on 
the yield of the tomatoes.

MATERIALS AND METHOD 
Study site and soil structure

The study was undertaken in the Saga experimental site 
(figure 1) located in “Kaffa Koira”in commune II of Niamey 
between (13°27”36.34236’N, 2°9”28.05804 E). The choice of 
this site is justified by the environmental conditions similar to 
tomato growing areas to ensure expression of the agronomic 
characteristics of the Tropimech variety.

 
Figure 1. Localisation of experimental site 

The experimental design used was a completely randomized 
block consisting of three repetitions and six treatments 
including a control (T0) (without any fertilizer application). 
The elementary plot (EP) is a board 1.5 m x 1 m e.g.  1.5 m² 
of surface area. The distance between tow plots was 0.5 1 
m between the blocks. The tomato plants were transplanted 

following spacings of 50 cm between the rows and 50 cm 
between the plants (50 cm x 50 cm) (Figure 2).

           Figure 2.  Experimental setup

Plant material

The plant material consists of seeds of the tomato variety, 
Tropimech, which is very resistant to Verticillium, Fusarium 
1-2, Stemphylium and Alternaria. Its cycle, from planting to 
maturity, is 70 to 75 days. Vigorous and productive, the plant 
produces rounded, red-colored tomatoes weighing 50 to 60 g 
on average which can reach 10 to 12 cm. Their flesh is firm, 
soft and contains little water and is of good quality. The choice 
of this variety is made on the basis of five criteria:

•	 Flavor,
•	 Precocity,
•	 Excellent conservation
•	 Resistance to disease and transport
•	 The importance of production in Niger.

Conduct of the test and maintenance

The trial was conducted during the 2021-2022 dry season.  
The tomato was sown in the nursery on October 25, 2021 in 
previously disinfected soil with deep plowing by exposing 
the clods to the sun (heat) against tomato diseases and pests 
and better phytosanitary management of seedlings. The soil 
preparation (ploughing, crumbling, making the beds) was 
done on December 8, 2021 and the compost and biochar 
were added as background manure to the plots depending on 
the treatments. The tomato seedlings were transplanted on 
December 10, 2021, approximately 45 days after sowing. The 

top dressing fertilizers (NPK, Urea and Gower) were applied 
on 12/21/2021, 01/5/2022, 01/19/2022 and 02/3/2022 also 
depending on the treatments. Manual weeding was carried out 
on demand. The first harvest took place on March 30, 2022. A 
total of five harvests have been done for each treatment.

Table 1.  Doses of fertilizers used
Treatments Formulation Application periods

T0 (Witness) 0 kg
T1 (Compost) 1 kg / m² 10t/ha Soil preparation 
T2 (Biochar) 50 g/ m² 0,5t/ha Soil preparation 
T3 (Grower) 0.5 g/ m² 5kg/ha Flowering and at fruiting stages

T4 (Urea + NPK) 2,5g/m² + 12,5g 
/ m² 

25kg/ha + 
125kg/ha Flowering and at fruiting stage

T5 (Compost+Bio-
char+Grower)

1 kg / m²+ 50g /
m²+0.5g/m²

0,5t/ha5kg/
ha150kg/ha

Soil preparation (compost and 
biochar) and flowering and at 

fruiting (grower)

NB: For mineral fertilizers, the contributions are localized (at the plant level)
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Observations and data collection

•	 Observations and data collections were made in each 
plot. The parameters measured were:

•	 The height of the leaves: it was measured at the 
flowering stage;

•	 The number of fruits per plot: the fruits are harvested 
and counted at each harvest

•	 The weight of fruit per plot: the harvested fruits are 
weighed at each harvest 

•	 Weight of biomass per plot: fresh biomass is harvested 
and weighed at the end of the five harvests.

•	 The yields per hectare in fruit and biomass were 
obtained by the following formula: ((PMP X 10,000) 
/ SPE) / 1000; PMP: average weight per plot; SPE= 
elementary plot area.

