Effects of tillage and organic-mineral fertilization on chlorophyll assimilation and maize yields in the Sudano-Sahelian zone of Burkina Faso

ABSTRACT
Low soil fertility and irregular rainfall are major constraints to rain-fed maize production in Burkina Faso. The aim of this study was to develop technologies to optimize maize productivity. It consisted of conducting a trial at the Saria research station in 2024 and 2025. The experimental design was a randomized complete block with split plot arrangement of treatments and three replications. Three tillage methods (i) scarifying, (ii) ploughing and (iii) tied- ridging were allocated to the main plots: Five fertilization levels (i) zero fertilization (F1), (ii) 200 kg ha-1 NPK + 200 kg ha-1 urea 30N (F2), (iii) 300 kg ha-1 NPK + 100 kg ha-1 urea 30N (F3), (iv) F2 + 2,500 kg ha-1 compost (F4) and (v) F3 + 2,500 kg ha-1 compost (F5) were applied in the sub-plots. The SPAD leaf chlorophyll index, 1000-kernel weight, grain yield and stover yield were evaluated. Compared to F1, the results showed an improvement in 1000-kernel weight of around 136% with F2 and F3; 145% with F4 and 135% with F5. There was also an increase in grain yield of around 409% with F2; 471.37% with F3; 633.33% with F4, and 430.20% with F5 compared to F1. Furthermore, with these same treatments, stover yield varied from 617 to 2431 kg ha⁻¹ while the leaf chlorophyll index varied from 26.02 to 42.55. Ploughing and tied-ridging improved stover yield compared to scarifying. These results show that tillage combined with fertilization improves chlorophyll assimilation and maize yields.
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[bookmark: _Hlk188613101]INTRODUCTION
Agricultural production in Burkina Faso is dominated by cereals, with production that exceeded seven million tons for the growing season 2025-2026 (MARAH, 2026). Among these cereals, maize ranked first with more than 2.5 million tons produced. This confirms that maize is a prized food source, well integrated into the dietary habits of the population. Indeed, it is used for human and animal consumption as well as a raw material in some food industries for brewing, soap making, oil producing (Cruz, 2020). However, cereal production, and particularly that of maize, remains limited by several constraints. Such as intrinsic soil fertility which is generally low and decreasing further with years of cultivation due to the depletion of nutrients (Ouedraogo, 2022; MAHER, 2024). The low cereal production also results from the continuous degradation of soils, accelerated by extensive agriculture and inappropriate cultural practices (Diop, 2022), as well as climatic hazards notably droughts and irregular rainfall distribution (Djohy, 2017; Bougma, 2018). These factors explain the considerable drop in cereal production in Burkina Faso. Consequently, food security and the national economy are affected, since the majority of the population (84%) depends on agriculture, which contributes up to 35% of the Gross Domestic Product (GDP). Giving this observed situation, it is obvious that improving agricultural yields constitutes a major challenge for all actors in the sector, including farmers, researchers, extension service workers, policy makers, agricultural entrepreneurs, etc. To overcome this challenge and stimulate agricultural production, several actions have been undertaken. These include the adoption of cropping systems such as cotton-maize rotation and intercropping (Ouedraogo, 2023), government subsidies for agricultural inputs to make them accessible to farmers, as well as the production of improved seed varieties adapted to the local climate. Furthermore, various soil fertility management methods have been developed, notably tillage methods and organo-mineral fertilization (Guebre, 2020; Togo, 2023; Guindo, 2024). Despite these efforts, the productivity of cereals, particularly maize, still needs improvement, as the average yield of this crop which is 1,200 kg·ha⁻¹, remains relatively low (MARAH, 2024). This shows that the challenge persists and research must continue in order to achieve optimal yields. In this perspective, work has been undertaken using an agronomic approach with the aim of proposing technologies that will be made available to farmers to optimize maize production.
The objective of this study is to evaluate the contribution of tillage methods and organo-mineral fertilization to optimizing maize yield. The results of this research will allow farmers to improve their productive performance.
MATERIAL AND METHODS
Study Site
The experiment was carried out in 2024 and 2025 at the Saria Environmental and Agricultural Research Station (12°16'N; 2°09'W), under rainfed conditions. Located in the Nando region of Burkina Faso, more precisely in the Province of Boulkiemdé with Koudougou as capital (Figure 1), the commune of Saria benefits from a Sudano-Sahelian climate type, characterized by a long dry season extending from November to April and a short growing season from May to October. The average rainfall was 910.6 mm in 2024 and 821.5 mm in 2025. In 2024, monthly rainfall totals varied from 70.2 mm in June to 236.6 mm in September, while in 2025 these totals ranged between 133.1 mm in June and 221 mm in September (Figure 2). The average annual temperatures were 20.9 °C the minima and 35.6 °C for the maximum in 2024, and 21.2 °C for the minimum and 35.5 °C for the maxima in 2025 (National Meteorology Agency of Burkina Faso, 2024 and 2025). The number of rainy days was 69 in 2024 and 71 in 2025. The soils Saria research station belong to the group of tropical ferruginous soils. They are generally shallow, with a coarse texture of loamy-sand type on the surface and loamy-clayey in depth. Their development is limited by the presence of a hardpan. The trial was conducted on a soil with particle contents of 12.74% for clay, 14.95% for silt and 72.30% for sand This soil also has a low organic matter content (0.39%), exchangeable bases (1.86 cmol⁺ Kg⁻¹), total nitrogen (0.03%), total phosphorus (454.31 ppm), total potassium (1114.66 ppm) and an acidic pH (5.28). These values are relatively low for maize cultivation, therefore requiring an improvement of soil fertility through adapted agricultural practices such as tillage and fertilizer application. 






