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The study was carried out in Sanjaranda Village, Manyoni District, Tanzania. The overall objective was 
to examine influence of soil management practices on crop production in the changing climate as well 
as community perception on climate change and variability and its evidence. Both secondary and 
primary data collection methods were used. These includes; literature review, focus group discussion; 
key informant interview, participatory field observation and household questionnaire survey.  Finding 
from the study showed that climate change and variability is already taking place in the study area. The 
observed indicators for the existence of climate change include decreasing amount of rainfall, 
increased drought, and rainfall coming late in the growing season. The study also revealed that climate 
change has influenced shifting of crop calendar as well as adoption of new crop varieties.  Further, it 
was revealed that, local communities have employed different soil management practices in response 
to climate change including among others a combination of various soil management practices, such 
as deep tillage, combination of deep tillage and farmyard manure, incorporation of crop residues into 
the soils and crop rotation. Among mentioned practices, the combination of deep tillage and farmyard 
manure ranked higher in addressing drought condition (improvement of soil moisture) hence improve 
crop yield in a changing climate. Findings also revealed that area with soil management practices has 
been associated with increased yield of sunflower and maize compared to areas without such practices 
in the village. The study concluded that soil management practices play important role in adaptation to 
climate change impacts.  
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INTRODUCTION 
 
Effects of climate change including unpredictability and 
variation in temperature and rainfall; occurrence of 
drought, floods, heat waves, hurricanes and typhoons 
have already occurred across the world; affecting 
countries, income groups and occupations  differently 
(Chaudhary and Aryal, 2009; IPCC, 2007). There is 
mounting   evidence   that   climatic  extremes  such  as 
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droughts and floods are increasing in frequency and 
intensity across the region (INGC 2009). Climate change 
is already, and will increasingly play a pivotal role in food 
security (Easterling et al. 2007; FAO 2007, 2010). It will 
likely alter the functioning and resilience of ecosystems 
such as rangelands and forests, which underpin the 
livelihoods of dryland inhabitants and which already 
provide important safety nets in times of need. In this 
respect, the achievement of the Millennium Development 
Goals (MDGs), particularly MDG-1 (eradicate extreme 
poverty and hunger) and MDG-7 (ensure  environmental  
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sustainability) (United Nations 2010), may well be 
jeopardized by the impacts of climate change (Chapman 
et al. 2011). Negative effects of climate change, including 
increase in temperature and changes in rainfall patterns 
are more severe in sub-Saharan Africa, including 
Tanzania (Cline, 2007; Haque et al., 2012). 
Unpredictability of rainfall onset, increasing dry spells and 
an increase in the mean temperature have affected the 
growth and crop yields in many parts of the country 
(Mongi et al., 2010). Such effects have also induced 
drought, floods, land resources degradation as well as 
health problems (Mongi et al., 2010). 

The intensity of droughts and extended dry-spells as 
well as floods and changes in growing seasons have 
significant effects on agricultural productivity, water 
supply, food security and human welfare (Ehrhart and 
Twena, 2006; Yanda et al.,  2006; URT, 2007). Semi-arid 
areas such as Dodoma and Singida regions are among 
the regions where climate change effects are already 
vivid (Nelson and Stathers, 2009; URT, 2003). Evidences 
of climate change in these regions have been vividly 
recorded through failing agriculture productivity (FAO, 
2008). Apart from impacts on agricultural production, 
climate change has also adversely affected the natural 
resource base, which provides a living for more than half 
of the world’s poorest people (Adger, 1999). As a result, 
all societies are fundamentally adaptive and there are 
many situations in the past where societies have adapted 
to changes in climate and to similar risks. But some 
sectors are more sensitive and some groups in society 
are more vulnerable to the risks posed by climate change 
than others. Yet all societies need to enhance their 
adaptive capacity to face both present and future climate 
change scenarios outside their experienced coping 
range. For example, communities in drought and flood-
affected areas have devised their own adaptation 
strategies to protect their families, assets and secure 
food security (Agrawal, A. 2008; Odjugo, 2010). Studies 
by Maddison (2006), Ishaya and Abaje (2008), Paavola 
(2008), Mutekwa (2009) and Lema and Majule (2009) 
have reported farmers’ knowledge on  climate change 
and existing coping and adaptation strategies for 
managing climate risks, such as  proper timing of 
agricultural operations and use of different crop varieties. 

However, there have been some variations of 
adaptation strategies adopted by communities depending 
on the type and nature of risks induced by climate 
change. This study is therefore intending to examine the 
influence of soil management practices on sunflower and 
maize production as dominant crop in the study area in 
the context of changing climate.  
 
