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Abstract

Lowland rice production is highly vulnerable to extreme temperature as a re-
sult of climate change. The study analyses farmer’s perception about climate
change, management practice and their on-farm adoption strategies at the rice
fields of Sapu and Kuntaur study location. The selected villages were the main
rice production area, where rice is a monoculture crop. Focus group discussion
was held with twenty rice growing farmers at Sapuand Kuntaur, and these
were divided into five groups. Personal interview and key informant involves
the two village head, two youth development chairpersons (VDC) and the ex-
tension worker overseeing both villages. This was done to gain in-depth knowl-
edge on the subject matter. The analysis results indicated that more than 50%
of the rice growing farmers were female and do not undergo formal educa-
tion. More than 70% of them having perceived knowledge on the causes of
climate change, inorganic fertilizer use, transplanting of rice seedlings, use of
improved rice varieties, and on-farm coping strategies such as changing of crop-
ping calendar and the use of pesticides to cope with current and future cli-
mate situation.
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1. Introduction

Climate change and increased climate variability are currently seen as major

threats to agricultural production particularly on the side of rice farmers in Cen-
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tral River Region of the Gambia, coming on top of the long-lasting challenges of
land degradation, poor drainage conditions in rice fields and inappropriate ferti-
lizer applications. Rice production is part of the customs and traditions of the
Central River Region South and North of the Gambia as it provides food, in-
come and employment among small scale farmers [1].

The impacts of climate change will be felt more on Africa continent due to
factors such as high level of climate variability, high dependence on natural re-
sources, poor income status and poor infrastructural development to adjust to
the devastating effects of climate change [2]. Most of the agricultural activity in
Africa is rain fed which is highly climate dependant and the degree of the im-
pacts would highly depend on the adaptive capacity of the small scale farmers.

Small scale farming in Africa will be greatly affected by climate change due to
low adaptation strategy [3]. These impacts will vary from one region to the other
[4]. Small scale farmers in West Africa have effectively utilized their scarce re-
sources in order to cope with climate change and the problems now lie on sus-
tainability, which means whether there will be continuous adoption of the same
strategy in the future [5]. One of the pillars in response to climate change im-
pacts is the adaptive capacity of small scale farmers, the rice farming sector will
be greatly impacted by climate change without adaptation but the question is
whether they will be able to continue to do this under a changing climate as la-
mented by Adger et al; Rosenzweig and Parry [6] [7]. The farmers perceptions
about climate change highly determine the kind of adaptation strategy to be adopted
[8] [9]. Many researches on perception have supported inclusion of farmers’ per-
ception or indigenous knowledge into scientific knowledge [10] [11]. Little re-
search was conducted on farmers perception on climate and how it impacts their
adaptation options [12]. The knowledge of past and recent adaptation strategies
would greatly help in the fight against climate change [13].

2. Materials and Methods
2.1. Study Sites

The field experiment was conducted in the Central River Region (CRR) on lati-
tude 13.56 and longitude —15.93. The study sites have unimodal rainfall distri-
bution with the peak of the rain in August. Based on studies and local experi-
ences have indicated that rain begins 15 days in the study area before the rest of
the country receives rains. Rainfall varies from 900 - 700 mm and 600 mm to 500
mm respectively, the vegetation is mainly trees, shrubs and seasonal grasses. The
main crops grown in the area are rice, vegetables, millet, groundnut, and maize.
The region is purposefully selected because it is the food basket of the Gambia
[1]. As shown in Figure 1, both study sites were located near the river Gambia,
the river is the only source of irrigation.

The Gambia have a population of less than 1.7 million with about 80% of the
inhabitants lived in urban areas [1], the rice farmer’s population of Sapu and

Kuntaur comprised of 89 according to the village head.
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Figure 1. Map of Sapu and Kuntaur, the Gambia.

2.2. Data Collection Methods

A reconnaissance visit was made to the selected two villages of Sapu and Kun-
taur for the validity of the study. A pretesting of fifteen rice farmers was carried
out to ascertain the quality of the questionnaire. The validation of the question-
naire was done also with a focus group discussion held with farmers [14]. Key
informant’s interviews were conducted to facilitate optimum information re-
garding on rice production in the area and the targeted audience was the exten-
sion workers, farm leaders and village heads.

