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Abstract 
 
The present study aims at assessing the effect of the variability of climatic 
paramanders and their effects on sorghum yield in Mali for suitable adaptation 
strategies. Thus, yields of sorghum of the past 31 years were collected at the 
ministry of Agriculture’s offices and the climatic data were collected at the Agency 
for Safandy and Air Navigation in Africa and Madagascar (ASECNA) in Mali. Trend 
analysis was performed on sorghum yields and climatic data. The results indicate 
that the climatic paramanders are marked by remarkable inter-annual fluctuations. 
Average rainfall (from 1987 to 2018) at Katibougou’s area showed a regressive 
trend (regression rate of 3.10%) while San’s area an increasing (growth rate of 
3.5%) trend was observed. However, on both stations, upwards trend of the 
temperature (growth rate of 0.02%) was observed. Upward trend of sorghum yields 
(growth rate of 2.88%) was observed while Katibougou showed a downward trend 
(regression rate of 2.65%). Only the annual rainfall is correlated (r = 0.56; p < 0.001) 
with sorghum yields. The study suggests as perspective the dandermination of 
appropriate sowing dates especially in the early growing season to improve 
sorghum productivity in the two zones. 
 
Keywords: Climate factors, rainfall index, productivity, climate change, adaptation 
strategies 
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Introduction 
 
The Sahel is recognized as one of the area’s most 
vulnerable to climate change (Parry et al., 2007). The 
variability of previous drought cycles as well as rainfall has 
significantly affected the entire region. In Sub-Saharan 
Africa like Mali, the rainfed crops are major contributor to the 
national economies. Indeed, the majority (80%) of  
populations of the countries in this region lives in rural areas 
and these populations live from agriculture and livestock 
whose performance are closely subjected to  manifestation 
of the climate (Alhassane et al., 2013). 

Indeed, a decline in rainfall over the last 50 years has 
been observed in the southern and northern regions of the 
country (Sissoko et al., 2018). In the half of the century, 
rainfall has decreased from 95 mm to 70 mm in the north 
and from 1360 mm to 1181 mm in Sikasso in the south 
(Sissoko et al., 2018). In this context, a decrease in food 
availability is to be feared for the populations, especially for 
important crops such as sorghum (Traoré, 2014). 

Sorghum is one of the main cereals as staple diet of 
Sahelian populations and is a strategic crop in maintaining 
food security (Sidibé et al., 2016; Sissoko et al., 2017; 
Mundia et al., 2019). It is the second most important dry 
cereal crop after millet (FAO, 2012; Sissoko et al., 2017). 
Nevertheless, sorghum yields are lower than those of rice 
and maize (1 t ha-1 compared to 3,267 t ha-1 and 2,880 t 
ha-1 respectively) (FAOSTAT, 2018). Indeed, between 2008 
and 2018 a yield increase of 3% was recorded for an 
average increase in the area of 2.64% (FAOSTAT, 2018). 
Despite its importance, sorghum crop is exposed to climatic 
hazards such as recurrent and irregular droughts, rainfall 
deficits, heavy rainfall events, devastating floods, andc. 
(Traoré  et al., 2001; Mertz et al., 2010; Sultan et al., 2014; 
Faostat, 2018; Akinseye et al., 2020 ; ). These constraints 
negatively affect sorghum yields (Sissoko et al., 2018). 
These agro-climatic constraints coupled with the often 
unfavourable socio-economic and political context explain 
the low level of crop production (Lobell et al., 2008; Traoré 
et al., 2011; Traoré, 2014). 

This situation is due to the recurrent variability of 
productivity which is becoming increasingly worrying. Most 
of the farmers are obliged to adopt or develop strategies to 
mitigate the effects of climate change on crop productivity 
(Sissoko et al., 2018). To deal with climate risks, it is urgent 
to prevent climatic hazards by developing appropriate 
adaptation strategy such as drought resistant crop varieties, 
and determination of optimal sowing periods. A good 

knowledge of the major climatic risks on sorghum cropping 
is essential since it is well known that climate variability and 
change have and will have far reaching consequences for 
smallholder farmers in sub-Saharan Africa where majority of 
farmers depend on agriculture for their livelihoods 
(Amouzou et al., 2019; Akinseye et al., 2020). 