 

RESEARCH METHODOLOGY 
 

Description of the Study Area 
 

The study was carried out in Sanjaranda village in  

 
 
 
 
Sanjaranda ward, Manyoni District, in Singida region, 
Tanzania (Figure 1). The Manyoni district covering an 
area of 28,620 km

2
 that is about 58% of the entire area of 

Singida region. The district is located below the Equator 
between Latitudes 5

0
 0′ and 7

0
 4′. Longitude between 4

0
 

27′ and 5
0
 26′ East of Greenwich. It borders Bahi District 

to the East; Tabora and Sikonge Districts to the West; 
Chunya District to South West; Singida District to the 
North; Iringa District to the South East and Kondoa 
District to North East (Figure 1).  
 
 
Climate 
 
The climate of Manyoni district is basically of an inland 
equatorial type modified by the effects of altitude and 
distance from the Equator (Lema, 2008). The district 
forms part of the semi-arid central zone of Tanzania 
experiencing low rainfall and short rainy seasons which 
are often erratic with fairly widespread drought of one in 
four years. The district has a unimodal rainfall regime, in 
a period of six months from November to April. The mean 
annual rainfall is 624mm . The annual mean, maximum 
and minimum monthly mean daily temperatures in the 
district are 22.0°C, 24.4°C (November) and 19.3°C (July) 
respectively. The average annual daily sunshine hours 
are 7.9 hr/day. The maximum and minimum monthly 
mean daily sunshine hours are 9.2 hr/day (September) 
and 6.5 hr/day (January) respectively (Lema 2008). 

 
 
Data Collection and Processing 
 
Both secondary and primary data were collected in order 
to address the objectives of this study. Secondary data 
were collected through documentary search of published 
and unpublished literature including journals and books 
as well as project reports and other relevant documents 
from different sources including village and district office 
and non-governmental institution as well as from internet.  
Primary data were collected using different methods 
including both quantitative and qualitative data collection 
methods. Such methods included key informant 
interviews, focus group discussions, household interview 
and participatory field observations that involve transect 
walk in the village.  

Quantitative data collected through household survey 
was coded and analyzed using Statistical Packages for 
Social Sciences (SPSS). Qualitative data collected 
through key informant interview and focus group 
discussion was summarized and subjected to theme-
content analysis. Temperature and rainfall data from 
Manyoni meteorological stations was analyzed using 
Microsoft Office Excel 2007 to present patterns and 
trends of rainfall and temperature in the form of graphs. 
Findings from the analysis were presented in description 
forms,  tables,  charts,  graphs,  maps  and  photograph. 
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Figure 1. Map of Manyoni District, Showing the Location of the Study Village. 

 
 
 
RESULTS AND DISCUSSION 

 
Main Economic Activity of Respondents  

 
There are various types of socio-economic activities  

conducted in the study area. The extent of household‘s 
involvement in the various activities varies considerably 
from one household to another (Table. 1), mainly 
depending on socio-economic condition of the 
households. 
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Table 1. Household involvement in different livelihood activities. 

 

Economic activities  Household response  

in percentage (n=53) 

Crop production 100 

Livestock keeping and crop production(agro pastoral) 73.6 

Crop trading 17 

Petty business 15.1 

Causal labour 7.5 

Art and  craft work 3.8 

Bee keeping 1.9 
 

Source: Field survey data, 2013. 

 
 

Table 2. Total number of livestock kept by farmers in the study area. 
 

S/n Types of livestock Total number 

1 Cattle 4014 

2 Goats 1741 

3 Sheep 273 

4 Pigs 125 

5 Donkeys 40 

6 Chicken 3733 

7 Ducks 46 
 

Source: Field survey data, 2013. 

 
 
 

Findings from the study revealed that crop production is 
the major livelihood activity undertaken by all household 
in the study area.  
It was observed that about 100 % of interviewed 
households were involved in crop production. Major crops 
grown include among others maize and sunflower. 
However, given the fact that most of the agricultural 
production in the area is rainfed, changes in climate have 
significant impact on crop production which in turn affect 
people‘s livelihoods. Livestock keeping was the second 
most important activity in the studied village, whereby 
about 73.6% of respondents reported to be involved in 
keeping livestock. The total numbers of livestock kept by 
farmers were presented in Table 2.

The presence of livestock in different households 
provided an opportunity to have enough farm yard 
manure which is highly demanded for improving soil 
quality.  According to the farmers interviewed farm yard 
manure is used to add organic matter into the soil so as 
to improve soil fertility and water holding capacity. 