Statistical analyzes

Analysis of variance (ANOVA) was carried out with SPSS 
VERSION 22 software on the data to compare the agronomic 
parameters between the different treatments. The Tukey test at 
the 5% threshold was used to compare the means two by two.

RESULTS
Effect of fertilizer doses on plant height

Analysis of variance showed a significant effect between 
treatments (Figure 3). The application of 50 mg/m² of Biochar 
influenced the growth of tomato plants with a height of 
58.578±12.7227 cm compared to the other treatments. The 
heights obtained by the treatments T1(53.261±14.817), T3(51
.822±11.7720),T4(53.083±15.0484) and T5(53.333±10.3312) 
and T0 (51.428±12.1822) are statically identical. The T3 
treatment (Grower fertilizer) did not give good results on the 
height growth of the plants (51.822±11.7720) because it was 
identical with the T0 treatment (51.428±12.1822).

T0 (Témoin), T1(Compost), T2(Biochar), T3(Grower), 
T4(Urée + NPK), T5(Compost+ Biochar+ Grower)

Effect of fertilizer doses on the number and quality of fruits

Table II presents the effect of fertilizer doses on the number 
of fruits per plot and per plant and the quality of fruits per 
plot. The analysis of the results shows us that the average 

number of fruits harvested varied from 37.40±30.829(T0) to 
75.13±55.959 fruits (T4) The number from 3 to 6 fruits per 
plant. These results did not show significant differences, except 
at the level of the T0 treatment which differs from the others 
with a statically different number of fruits (37.40±30.829). The 
control plot and the plots having received organic fertilizer 
treatments such as compost (T1) and biochar (T2) recorded 
a higher percentage in terms of fruit quality respectively of 
81.40±13.642%, 86.20± 10.227% and 79.93±12.470%.

Table 2. Effect of fertilizer doses on the number and 
quality of fruits

Traitements ANFP NFP QFP
T0 37,40±30,829 3 81,40±13,642
T1 51,40±37,919 4 86,20±10,227
T2 66,13±48,561 6 79,93±12,470
T3 58,67±40,635 5 72,13±27,430
T4 75,13±55,959 7 71,47±21,441
T5 68,93±68,193 6 72,67±30,554

T0(control ) ,T1(Compost) ,T2(Biochar) ,T3(Grow-
er),T4(Urea + NPK),T5(Compost+Biochar+Grower) 
ANFP: Average number of fruits per plot; NFP: Number of 
Fruits per plant; FAQ: Fruit quality per plot

Effect of fertilizer doses on yield parameters 

Table 3 presents the average weights of fruit and fresh biomass 
per plot as well as the yield. The analysis shows that the 
average weight of fruits varies from 2.2393±2.02966kg to 
4.8080±4.08388kg (Table III). Treatments T4 (4.8080±4.08388) 
and T2 (3.9507±3.07809) are significantly higher. It is 
statically similar for treatments T1 (3.2080±2.78712), T3 
(3.3667±2.41769) and T5 (2.9840±2.73825). This parameter 
is significantly low for the T0 treatment (2.2393±2.02966). 
The highest average weights of fresh biomass were recorded 
by treatments T2 (8.100±2.01) and T4 (7.033±0.84). And are 
statically identical for the other treatments. The total fruit 
yield varies from 32.05±25.20t/ha (for the T4 treatment) to 
14.93±7.79t/ha (for the T0 treatment) and the biomass yield 
from 40±2.00 (for treatment T3) at 54±13.38t/ha (for treatment 
T2). The compost at 10t/ha made it possible to have a fruit 
yield of 21.39±15.48t/ha. The treatment T2 (biochar) (Figure 
4) allowed for a significantly high fruit yield (26.34±15.30t/ha) 

Table 3. Effect of fertilizer doses on yield parameters

Traitements AWFP (kg) AWBP (kg) AFY (t/ha) ABY (t/ha)