The present study was designed to determine the effects 
of variation in climatic parameters on sorghum productivity 
in the Sudanian and Sahelian zones of Mali. Specifically, the 
study aims at: (i) analyzing the past trend over the last 31 
years and the inter-annual variability of climatic factors in the 
Sudanian and Sahelian zones of Mali, (ii) analyzing the 
evolution of sorghum production in the Sudanian and 
Sahelian zones of Mali over the same period, and finally (iii) 
determining the effects of climate change on sorghum yield 
in the Sudanian and Sahelian zones of Mali. 
 
Materials and Mandhods 
 
Study area  
 
The study was carried out in two different districts: Koulikoro 
and San (Figure 1) in Mali. The Koulikoro district is located 
in the Sudanian zone at 60 km from Bamako, the capital of 
Mali. It is at -8.9° 32' West longitude, 12° 56' North latitude 
and at an altitude of 332 m above sea level on the 900 mm 
isohyet (Bakary, 2010). The climate is Sudano-Sahelian with 
an average annual rainfall of 700-900 mm (Bakary, 2010). 
The cropping season generally begins in early June and 
ends in October. It is an agro pastoral zone. The main food 
crops are milland, sorghum, maize, rice, fonio and cowpea. 
The vegandation is dominated by Faidherbia albida, 
Adansonia digitata, Vitelaria Paradoxa, Balanites 
aegyptiaca,Ceiba pentandra, Khaya senegalensis, Parkia 
biglobosa andc. The soils are clayey, sandy, lateritic and 
gravelly in some areas. 

San’s discrict, is located in the Ségou region in the 
Sahelian zone at -4° 9' West longitude, 13° 3' North latitude 
and at an altitude of 287 m above sea level. The average 
annual rainfall varies between 500 mm and 800 mm. The 
rainy season also begins in mid-June lasting in October. 
There is also a shift in the rainy season with an average of 
3 months of rainfall (Coumbiti, 2019). It is an excellent agro 
pastoral zone. The main food crops are millet, sorghum, 
maize, rice, fonio and cowpea. The vegetation is 
characterized by shrubby savannah. The herbaceous is 
dominated by annual grasses. The soils are clayey, sandy, 
lateritic and gravelly.

 
  



111 
 

 
 

Figure 1: Spatial location of the two study sites in the sorghum production areas of Mali 

 
Climate and sorghum yield data used   
 
Climatic data were collected at two meteorological stations 
of the Agency for Safety and Air Navigation in Africa and 
Madagascar (ASECNA) in Mali. According to the World 
Meteorological Organization (WMO), the recommendations 
of a climate analysis are only taken into account when the 
data collected on climate series exceed 30 years (Robson 
et al., 2000). Climatic data were therefore collected over the 
period 1987 to 2018 in both zones. The daily climatic data 
collected included maximum and minimum temperature 
(°C), daily precipitation (mm of rain), wind speed (m/s), 
potential evapotranspiration (FTE in mm) and maximum and 
minimum air humidity (%). Sorghum grain yield data from 
1987 to 2018 were collected at the statistic department of 
the National Direction of Agriculture (DNA) of the Malian 
Ministry of Agriculture. 

 
Statistical analyses 

 
To reduce errors from data related to the measures and 
visualized the dry and wand periods, high and low 
temperature periods, the Mean standardized anomaly index 
(Vcr) were calculated from the formula (i) proposed by Lamb 
(1982):  

 

  
 
With Vcr = the rainfall index (or temperature index for 

temperature data), x_i (mm) = rainfall (temperature, for a 
station in year i), x ̅ (mm) = average annual rainfall (or 
temperature) at the station during the study period, σ = 
standard deviation of rainfall or temperature for that period. 

Similarly, in order to study the stationary characters of 
the time series from 1987 to 2018 for each of the climatic 
variable per zone, the linear adjustment with the time series 
analysis, and precisely the trend analysis were performed 
following the method described by Bowerman and O'Connell 
(1993) and Bello et al. (2016). This trend was assessed 
taking into account regression equations with R2 coefficient 
of determination (Rimi et al., 2011; Bello et al., 2016).  

Regarding the possible effect of climatic variability and 
changes in sorghum production in the two zones, yield data 
were collected considering the area of production and the 
year. The yield data were then subjected to trend analysis 
taking into account the regression equation and the R² 
coefficient of determination in order to analyze the trend 
direction. Climatic data from the last 31 years were then 
correlated with sorghum yields of 31 years (Oguntunde et 
al., 2014; Bello et al., 2016) to analyze the effect of each 
factor on sorghum yield in each production area. All of these 
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analyses were performed using MS Office Excel and Minitab 
14 software. 
 