Crop trading (17.0 %) and Petty business (15.1 %) 
were also reported to be other major economic activities 
in the village that play an important role to generate 
family income especially during bad weather. Minor 
economic activities which support livelihood included 
causal labour (7.5%), art and craft work (3.8%) and bee 
keeping (1.9%). These activities also help farmers 
especially those with no livestock to be able to buy farm 

yard manure and hire oxen for farm operations. 
Furthermore, study findings revealed that most farmers 
use ox plough during farm preparation to reduce 
workload. The study found that oxen and donkey provide 
draft power during ploughing, transportation of farm yard 
manure from kraal to farm, crop produce from farm to 
home and also carry other farm operation such as 
carrying water and fire wood.  Generally, it was noted that 
households are, engaged in more than one activities to 
spread risk in case of crop failure as one of the 
adaptation to the impact of climate change and variability. 
Also income generated can be used to support other farm 
operations.  
 
 
Indicators of Climate Change and Evidence 
 
The study revealed that, local community perceive 
climate through weather extremes which directly affect 
their livelihood activities, particularly crop production. 
During the focus group discussion and key informant 
interview it was revealed that, major weather extremes 
were erratic rainfall, high temperature, prolonged dry-
spells, drought, and floods. It was also noted that drought 
is the major problem affecting crop production and 
livestock keeping and that climate change is inducing 
shortage of water and pasture. The local perception was 
that climate is continuously  changing  and  it  is  getting  
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Table 3. Indicators of climate change as perceived by local community. 
 

Indicators HH response in percentage (N=53) 

Decreasing amount of rainfall 83.0 

Increased incidence of drought 83.0 

Rainfall coming late in the season 81.1 

Shortened growing season 75.5 

Recurrent food shortage 66.0 

Decreasing crop productivity 64.2 
 

Source: Field survey data, 2013. 

 
 
worse over time. Bad years are becoming more frequent 
than ever before due to drought condition, resulting in 
food shortages in the area. It was further revealed that 
generally rainfall amount has changed with time, and 
perceived to have decreased especially during the past 
20 years. 

The major indicators for climate change in the study 
village included decreasing amount of rainfall, increased 
incidence of drought, rainfall coming late, shortened 
growing season, recurrent food shortage and decreasing 
crop productivity (Table 3).  About 83% of respondent 
admitted that there is decreasing amount of rainfall which 
leads to incidence of drought in the study area.  Also 
about 81.1% of the respondents reported incidence of 
rainfall coming late in the season while 75.5% reported 
problem of shortened growing season. About 66.0% 
reported there was recurrent food shortage in the study 
area which was obviously attributed to the fore mentioned 
problem such as drought condition. Other factors 
included poor agronomic practices which lead to low 
productivity as reported by another 64.2% of respondent.   

During the focus group discussion (FGD) Key informant 
interview and household surveys, it was revealed that 
climate change is inducing changes on cropping 
calendar. Most of the interviewed households indicated 
that cropping calendar has changed due to unpredictable 
rainfall (Figure 2). It was revealed that rainfall is now 
coming late in the season compared to previous years. 
They further noted that rainfall is not predictable as 
compared to previous years. This situation is now 
influencing farmers to change their cropping calendar and 
also crop varieties.  

As a result of the changing crop calendar they also 
tried to grow early maturing crop varieties and drought 
tolerant crops. For example in maize, respondents 
reported that they were using early maturing variety such 
as TMV 1, Staha, Kilima and DK Seeds. On the other 
hand, farmers reported to use new sunflower varieties 
such as Kenya Fedha and Pundamilia (Zebra) and 
Record which seems to mature early than local varieties 
used. In addition to early maturing, these varieties have 
added advantage of producing more seed oil compared 
by local varieties.  Other drought tolerant crops reported 
to be grown by farmers in the study area were sorghum, 
millet, sweet potatoes and sometimes cassava.  

Analysis of Temperature Variation in Manyoni District  
 
The local views regarding increase in temperature are 
also consistent with the analysis of Meteorological data 
from Manyoni nearby weather station. Analysis indicated 
the general increase in temperature since 1970 with 
some minor variations in terms of the severity of the 
increase and its timing (Figure 3).  

Findings from this study are in line with observation 
made by other studies conducted in the semi-arid areas 
of Tanzania (see for example   Mwandosya et al., 1998; 
Majule et al., 2010; Lyimo and Kangalawe, 2010), who 
showed that there has been an increase in temperature. 
Similarly, IPCC (2007) has also reported that over the 
western Tanzania there has been an increase in 
temperature of between 1°C and 2°C from 1974 to 2005. 
 