[image: ]Figure 2: Annual average rainfall at Saria from 2016 through2025.
Figure 1 : : Location of the study site.



Plant Material
The FBC6 maize variety was used in this study. This variety is a composite variety developed by the Institute of Environment and Agricultural Researches (INERA) from collections of traditional varieties. Its potential yield is 5.6 t·ha⁻¹, with a vegetative cycle of 85 to 91 days. FBC6 can be successfully produced in a wide range of cropping systems and climatic conditions. It is adapted to areas where rainfall is less than 850-900 mm. Its yellow and flint-dent texture grains are widely used for preparing “tô”, couscous, porridge, and semolina, for both human consumption and industrial usages. These various usages associated with the high nutritional qualities justify the choice of this maize variety for this study.
Fertilizers
The organic fertilizer used is compost, supplied by Bioprotect, a company specialized in the production of biofertilizers and biopesticides. This compost contained   28.26% OM, 0.91% N, 5.99 g kg⁻¹ P, 14.39 g kg⁻¹ K, C/N equal to 18, 654.3 ppm Ca, 178.96 ppm Mg and pH of 7.82.
The mineral fertilizers used are NPK (14N-23P-14K-6S-1B]) and Urea 30 (30N-3MgO-8S-0.3Zn-0.2B). Besides the major elements, these fertilizers contain trace elements such as sulfur, boron, magnesium, and zinc, which contribute to maize growth and production. They are also involved in the plant’s metabolism, potentially influencing the nutritional quality of the grain and stover.
Experimental Design
[bookmark: _Toc191468836][bookmark: _Toc193792016]The adopted experimental design was a randomized complete block with split plot arrangement of treatments with three replications. It includes three soil tillage methods and five fertilization levels. The tillage methods, applied to the main plots, were (i) scarifying, (ii) ploughing and (iii) tied ridging. The five fertilization levels applied to the sub-plots were: (i) zero fertilization (F1), (ii) 200 kg ha⁻¹ of NPK + 200 kg ha⁻¹ of Urea 30N (F2), (iii) 300 kg ha⁻¹ of NPK + 100 kg ha⁻¹ of Urea 30N (F3), (iv) F2 + 2500 kg ha⁻¹ of compost (F4) and (v) F3 + 2500 kg ha⁻¹ of compost (F5). Each elementary plot measured 6 m long by 4 m wide, an area of 24 m². Plots were separated by a 1m alley, while the replications were separated by a 2-m alley.
The trial was conducted on the same field and the treatments were assigned to the same plots during the two years. The previous crop produced in the field before year 2024 was a sesamum crop.