The respondents for the survey comprised of a population of 30 active rice
farmers from each study site, comprising of 60 respondents from two study sites.
Rice farmers from each study location were randomly selected using simple
random sampling and this comprised of more than 50% of the sampled popula-
tion. The selection process was also aided by village extension worker and the
village head. A semi-structured questionnaire was administered on the theme:
socio-demographic information, perception of climate change, perception onc-
hemical fertilizer use, perception on varieties, transplanting dates and adaptation

measure to boost their rice production. The questionnaires were read out to
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farmers in their own dialects for those who cannot read and write, whilst others

directly filled the questionnaire, since they have been to school.

2.3. Data Analysis

Statistical packages of SPSS software version 20 (SPSS Inc., Chicago, IL, USA).
Descriptive statistics such as percentages and sums were used to describe farm-
ers’ socio-demographic data, perceptions of climate change, selected rice varieties,
chemical fertilizer application, transplanting of rice seedling and their on-farm

adaptation measures to climate change.

3. Results

3.1. Socio-Demographic Characteristic

Majority of the respondents at Sapu and Kuntaur location were female (80%),
rice production in the Gambia were female dominated, men regards it as a fe-
male job and as a results only few males are involved in the cultivation activity
[1]. This was in agreement with the focus group discussion and personal inter-
view conducted with respondents. “Men are generally involved in groundnut
and Maize cultivation whilst our wives engaged in rice production because rice
production is less tedious than groundnut and maize’, Most of the respondents
(85%) were married and (76%) were Muslim, which is main religious group in
the country. About (68%) of the respondents did not have formal education due
to the income status of the family could not afford to send their children to

school, only few undergone primary and secondary education (see Table 1).

Table 1. Socio-demographic characteristics of respondents.

Frequency Percentage (%)
Sex
Female 48 80
Male 12 20
Civil status

Single 9 15
Married 51 85

Religion
Islam 46 76
Christian 14 23

Education level

No education 41 68
Primary education 12 20
Secondary education 8 13
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3.2. Farmers Perception of Climate Change Impacts

As shown in Table 2, a majority of the respondents (77%) have the perception
that climate change would cause reduction of forest trees based on local experi-
ence, due to reduction in rains; many believed in the future there will be high
losses of forest. Around (85%) said climate change would increase temperature,
which will have serious consequence on rice production, rice productivity is
highly impacted by extreme temperature especially at flowering and heading.
When respondents were asked about the opinion that climate change will in-
crease rice yield, an estimation of few respondents agreed to the motion and
majority of them knew that climate change will not increase rice yield, even
though rice is a C3 crop and have the chance to benefit from Co2 fertilization
under optimum temperature. C3 crops are the types of crops that undergo calvin
cycle, that involves absorbing carbon dioxide from the atmosphere through the
small opening of the leaves called stomata and convert it to sugars for its own
use through the process called photosynthesis. From the personal interviews and
focus group discussion held with rice farmers, they have said that rice crop is re-
sistant to climate change as compared to maize and groundnut, because they
were able to get good yields under climate situation. When the respondents were
asked about the opinion that climate change will increase rice yield, around
(35%) disagreed to the opinion. About (50%) of the surveyed participants dis-
agree to the motion that pest and disease would favour climate change, they al-
ready have the perceived knowledge that pest and disease aggravate during hot
weather. The main source of irrigation at both study location is river and many
of them (56%) said their water supply would be affected if the trend in the cli-

mate continues without adaptation in place.

3.3. Farmers Perception on Inorganic Fertilizer Use

The study, as it was shown in Table 3, states that most of the farmers (96%) have
agreed to the concept that inorganic fertilizer increased grain yields. But due to
their income status many of them cannot afford buying inorganic fertilizer and
they rely on compost and farm yard manure. Regardless of their inability to have

easy access to inorganic fertilizer, many still beliefs that there cannot be any

Table 2. Rice farmers perception on impacts of climate change.

Not

Agree %  Disagree % %
sure
Climate change would reduce forest trees 50 77 6 10 8 13
Climate change would increase temperature 51 85 3 5 6 10
Climate change will increase rice yield 21 25 29 35 10 40
Pest and diseases would be
. 18 20 15 50 27 30
favoured by climate change
Water supply from the river would
34 56 20 33 6 11

be reduced by climate change
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Table 3. Rice farmers perception of inorganic fertilizer use.