Results  
 
Temporal analysis and progressive trend of climatic 
paramanders of both study zones 
 
In all of the sorghum production areas, rainfall is marked by 
remarkable inter-annual fluctuations with a succession of 
dry and wand periods (Figure 2). At the Katibougou station, 
a long and dry period is observed from 1989 to 2010, while 

the wand period is observed from 1993 to 2000. In general, 
the evolution of the mean water level between 1987 and 
2018 shows a regression trend (regression rate of 3.10%) 
(Figure 2). However, in San, there was a rainfall deficit from 
1990 to 2002, while a wand period is observed in  1991, 
1994, 1998, 2003, 2009, 2010, 2012, 2015 and 2018 (Figure 
2). It is observed from the Figure 2 that the evolution of the 
average water level between 1987 and 2018 shows an 
increasing trend (growth rate of 0.02%).  

However, the trends were less linear and did not have 
defined pattern regarding the determination coefficients R2 
which are low in all of these cases.  

 

 
Figure 2: Inter-annual variability and trend in rainfall at Katibougou (A) and San (B) from 1987 to 2018 

  
The analysis of the climatic data for the annual mean 
temperature recorded at the Katibougou site showed a 
gradual rise from 2005 to the present (Figure 3). The last 
fifteen years (2004-2018) were significantly warmer than the 
previous periods.  

In addition, in the San region, a gradual e significant (R2 
= 0.03; P < 0.05). There is a clear inter-annual variability in 
mean temperature (ranging from 21°C to 35°C) increased 
from 2004 to date is found. As in the first study area, there 
is also an inter-annual variability in the mean temperature 
from 23°C to 36°C. The last fifteen years (2004-2018) were 
significantly warmer than the previous ones (R² = 0.36; P < 
0.05) (Figure 3). 
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Figure 3: Inter-annual variability and trend in temperature at Katibougou (A) and San (B) from 1987 to 2018 

 
With regard to the air humidity, there was a slight decrease 
in both study areas. Katibougou station was marked by 
remarkable inter-annual variability over the last 31 years 
with high humidity observed in 1996 (Figure 4) and lower in 

2018. However, at the San region, high air humidity was only 
observed from 1990 to 1995 and then a decrease was 
observed to date (Figure 4). 

 
 

 
 

Figure 4: Inter-annual Variability and Trend in Relative Humidity at Katibougou (A) and San (B) from 1987 to 2018 

 
Figure 5 shows the annual average wind speed recorded in 
both areas. A gradual trend was observed from 1987 to 
2018. A high winds were observed in 1991, 1994, 2006 and 

2017 at Katibougou. At the San station, the graphs show a 
slight decrease between 1987 and 2018 and high winds 
over several years (Figure 5). 
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Figure 5: Inter-annual variability and trend in wind speed at Katibougou (A) to San (B) from 1987 to 2018 

 
With regard to the number of rainy days in both area (Figure 
6), the graphs show a high inter-annual variability marked by 
an alternation of high rainy days and periods with low rainy 
days. At the Katibougou site, an increasing trend in the 
number of rainy days with an increase rate of 0.91% is 
observed. However, at San site, the graphs indicate a 

regression trend in the number of rainy days with a 
regression rate of 0.005%. Though, the trends were less 
linear and do not show a definite pattern with regard to the 
coefficients of determination which are less than 50% and 
not significant (P > 0.05).  

 

 
Figure 6: Inter-annual variability and trend in the number of rainy days at Katibougou (A) and San (B) from 1987 to 2018 

  
The graphs in Figure 7 show that the Katibougou agro 
ecological zone is characterized by four-months rainy 
season with two months wand period (July and August). 

Furthermore, the graphs indicate that the San agro 
ecological zone is marked by three months rainy season 
with an abundant period in August. 
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Figure 7: Katibougou (A) and San (B) Water Balance from 1987 to 2018 

 
Trend and variability of sorghum grain yields regarding the production zone 
 
Figure 8 shows evolution and variability of sorghum grain 
yields during the cropping seasons of 1986/1987 to 
2017/2018 in the both production zones. Large inter-annual 
variability in sorghum yields in the two study areas is 

observed. In general, sorghum yields in Koulikoro show a 
downward trend, whereas in San area a low increase of 
2.88% is observed with low R² coefficients of determination. 