Trial Management
For all tillage methods, compost was applied to the plots before planting. It was broadcasted on the plots designated to receive compost, before the scarifying, ploughing, and tied-ridging operations, on July 10 in both years (2024 and 2025). Planting was done on July 11 of each year. The planting density was 80 cm between rows and 40 cm between planting hills within the same row, giving a total 31,250 planting hills per hectare. Mineral fertilizer applications varied from 200 to 300 kg ha⁻¹ of NPK and 100 to 200 kg ha⁻¹ of 30% N urea according to the treatments. The applied compost rate was 2,500 kg ha⁻¹ yr⁻¹. At emergence, thinning was done to keep two plants per planting hill. NPK was applied at 14 days after planting (DAP) using the microdose technique (application to the planting hill). Urea was also applied by microdose, in two fractions: the first at 30 DAP and the second at 45 DAP. Before each fertilizer application, weeding was done to limit weed competition. Three weedings were done per year, using a hand hoe (daba). In the first year, an attack of fall armyworm (Spodoptera frugiperda J.E. Smith) required a spray of emamectin benzoate (Emacot).
Data Collection
Before setting up the trial in 2024, soil samples were taken from the surface layer (0-20 cm) using the diagonal method. This consists of taking five elementary samples along the diagonals of each block, which are then mixed to form a composite sample. In total, four composite samples were obtained, packaged in identified bags, and sent to the CID-Ingénierie Laboratory in Burkina Faso for physical and chemical analyses. These analyses made it possible to characterize the initial state of the soil before the experiment was laid out.
Harvesting was done on a net area of 15.36 m². The net plot was obtained by excluding the two outer rows and the two extreme planting hills of each plot. The data collected included the leaf chlorophyll index, 1000-kernel weight, grain yield and stover yield. After harvest, the ears were sun-dried for more than two weeks to dry before being shelled and winnowed. After shelling and winnowing, the grains from each plot were weighed. The weight obtained was converted into kg ha⁻¹ using the formula:              
Where  is the weight recorded from the net plot.
For the 1000-kernel weight, 100 grains were counted per net plot using a grain counter, then weighed. The 1000-kernel weight was extrapolated according to ,
Where P1000 is 1000-kernel weight and P100 is 100-kernel weight
[bookmark: _Hlk214291359]For stover, after harvesting the ears, the stover from the net plot was cut and weighed immediately to obtain the total fresh weight. Two-kg sample of fresh biomass was taken per plot, placed in a bag, and dried. After drying, this sample was weighed to determine the total dry stover weight per plot using the following formula:
          
where Total Dry Stover Weight is the dry stover weight for each harvested plot, Dry Stover Sample Weight is the weight of the dried stover sample, Fresh Stover Sample Weight is the weight of the fresh stover sample, and Total Fresh Stover Weight is the total fresh stover weight for each plot.
For the leaf chlorophyll index, the measurement was taken using a SPAD meter, on the most recently developed and fully expanded leaf for accurate assessment. On the leaf, three measurement points were made and the average of these measurements was considered for analysis.

[bookmark: _Hlk218859317]Statistical Analysis of Data 
A Microsoft Excel spreadsheet was used to record the collected data. Analysis of variance (ANOVA) to test the hypotheses of equality of means for the different treatments was performed on all measured parameters. Analyses were carried out using SAS/STAT® software, version 9.2 (SAS Institute, 2010). Effects were declared significant at probability value ≤ 0.05.
[bookmark: _GoBack]RESULTS
The analysis of variance (ANOVA) of the tested factors showed the existence of an interactive effect of year and soil tillage on stover yield (Table 1). Similarly, an interactive effect of year and fertilization was observed on 1000-kernel weight. The results also showed that the leaf chlorophyll index and grain and stover yields were affected by the fertilization.
	Factors
	Weight of 1000 grains
	Grain yield
	Stover yield
	Leaf chlorophyll index

	Tillage method
	0.54
	0.97
	0.48
	
0,66

	
	
	
	
	

	Fertilization
	<.0001
	<.0001
	<.0001
	<.0001

	
	
	
	
	

	Tillage method* fertilization
	0.34
	0.71
	0.53
	
0.37

	Year
	<.0001
	0.67
	0.004
	
0.23

	Year * tillage method
	0.76
	0.43
	0.03
	
0.66

	Year *fertilization
	0.0005
	0.17
	0.25
	
0.58



Table 1: Analysis of variance of 1000-kernel weight, grain and stover yield, and leaf chlorophyll index.
Note: Effects are declared significant at probability value ≤ 0.05.