 
Analysis of Annual Rainfall Trend for Manyoni 
Weather station 
 
This study found that mean annual rainfall in Manyoni 
neaby weather station over the past thirty years, from 
1981 to 2013 has slightly been decreasing. According to 
the analysis, rainfall amount and trends showed a 
decreasing trend from year to year    since 1981 to date 
(Figure 4).  
 
Findings from the analysis of meteorological data 
correlated with response from household survey whereby 
about 83.0 % of the respondents reported that rainfall 
amount has decreased in more than two decades. The 
respondents also indicated that the decreased amount of 
rainfall and increased temperature has lead to drought 
condition in the study area which increase farmers 
burden by interfering certain activities especially crop 
cultivation. 
 
 
Soil Management Practices Employed by Small 
Farmers in Response to Impact of Climate Change in 
the Study Area 
 
Adapting to climate change is essential in ensuring 
sustainable livelihood among households and community  
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Figure 2. Crop Calendar for Sanjaranda Village 
Source: field survey 2013 

 
 

 
 
Figure 3. Trends of average annual temperature at Manyoni nearby Meteorological station 
Data Source: TMA (2013)  
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Figure 4. Annual rainfall for Manyoni station. 
Data source: TMA (2013)  

 
 
 

 
 
Figure 5. Types of soil management practices to address climate change impacts. 

Source: Field survey data, 2013 

 
 
 
at large. This section provides different soil management 
practices used by smallholder farmers in Sanjaranda 
village. Smallholder farmers in the study area have used 
various soil management practices to cope with the 
consequences of climate change (Figure 5).  

It was found that smallholder farmers are practicing 
deep tillage, use of farm yard manure, combination of 
deep tillage and farmyard manure, combination of crop 
residues to the soil and crop rotation etc. Respondents 
indicated that soil management practices addresses 

climate change related extremes such as moisture stress 
and soil fertility problem. It was also found that there were 
some small holder farmers who have not adopted soil 
management practices partly due to lack of capital, and 
limited access to farmyard manure.  
 
 
Combination of Deep Tillage and Farm Yard Manure  
 
The study found that about 79.2 % of the respondents  
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Plate 1. On the left side showed maize plot with combination of deep tillage and farmyard manure while 

on the right side showed a maize plot without such management. 
Source: field survey 2013  
 

 

 
 
Plate 2. Sunflower fields in the study area observed during participatory field observation. On the left side 

showed sunflower plot with combination of deep tillage and farmyard manure while on the right side showed 
a sunflower plot without such management. 
Source: field survey 2013 

 
 
 
reported that combination of deep tillage and farmyard 
manure show good responses in terms of crop 
performance. The study revealed that, farmers who 
combined both soil management practices attained good 
yield compared to those with single soil management 
practice. Key informants and Focus Group Discussion 
participants indicated that practicing deep tillage and at 
the same time applying enough farmyard manure 
improves soil condition as well as improving crop 
performance including yield.  Household respondents 
further indicated that practicing deep tillage and 
application of farmyard manure improves soil fertility, and 
moisture retention capacity as plant remain greenish for 
long time during bad weather  compared to other 
treatments and finally gives high yield (Plate 1).  

During the survey, it was also revealed that, area 
applied with reasonable amount of farmyard (maximum 
twenty tons per hectare) plus good depth of cut (deep 

tillage 20 – 30 cm) recorded to have good crop 
performance in terms of yield and other yield 
components.  Study also revealed that, area where 
magoye ripper, ridgers and ox plough were used had 
good yield compared with area cultivated using hand 
hoes no matter how much farmyard manure have been 
applied (Plate 2).  It was also revealed that combination 
of deep tillage and farmyard manure improves moisture 
and fertility of the soil, thus addressing moisture and poor 
soil fertility which are induced by climate change.  
 
 
Conclusion 
 
The study concluded that based on experiences and 
interactions with local environment, communities have a 
clear perception that climate has changed. Villagers 
perceived   climate   change   through   climate   related  



 
 
 
 
elements which directly influence their livelihood 
activities, particularly farming. There is a concern that 
over the last 20 years rainfall amount has been 
decreasing while temperatures have increased. The main 
local indicators of climate change include reduced 
rainfall, rainfall coming late, increased temperatures, 
increased incidences of drought, prolonged dry spell, 
shortened growing season that resulted to crop failure 
hence recurrent food shortage due to decreased crop 
productivity. Given such situation farmers have opted for 
different adaptation strategies to address soil fertility and   
soil moisture which is mostly linked to climate change. 
Such strategies included changing cropping calendar, 
combination of different soil management and tillage 
practices and application of farmyard manure. 
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