T0 2,2393±2,02966 6,133±2,26 14,93±7,79 40,89±15,06

T1 3,2080±2,78712 6,133±3,36 21,39±15,48 40,89±22,41

T2 3,9507±3,07809 8,100±2,01 26,34±15,30 54±13,38

T3 3,3667±2,41769 6,000±0,30 22,44±14,87 40±2,00

T4 4,8080±4,08388 7,033±0,84 32,05±25,20 46,89±5,59

T5 2,9840±2,73825 6,233±1,72 19,89±12,15 41,55±11,48

T0 (Control),T1(Compost), T2(Biochar), T3(Grower), T4(Urée + NPK), 
T5(Compost+ Biochar+ Grower)  , AWFP: Average Weight of Fruit per 
Plot; AWBP: Average Weight of Biomass per Plot; AFY: Average Fruit 
Yield; ABY: Average Biomass Yield
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and biomass yield (54±13.38t/ha). 

DISCUSSION
The results on vegetative development show that the height of 
the plants varies from 51.428±12.1822 to 58.578±12.7227cm 
depending on the treatments. which is consistent with 
the findings of [9] who obtained heights varying from 
52, 66±1.90 to 59.33±8.57. The heights obtained with T1 
(53.261±14.817), T3(51.822±11.7720), T4 (53.083±15.0484) 
and T5(53.333±10.3312) are statically identical with T0 
(51.428 ±12.1822). According to [9], it is likely that the 
nutrients present in the soil were sufficient for the tomato 
growth and development. And also, the compost and mineral 
fertilizers have greater agronomic efficiency ([10], [11], 
[12]), because they present an immediate source of nutrients 
assimilated by the plant, thus promoting its nutrition [13] 
According to studies conducted on tomatoes, the combination 
of mineral and organic fertilizers is also a factor that promotes 
nutrient assimilation. ([14]; [15]). The average number of fruits 
harvested ranged from 37.40 ± 30.829 to 75.13 ± 55.959 fruits 
depending on the treatments applied, or 3 to 7 fruits per plant. 
[16] obtained 4 to 10 fruits per plant when comparing organic 
fertilizer doses on two tomato varieties from Ivory Coast (a 
local variety called Buffalo and an improved variety called 
Topaze). [13] in his study on the Mongal F1 tomato variety 
obtained a number of fruits per plant ranging from 10 to 20 
fruits, and [6] on the Roma VF variety obtained a number of 
fruits ranging from 6 to 35 fruits. These differences in results 
may be due to the use of different varieties and the low doses 
of fertilizer used in this study. The control plot and the plots 
having received organic fertilizer treatments such as Compost 
(T1) and Biochard (T2) recorded a higher percentage of fruit 
quality of 81.40±13.642%, 86.20± respectively. 10.227% 
and 79.93±12.470%, the use of compost could allow both 
the sustainable increase in horticultural production and the 
reduction environmental pollution by chemical fertilizers [17]. 
The total fruit yield varies from 14.93±7.79t/ha (for treatment 
T0) to 32.05±25.20t/ha (for treatment T4). [6] obtained yields 
ranging from 10.02 t/ha to 24.3 t/ha with the Roma VF variety. 
The same observation was made with a yield varying from 
8.38 t/ha to 33.24 t/ha in a study carried out by [12] with NPK 
granules at different doses. Compost with a dose of 10t/ha 
provided a fruit yield of 21.39±15.48t/ha higher than the result 
obtained by [7] (15.01±7.8t/ha). ha) with 30t/ha of compost. 
The yield per hectare decreases with the increase in the dose 
of organic fertilizer [7]. But a contrary result from [17] who 
showed that onion yields increase with increasing doses of 
compost.

 The treatment based on the organic fertilizer “Biochar” 
recorded 26.34±15.30t/ha and a biomass (54±13.38t/ha) 
with only 0.5t/ha; this result is higher than that obtained by 
[13]  (21.0 ± 4.6 t/ha) with the use of a biofertilizer (5 tons/
ha of Mycosol compost + 1.5 Kg/ha of Mycotri + 4 liters/ha 
of Mycoplus) (organic fertilizer). Indeed, the application of 
biochar or manure, particularly in soils with low organic matter 
content, would be more efficient in regulating the physical, 
chemical and biological properties of the soil and improving 
agricultural production [18].