Effects of fertilization on maize leaf chlorophyll index. 
The results indicated that the chlorophyll indices of maize leaves measured at 45 days after planting (DAP) for F2 (41.88), F3 (42.7), F4 (42.04) and F5 (42.55) are similar, except those obtained when the F1 treatment was applied to the plots (Figure 3). The lowest leaf chlorophyll index occurred when F1 was applied to the plots (26.02). 




Note: F1= zero fertilization F2=200 kg ha-1 NPK + 200 kg ha-1 urea 30N F3=300 kg ha-1 NPK + 100 kg ha-1 urea 30N F4= F2 +2500 kg ha-1 of compost F5=F3 + 2500 kg ha-1 of compost Figure 3: Effects of fertilization on leaf chlorophyll index in maize


Interactive effect of year and tillage on maize stover yield. 
The results showed that maize stover yield varies significantly depending on tillage methods and cropping years. Overall, the average stover yield was significantly higher in 2024 (2129 kg ha⁻¹) than in 2025 (1717 kg ha⁻¹) (Table 2). In 2024, no significant difference was observed between tied tied-ridging (2529 kg ha⁻¹) and ploughing (2120 kg ha⁻¹). However, these two tillage methods produced higher yields than that obtained with scarifying (1738 kg ha⁻¹). In 2025, the results revealed no significant difference between the three tillage methods. Over the two cropping years combined, stover yields remained statistically similar between the different tillage methods. However, for the same tillage methods, significant differences were observed between 2024 and 2025. Indeed, the stover yield obtained in 2025 (1631 kg ha⁻¹) with ploughing was significantly lower than that of 2024 (2120 kg ha⁻¹), thus showing a decrease of 23% in stover yield. Similarly, a significant reduction of 33% in stover yield was recorded between 2024 (2529 kg ha⁻¹) and 2025 (1692 kg ha⁻¹) with the use of tied-ridging. In contrast, no significant difference was observed between the two years in scarified plots.




Table 2: Interactive effects of year and tillage on stover yield of maize, Saria, Burkina Faso, 2024 and 2025.
	Tillage method
	Year 2024 
	Year 2025 
	Mean

	
	Stover yield (kg ha-1)

	Scarifying
	1738 Ab
	1828 Aa
	1783 a

	Ploughing
	2120 Aab
	1631 Ba
	1876 a

	Tied-ridging
	2529 Aa
	1692 Ba
	2110 a

	Mean
	2129 A
	1717 B
	

	Coefficient of variation
	34.6


Note: Values followed by the same lowercase letter in the same column and uppercase letter in the same row are not significantly different at P ≤ 0.05.
[bookmark: _Hlk218592213]
Interactive effects of year and fertilization on 1000-kernel weight of maize. 
The results indicated that there is a significant difference (P ≤ 0.05 0.0001) between the treatment without fertilization (control F1) and treatments F2, F3, F4 and F5 (Table 3). Indeed, F2, F3, F4 and F5 produced significantly higher 1000-kernel weight than those obtained with F1 (without fertilization). For all fertilization levels, the 1000-kernel weight obtained in 2024 are significantly higher than those in 2025.
Table 3: Interactive effects of year and fertilization on 1000-kernel weight, Saria, Burkina Faso, 2024 and 2025.
	[bookmark: _Hlk218321609]Fertilization
	Year 2024 
	Year 2025 
	Mean

	
	1000-kernel weight (g)

	Zero fertilisation (F1)
	204 Ab
	93.4 Bb
	148.7 b

	200 Kg ha-1 NPK+ 200 Kg ha-1 Urea 30N (F2)
	220.8 Aa
	186.5 Ba
	203.6 a

	300 Kg ha-1 NPK + 100 Kg ha-1 Urea 30N (F3)
	222.8 Aa
	184.1 Ba
	203.4 a

	F2 +2500 Kg ha-1 of compost (F4)
	235.7 Aa
	195.7 Ba
	215.7 a

	F3+2500 Kg ha-1 of compost (F5)
	223.1 Aa
	179.2 Ba
	201.2 a

	Mean
	221.3 A
	167.8 B
	 

	Coefficient of variation
	14.5


Note: Values followed by the same lowercase letter in the same column and uppercase letter in the same row are not significantly different at P ≤ 0.05.