  

 
Figure 8: Evolution of sorghum grain yields at Katibougou and San 
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Effect of the climatic factors variation on the sorghum 
grain yield in both study zones 
 
Variation in rainfall and temperatures between 1987 and 
2018 showed a downward trend in both areas. The 
correlation (Table 1) results between sorghum grain yields 

and climatic parameters (rainfall, temperature, potential 
evapotranspiration, air humidity and wind speed) showed 
that only mean annual rainfall data were positively and 
significantly correlated with sorghum grain yields in  both 
areas (r = 0.56; p = 0.001 in Koulikoro and r = 0.55; p = 0.001 
in San). 

 
Table 1: Pearson correlation between sorghum grain yields from 1987 and 2018 and the inter-annual climatic parameters 

 

 
Climatic factors 

Sorghum production areas (ha) 

Katibougou San 

Pearson 
correlation 
coefficient (r) 

Probability Pearson 
correlation 
coefficient 

Probability 

Annual rainfall (mm) 0.56 0.001 0.55 0.001 
Number of rainy days  -0.143 0.434 -0.065 0.724 
Average temperature (°C) -0.11 0.54 -0.21 0.23 
Average ETP  (mm) 0.171 0.350 -0.058 0.758 

Average Humidity (%) 0.03 0.85 -0.00 0.99 
Wind speed  (m/s) -0.14 0.44  0.24 0.18 

 
 
Climatic factors determining sorghum production 
 
Table 2 presents regressions between sorghum grain yields 
and climatic factors results for the cropping season of 
1986/1987 to 2017/2018. The annual rainfall was the 
climatic factor affecting the most variation in the sorghum 

grain yields in both study areas, and the annual potential 
evapotranspiration (PAND) also affected variation in 
sorghum yields in San site. The results of the statistical 
analysis revealed that the selected variables significantly 
affected (p < 0.01 and p < 0.001) the validity of the multiple 
regression models used. 

  
Table 2: Results of multiple regression and statistical tests showing the effect of climatic factors on sorghum production in Koulikoro 

and San zones 

Climatic factors Sorghum production areas (ha) 

Katibougou San 

Coefficient Pr ˃ (t) Coefficient Pr ˃ (t) 

Constante 317 0.72 -434 0.169 
Rainfall (mm) 0.77 0.002 0.81 0.001 
Mean temperature (°C) -1.1 0.96 122.8 0.135 
Average humidity (%) -1.65 0.74 0.85 0.867 
Wind speed (m/s) 35.7 0.63 39 0.557 
Average ETP (mm) -3067 0.476 821.24 0.000 
R² 33.31 37.48 
R² adj 23.44 28.22 

 

 
 
Discussion 
 
Trends in climatic parameters in the Sudanian and 
Sahelian zones of Mali 
 
Results of the temporal and trend analysis of climatic 
parameters showed remarkable inter annual variations in 
rainfall in the study area. These trends are characterized by 
a succession of dry periods and marked wand periods. The 
trend observed in this study corroborates the results of 
Alhassane et al. (2013), stating that increase rainfall 
variability can make planning in the agricultural activity more 
difficult. 

At the Katibougou area, results of the analysis of the 
evolution of the average rainfall between 1987 and 2018 
showed a downward trend while the evolution of the average 

rainfall showed an increasing trend in the Sudano-Sahelian 
zone. However, the trends are less linear and do not show 
definite patterns with regard to the R2 coefficients of 
determination, which are low at both sites. These results are 
similar to those found by Lebel and Ali (2009). Alhassane et 
al. (2013) have shown that since the mid-1990s, there has 
been a random rainfall conditions in the Sahel, with, 
however, increased inter- and intra-seasonal variability in 
rainfall. Nevertheless, this apparent random of wand 
conditions coincides with an increasing rate of global 
warming worldwide (Parry et al., 2007). These favourable 
conditions are most often associated with more frequent 
heavy rains, causing flooding and extensive damage in 
West Africa (Sarr et al., 2011, Alhassane et al., 2013). 
According to Rimi et al. (2011) and Bello et al. (2016), this 
variability in the climatic factors constitutes a major 
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bottleneck for good agricultural production in the poor 
regions of the world. Several authors have also reported 
similar results in Sub-Saharan Africa (Loko et al., 2013, 
Badjana et al., 2014, Ezin et al., 2014, Oguntunde et al., 
2014, Balogoun et al., 2016, Bello et al., 2016). 