CONCLUSION	
The study consisted of evaluating the impact of five types 
of fertilizers including two organic, two mineral and the 
combination of two types of fertilizers (mineral fertilizers and 
organic fertilizers). The results of this study showed that the 
yields of biomass and fruits recorded for the treatments without 
fertilizer are among the low yields recorded in the study. All 
doses of fertilizers administered gave good yields compared 
to the control on this basis, we can admit that a reduction in 
the dose of mineral fertilizer and a sufficient supply of organic 
manure will be essential to ensure a better fruit yield. Even 
beyond improving the yield and quality of fruits, the use 
of organic fertilizers such as biochar and compost would 
contribute significantly to the restoration and maintenance of 
soil fertility in order to ensure their sustainable exploitation.

References
1.	 Boukary Habsatou, (2014). Agro morphological and 

molecular characterization of local ecotypes of the Ni-
ger onion. Doctoral thesis from the University of Ab-
dou Moumoini University of Niamey Niger. 27-57p.

2.	 MOUSSA Hamadou. 2012. Evaluation of the agronom-
ic performances of four varieties of tomato (Solanum 
lycopersicum L.), on the market gardening sites of 
GorouKirey, Bougoum, and Tchongaré. Master 2 thesis 
from the Abdou Moumouni University of Niamey. 88 
pages.

3.	 Arouna et al., 2018. Improvement of water productivity 
in irrigated tomato (Lycopersicum esculentum) cultiva-
tion in the dry season in South Togo. Bulletin of Agro-
nomic Research of Benin (BRAB) Special Issue Sus-
tainable Agricultural Development (DAD) http://www.
slire.net HYPERLINK “http://www.slire.net&http//
www.inrab.org”&HYPERLINK“http://www.slire.
net&http//www.inrab.org”http://www.inrab.org. 12 
pages

4.	 RECA Niger. 2014. The other onion of Niger https://
recaniger.org/IMG/pdf/Journal_du_salon_N3.pdf

5.	 Adamou, H., M. Garba, M. Mairo, B. Adamou, S. Ou-
marou, A. Kimba, et al. 2017. Geographical distribution 
of the tomato borer, Tuta absoluta Meyrick (Lepidop-
tera: Gelechiidae) in Niger. Scholars Academic Journal 
of Biosciences 5: 108-113.

6.	 Souley Maman SADI, Addam Kiari Saidou, Mourou 
Boube, Jens B. Aune. 2020. Effects of Biomass-Based 
Fertilization of Sida cordifolia L. on the Agronomic 
Performance and Economic Profitability of Tomato 
(Lycopersicum esculentum Mill.) in Irrigated Culti-
vation. European Scientific Journal January 2020 edi-
tion Vol.16, No.3 ISSN: 1857-7881 Doi:10.19044/esj. 
2020.v16n3 URL:http://dx.doi.org/10.19044/esj.2020.
v16n3p127 

7.	 Kitabala Misonga Alain, Tshala Upite Joseph, Kalenda 
Miji Arsene, Tshijika Ikatalo Marcel, Mufind Kayakez 
Michel. 2016. Effects of different doses of compost on 
the production and profitability of tomatoes (Lycoper-
sicon esculentum Mill) in the town of Kolwezi, Lual-
aba Province, Congo. Journal of Applied Biosciences 
102:9669 – 9679 



International Journal of Recent Scientific Research Vol. 16, Issue, 10, pp. 556-260, October 2025

560www.recentscientific.com

8.	 Michel, H., G. Pierre, T. Sabi Bira Joseph, B. Julien and 
E. Michée Iboukoun. 2016. Effect of organic fertilizers 
on the growth and yield of two varieties of tomato (Ly-
copersicum esculentum) in the commune of Parakou 
(North Benin). International Journal of Innovation and 
Scientific Research 24 No: 86-94.