[bookmark: _Hlk218592177][bookmark: _Hlk218594044]Effects of fertilization on maize grain and stover yields. 
The analysis of variance (ANOVA) of the yield data showed that fertilization significantly influenced maize grain and stover yields (Figure 4). The application of 200 to 300 kg ha⁻¹ of NPK and 100 to 200 kg ha⁻¹ of urea, with or without compost (F2, F3, F4 and F5), resulted in higher yields than the control (F1). Grain yield ranged from 255 to 1870 kg ha⁻¹ depending on the treatment. The results revealed an increase in grain yield of 409% with F2, 471.4% with F3, 633.3% with F4, and 430.2% with F5, compared to the control F1. Among the fertilization levels, F4 (200 kg ha⁻¹ NPK + 200 kg ha⁻¹ urea + 2500 kg ha⁻¹ compost) produced a yield (1870 kg ha⁻¹) higher than the others (F2, F3, F5). Treatments F2 (1298 kg ha⁻¹), F3 (1457 kg ha⁻¹) and F5 (1352 kg ha⁻¹) did not differ significantly from each other. Regarding stover yields, they varied from 617 to 2431 kg ha⁻¹ depending on the treatment. Compared to the control F1, the increases were 260.1% with F2, 255.6% with F3, 248.8% with F4 and 294% with F5.

Figure 4: effect of fertilization on Maize grain and stover yield
Note: RdtGRN= grain yield; RdtPALL= stover yield; F1= zero fertilization; F2=200 kg ha-1 NPK + 200 kg ha-1 Urea 30N; F3=300 kg ha-1 NPK + 100 kg ha-1 Urea 30N; F4= F2 +2500 kg ha-1 of compost; F5=F3 + 2500 kg ha-1 of compost.