Analysis of the temperature data showed a gradual 
increase from 2005 at the Katibougou site. Real inter annual 
temperature variability ranging from 21°C to 35°C was 
noted. The last fifteen years (2004 - 2018) have been 
significantly warmer than the previous ones in the Sudanian 
zone and these are valid (variation from 23°C to 36°C) in the 
Sudano-Sahelian zone. These results corroborate Bougma 
et al. (2018) finding showing that the inter- and intra-annual 
variability of temperature was particularly high in the 
Sahelian zone with risks of drought. 

The air humidity data at the two study areas showed a 
slight decrease. The Katibougou station has been 
characterized by very inter annual variability during the last 
31 years with high humidity noted in 1996 and a low in 2018. 
In opposite, in the San zone, high humidity was observed 
from 1990 to 1995 then a decline was noticed until today. 
These results corroborate finding by Sultan et al. (2013) 
showing an increase of 6°C of the temperature and a 
decrease of 20% of the rainfall.  

The results of the annual average wind speed at the two 
research areas showed a progressive trend from 1987 to 
2018. The winds were violent in 1991, 1994, 2006 and 2017 
at Katibougou with an inter-annual average of 1.80 m/s. 
While at the San station, a slight decrease was observed 
between 1987 and 2018 and the wind speeds were strong 
over several years with an inter annual average of 3.25m/s. 
These results corroborate those found by Renard and 
Vandenbelt (1990) and Rajot et al. (2009).  

The results of the analysis of the number of rainy days in 
the two zones showed high inter annual variability which is 
characterized by an alternation of periods with high number 
of rainy days followed by sequences of periods with a low 
number of rainy days. In the Katibougou zone, an increasing 
trend in the number of rainy days with an increase rate of 
0.91% was observed. Furthermore, in the San region, the 
results indicated a downward trend with a regression rate of 
0.005%. The number of rainy days is one of the most 
important factors for the success of an agricultural season. 
Boyard-Micheau (2013) showed that the number of rainy 
days is one of the most important products for the calculation 
of seasonal rainfall accumulation. According to the author, it 
can be considered as the combination of several intra-
seasonal descriptors (ISD) between the number of rainy 
days and the average daily intensity of rainfall integrated 
over season. The duration is calculated between a season 
start date and a season end date. 

The results of the rainfall and potential 
evapotranspiration (PAND) analysis showed that the 
Katibougou zone is marked by four months of rainy season 
and two-month period rainfall (July and August). In opposite, 
San zone is marked by three months of rainy season with 
an abundant period of one month (August). This shows that 
the Sahelian zone is much more affected by the 
manifestations of climate change compared to the Sudanian 
zone. 

In summary, we can conclude that the variability of 
rainfall, the number of rainy days and the length of the rainy 
season showed very remarkable inter annual variations that 
significantly affect sorghum production in both study zones. 
This effect on sorghum production is more pronounced in 
the Sahelian zone than the Sudanian. This is explained by 
the reduction in the number of rainy days. These results 
corroborate those of Boyard-Micheau (2013), Bougma et al. 
(2018) who showed that the inter- and intra-annual 
variability of rainfall is particularly high in the Sahelian zone 
with marked drought risks. This rainfall variability is often 
combined with extreme climatic events that have disastrous 
consequences on agricultural production (Traoré et al., 
2000). 
 
Expected impacts of climatic variability on sorghum 
yields 

 
The results of the present study showed that both zones 
experienced high decrease in rainfall volume. This is also 
confirmed by Nicholson (2001); Le Barbé et al. (2002); Bell 
and Lamb (2006); Alhassane et al. (2013). These authors 
mentioned also a clear break in the rainfall series from the 
years 1968 to the early 1990s. These results are similar to 
those of Hulme (2005); Sultan et al. (2014), who showed that 
rainfall and temperature were the main climatic factors 
directly affect agricultural production in Sub-Saharan Africa. 
The inter annual variability of climatic parameters is a major 
constraint for sustainable development of rainfed agriculture 
in this region (Bello et al., 2016). The analysis of 
temperature data has shown a gradual increase and 
agricultural activities are negatively impacted by the loss of 
crop species. High temperatures cause a considerable 
reduction in pollen viability leading to negative effects on 
yields (Bougma et al., 2018). 