9.	 Coulibaly N.D., Ossey C.L., Gadji A.G., N’Gbesso 
M.F.D.P., Fondio L. & Soro O.T. (2021). Study of the 
rear effect of food legumes on the productivity of veg-
etables: case of the tomato (Solanum Lycopersicum), 
cultivated in the locality of Bouaké in the center of Ivo-
ry Coast. European Scientific Journal, ESJ, 17(21), 125.

10.	 ABOBI Akré Hebert Damien, SALLA Moreto, N’GAN-
ZOUA Kouamé René, KONATE Zoumana, GUEI Ar-
nauth Martinez, ZRO Bi Gohi Ferdinand. 2022. Effects 
of vermicompost fertilization on some growth parame-
ters and yield of tomato (solanum lycopersicum L). In 
Daloa, west-central of Ivory Coast. International Jour-
nal of Agriculture and Environmental Research. ISSN: 
2455-6939. 17 pages

11.	 Rabiou ABDOU, Amadou Ibrahim HALILOU, Ouma-
rou ZANGO, Timothée Kouassi AGBO SO, Massaou-
dou Idrissa YAHAYA and Yacoubou BAKASSO. 2022. 
Effect of fertilizers on the productivity of three varieties 
of okra (Abelmoschus esculentus L. Moench.) from the 
Zinder region (Niger). Int. J. Biol. Chem. Sci. pp. 378-
389.

12.	 OUEDRAOGO. J., SAWADOGO.A., POUYA. M.B., 
OUEDRAOGO.M., SERME.I. 2023. Agroeconomic 
performance of super granulated NPK on tomato pro-
ductivity under irrigation in the semi-arid zone of Bur-
kina Faso. African Agronomy 35 (3): 413 - 425 (2023)

13.	 Mèm TCHOKOZI. 2023. Effectiveness of a complex 

of biofertilizers based on mushrooms on the productiv-
ity of tomatoes (Solanum lycopersicum) in Togo. Mo-
roccan Journal of Agronomic and Veterinary Sciences 
• p-ISSN: 2028-991. www.agrimaroc.org https://doi.
org/10.5281/zenodo.10430937

14.	 Sawadogo, J., Coulibaly, P.J., Traore, B., Bassole, 
M.S.D., Savadogo, C.A., Legma, J.B. (2021). Effects 
of organic fertilizers on tomato productivity in the 
semi-arid zone of Burkina Faso. Journal of Applied Bi-
osciences, 167: 17375 – 17390.

15.	 Garba L., WM Cornelis, K Steppe Effect of termite 
mound material on the physical properties of sandy soil 
and on the growth characteristics of tomato (Solanum 
lycopersicum L.) in semi-arid Niger. Plant and soil 338 
(1-2) (2011), 451-466.

16.	 Jean Jaurès YAO, Jacob N’dri KOUASSI, Noel GRO-
GA and Justin Kouadio YATTY. Effect of organic ferti-
lization on the production of two varieties of tomatoes 
(Lycopersicum esculentum Mill.) grown in semi-con-
trolled conditions in Daloa, Center - West, Ivory Coast 
Africa SCIENCE 21(6) (2022) 92 - 101 ISSN 1813 
-548X, http://www.afriquescience.net

17.	 NGOM.S., DIEYE.I., THIAM.M.B., SONKO.A., DI-
ARRA.R., DIARRA.K., DIOP.M. 2017. Agronom-
ic effectiveness of compost based on the biomass of 
“neem” and cashew nuts on market gardening crops in 
the Niayes zone in Senegal. African Agronomy 29 (3): 
269 – 278pp. 

18.	 Mounirou M.M. (2022). Comparative effect of fertili-
zation based on biochar, organic fertilizer and chemi-
cal fertilizer on mineral elements and onion production 
(Allium cepa L.). European Scientific Journal, ESJ, 18 
(24), 47. https://doi.org/10.19044/esj.2022.v18n24p47

How to cite this article: 
BOUKARY Habsatou et al. (2025).Effects of organic and mineral fertilizers on the productivity of tomato (Solanum Lycopersi-
cum.) in Niger. Int J Recent Sci Res.16(08), pp.556-560.

*******