DISCUSSION
Effects of treatments on maize leaf chlorophyll index
The results obtained indicate that the leaf chlorophyll index of plants that received treatments F2, F3, F4, and F5 is significantly higher than that of plants grown in plots with no fertilizer (F1). Previous authors have demonstrated that there is a correlation between the nutritional status of maize and its leaf chlorophyll content (Schilchting, 2015; Ben Abdallah, 2016),. Indeed, nitrogen being a major component of chlorophyll, the application of fertilizer to the soil allows the plant to improve its nutrition, which leads to an accumulation of chlorophyll in the maize leaves. This observation explains why treatments F2, F3, F4, and F5 led to higher leaf chlorophyll indices than treatment F1. Through photosynthesis, this chlorophyll accumulation in the leaves plays a determining role in the synthesis of elaborated sap, responsible for growth. Consequently, it is essential to prioritize organo-mineral fertilization in order to place the plant in optimal metabolic conditions for better growth.
Effects of fertilization levels on maize grain and stover yields 
The application of 200 to 300 kg ha⁻¹ of NPK fertilizer and 100 to 200 kg ha⁻¹ of urea, with or without compost (treatments F2, F3, F4, and F5), resulted in the highest yields compared to the unfertilized control (F1). Indeed, the results show that the application of compost and different fertilizer doses led to an increase in grain yield of 409% with F2, 471.4% with F3, 633.3% with F4, and 430.2% with F5, compared to the control F1. These data indicate that these treatments made it possible to fertilize an initially low-fertility soil, as confirmed by the soil analyses, by providing the essential nutrients for maize growth and production. It is well established that mineral fertilizers constitute a direct source of essential elements (N, P, K), rapidly available to the plant. For a nutrient-demanding crop like maize (Cruz, 2020), mineral fertilization made it possible to compensate for the soil's chemical poverty and ensure good production (Ilunga, 2018). Furthermore, during its mineralization, compost progressively releases nutrients and contributes to the formation of the clay-humus complex, thus improving the soil's water retention capacity and cation exchange capacity (Pouya, 2020). These mechanisms explain why the highest yields were obtained with treatments F2 to F5, unlike the control F1 which received no fertilization. These results corroborate findings from Palé (2021) who also showed that organo-mineral fertilization improves millet yields, with additional grain gains of 33% to 42%. Other researchers also reported and highlighted the benefits of organo-mineral fertilization for increasing crop yields (Djindiere, 2025; Bamogo, 2025). The results also revealed that, among the treatments applied, F4 produced a yield of 1870 kg ha⁻¹ significantly higher than those obtained with the other treatments (F2, F3, F5). This superiority of F4 could be explained by an optimal balance between the plant's nutritional needs. Indeed, treatment F4 provided essential elements (200 kg ha⁻¹ NPK) and compost (2500 kg ha⁻¹) from the vegetative phase, followed by a complementary and split application of 200 kg ha⁻¹ of urea (30N) at 30 and 45 DAP. This combination made it possible to meet the plant's needs at different stages of its development. Moreover, the split application of urea probably helped to raise and maintain the level of assimilable nitrogen in the soil, thus coinciding with the times of high nitrogen demand by the crop, notably around the stem elongation and grain filling phases. This result is in agreement with those of some other authors (Badiane, 2020; Cissé, 2022) who indicated that maintaining an optimal nitrogen dose during the stem elongation and grain filling phases is essential; otherwise, yields remain low. Indeed, Kouami (2018), Ouedraogo (2022) and Cherifi (2023) recommend split nitrogen applications to optimize yield and minimize losses through leaching or volatilization.
The results showed that the application of different doses of fertilizer and compost (treatments F2, F3, F4, and F5) led to an increase in stover yield compared to the control F1, with respective increases of 260.1%, 255.6%, 248.8%, and 294%. These treatments provided plants with directly available nitrogen, phosphorus, and potassium (Ilunga, 2018), thus helping to compensate for the chemical poverty of the studied soil and promote good vegetative development. As Mollier (1999) pointed out, maize stover yield is mainly determined during the vegetative phase, a phase during which the aerial part develops intensively and requires sufficient availability of assimilable nitrogen, phosphorus, and potassium in the soil. Unlike the control F1, treatments F2, F3, F4, and F5 ensured this availability, thus explaining the significant superiority of their stover yields. Previous studies have shown that the application of compost combined with chemical fertilizer is more beneficial because compost, after mineralization, releases nutrients and improves the physical, chemical, and biological properties of the soil (cation exchange capacity, moisture, structure, porosity) (Bamogo, 2025, Ndira, 2006; Pouya, 2020; Cissé, 2022). The results also revealed a decrease in stover yield between the first and second year of the trial. Indeed, yields were higher in 2024 than in 2025. This decrease could be explained either by a decrease in rainfall over the years, or by a progressive depletion of the soil, which was not fully compensated despite the application of treatments. Faye (2018) also showed that a decrease in rainfall negatively affects crop yields. Similarly, Diop (2022) emphasized that soil fertility must be compensated after a crop with adapted exogenous inputs, in order to ensure sustainable agriculture.
CONCLUSION
The present study, carried out at the Saria environmental and agricultural research station during the years 2024 and 2025, aimed to evaluate the contribution of tillage methods and organo-mineral fertilization to optimize maize yields. The results showed that fertilization constitutes the main factor explaining variations in leaf chlorophyll index and yields. The application of 200 to 300 kg ha⁻¹ of NPK and 100 to 200 kg ha⁻¹ of Urea 30N, with or without compost, resulted in the highest chlorophyll indices at the stem elongation stage. Fertilizer dose of 200 kg ha⁻¹ NPK + 200 kg ha⁻¹ Urea 30N + 2500 kg ha⁻¹ compost favored the highest maize grain yields, with an increase of more than 633% compared to the control F1 (without fertilization). Variations in stover yield were observed according to year and soil tillage methods. However, the effects of scarifying, ploughing, and tied-ridging on stover yield remained similar over the two years. Based on these results, mineral fertilizers combined with compost, particularly at the dose of 200 kg ha⁻¹ NPK + 200 kg ha⁻¹ Urea 30N + 2500 kg ha⁻¹ compost can be recommended to farmers to optimize maize yields in the Sudano-Sahelian zone of Burkina Faso. 
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TCHLR	F1	F2	F3	F4	F5	26.02	41.88	42.7	42.04	42.55	Fertilization levels


Leaf chlorophyll index (SPAD)



F1	RdtGRN	RdtPALL	255	617	F2	RdtGRN	RdtPALL	1298	2222	F3	RdtGRN	RdtPALL	1457	2194	F4	RdtGRN	RdtPALL	1870	2152	F5	RdtGRN	RdtPALL	1352	2431	Variation in yields according to treatements


Yield in Kg ha-1




  rainfall	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	998.8	794.7	864.4	911.9	1045.8	756.8	1165.7	793.5	910.6	821.5	Cumulative days of rain	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	72	62	68	70	68	66	75	69	69	71	Years


Rainfall (mm)


Cumulative days of  rain
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