In addition, there is great variability in sorghum grain 
yields in both zones from one year to another. Coefficients 
of determination are low. Faye et al. (2018) have shown that 
the increase in sorghum grain yields is not only related to 
the area sown but rather to other factors including the total 
annual rainfall, the spatial and temporal distribution of 
rainfall, the length of the rainy season, and soil fertility 
management. Indeed, in this study, average rainfall was 
positively correlated with sorghum grain yields over the last 
31 years. This shows that the amount of rainfall recorded 
during these years covers the water needed by sorghum. 
This result corroborates that of Sene (1995) who showed 
that rainfall needs to be well distributed between 500 to 600 
mm for a short cycle sorghum varieties, 650 to 800 mm for 
a medium cycle varieties and 950 to 1100 mm for a long 
cycle varieties in order to ensure optimal yield under 
conditions of good soil fertility. Traoré et al. (2001), Sarr et 
al. (2011), Faye et al. (2018) have shown that it is rather the 
poor spatial and temporal distribution of rainfall that 
significantly affects sorghum production, which was not the 
case in our study. We did not obtain significant correlations 
between the number of rainy days and sorghum grain yields. 
This could probably be explained by the drought resistant 
varieties adopted by producers today as climate change 
adaptation strategy. In fact Sorghum’s drought tolerance 
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and ability to withstand water logging make it an important 
crop for maintaining productive agroecosystems under a 
changing climate (Tonitto and Ricker-Gilbert, 2016). Indeed, 
a study in the zone revealed high adoption rate of drought 
resistant short-cycle varieties which would have contributed 
to an improvement in water use efficiency. In general, the 
irregularity of rainfall has as a corollary the variability of 
sowing dates, the length of the rainy season and a greater 
occurrence of water deficits (Traoré et al., 2001, Sarr et al., 
2011). This rainfall variability is often coupled with extreme 
climatic events that have adverse consequences on 
agricultural production. For example, the droughts of the 
1970s and 1980s and the recurrent heavy rains that fell on 
the zone during the 1990s and 2000s constituted one of the 
extreme events that would undoubtedly be amplified by 
climate change (Nicholson, 2001; Le Barbé et al., 2002; Bell 
and Lamb, 2006; Sarr et al., 2011; Alhassane et al., 2013). 
This being the case, it is essential to take into account all 
these data for the improvement of land productivity, 
especially in a context of greater variability of climate factors 
in the Sahelian zone. 

Our results showed that other climatic parameters such 
as temperature, relative humidity are not a limiting factor for 
agricultural production except for strong winds which could 
cause damage to sorghum production. From these results, 
it is therefore obvious that rainfall is the main factor that 
determines sorghum production from one year to the next. 
Moreover, if adaptation measures are not taken, yield 
reductions could be expected in Sub-Saharan Afric (SSA) 
by 2050 (Fandohan et al., 2015). Indeed, according to 
Sultan (2012); Berg et al. (2013); Roudier et al. (2016) for 
the coming years, the hypotheses of changes in rainfall 
patterns could have an overall negative effect on the 
production of crops such as millet, maize and sorghum. This 
would affect food security in many parts of West Africa.  

In Burkina Faso, Barro et al. (2006) and Clavel and al. 
(2008) and in Mali, Traoré et al. (2013) and Sissoko et al. 
(2017) have shown that several strategies can be used to 
reduce the vulnerability of sorghum cultivation to climate 
change. Due to its status as a staple grain, improved 
sorghum management can provide smallholder farmers with 
stability in their household nutritional needs (Tonitto and 
Ricker-Gilbert, 2016). These include the adoption of 
cultivation practices that allow the crop cycle to adapt to 
climatic conditions (Tonitto and Ricker-Gilbert, 2016; 
Akinseye et al., 2020). Determining planting dates for the 
different varieties of sorghum grown by farmers associated 
with drought resistant varieties would be an opportunity to 
mitigate the effect of climate change (Haussmann et al., 
2012; Akinseye et al., 2017). These various adjustments in 
cultural practices should also be coupled with the local 
knowledge of the populations to ensure true effectiveness 
(Mundia et al., 2019). 
 
Conclusion  
 
This study showed that rainfall, number of rainy days and 
temperatures varied from one year to another in the 
Sudanian and Sahelian zones of Mali. The last ten years 
have been particularly wand at the San station. However, at 

the Katibougou station, a slight decrease in rainfall was 
noticed, an increase in the number of rainy days and a slight 
increase in temperature were also noticed. Rainfall is the 
main climatic factor that has shown a positive correlation 
with grain yields over the last 30 agricultural seasons. In this 
context, the implementation of adaptation strategies to deal 
with the effects of temperature and rainfall variability for 
sustainable sorghum production in the Sudanian and 
Sahelian zones of Mali is a necessity. Therefore, 
determination of sowing dates for the different sorghum 
variandies adopted by farmers is an objective for improving 
sorghum productivity in the study area. 
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