Not
Agree %  Disagree %

sure

More inorganic fertilizer more yields 54 96 6 4 0 0
Inorganic fertilizers increased
. . . . 21 35 15 25 24 40
pest and disease infestation on yield
Inorganic fertilizer is better and

20 33 35 58 5 8

cheaper than organic fertilizer

effective rice production without applying inorganic fertilizer, according to focus
group discussion and personal interviews held with them. Regarding the type of
fertilizer many prefers NPK whilst other prefer urea as a choice of fertilizer. The
opinion as whether inorganic fertilizer increased pest and disease occurrence,
(35%) agreed, (25%) did not agree and (40%) were not sure of the opinion. Many
of them (58%) disagreed to the motion that inorganic fertilizers are cheaper and
better than organic fertilizer, they have the perception that the long term usage
of inorganic fertilizer can destroy their soil. Most of them used it and they

claimed that inorganic fertilizer gives quick response to rice crop.

3.4. Perception on Transplanting

Most of the respondents (80%) have the belief that transplanting rice seedlings
would give high yield as indicated in Table 4 and due to that effect nurseries are
conducted which are later transplanted into the field. Majority of the farmers
(58%) have the perception that transplanting rice seedling at closer distance
would not to give high yields based on the interview conducted with them and if
they are asked why no reason is given but based on their own instinct. About
(71%) of the respondents also mentioned that transplanting tall seedling would
not give high yield and most of them transplant very young seedlings (around 10
days old) to their field and when asked why, many said the idea was introduced
by extension workers and it yielded good results, that is why they adopt the in-
novation. Finally, about (66%) agreed that transplanting during hot weather in-
creases the attack of pest and diseases and that it is not advisable to transplant
during that condition. All this answers were close to the current scientific find-

ings [1].

3.5. Perceptions on Varieties Selection

Based on the local experiences of the respondents on rice varieties as mentioned
in Table 5, many (58%) said improved rice varieties yield more than the tradi-
tional variety, thereby disagreeing the motion that traditional varieties yielded
more than improved varieties. About (35%) of the respondents also agreed that
traditional varieties yield more than improved varieties. About (23%) of the re-
spondents were of the opinion that traditional varieties can tolerated extreme
environments than the improved variety, whilst (46%) of them did not agree that

traditional variety withstand harsh environments that the improved rice variety
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Table 4. Rice farmers perception of transplanting rice seedlings.

Not
Agree % Disagree %
sure
Transplanting of rice gives high yields 48 80 9 15 3 5
Transplanting at shorter distance gives high yields 10 16 35 58 15 26
Transplanting of tall seedlings gives high yields 7 11 43 71 10 18
Transplanting during hot months
. . 40 66 3 5 17 29
increases pest and diseases damage.
Table 5. Rice farmers perception of varietal selection.
Not
Agree %  Disagree % %
sure
Traditional rice varieties yield
. S 21 35 35 58 4 7
more than improved varieties
Traditional varieties withstand unfavourable
. . . 14 23 28 46 18 31
conditions than improved varieties
Traditional rice varieties are more
. . . 17 28 31 51 12 21
tastier than improved varieties
Traditional varieties mature late
. . 45 75 5 8 10 7
than improve varieties
Traditional varieties are exposed to
49 81 5 8 6 11

lodging than the improved varieties

and (31%) were not sure whether it is the traditional. Their reason was that tra-
ditional varieties were in existence for a long period and they exhibit characters
to withstand unfavourable climate Most of the respondents (51%) were not in
agreement that traditional varieties are tastier than the improved rice variety.
“due to nice tasty nature of the traditional rice variety, it is highly used as por-
ridge in many homes and the most preferred during ceremonies”, as quoted
from focus group discussion. Almost (75%) of the sampled rice farmers agreed
that improved rice varieties are early maturing as compared to traditional varie-
ties. About (81%) of the respondents agree that traditional rice varieties are
highly susceptible to lodging or falling down due to extreme events, due to their
long height. Lodging is one of the problems farmers encounter in irrigated low-
land rice production in the Gambia, most of grain yields are lost when lodging

occurs in rice fields.

3.6. Adoption Measures at the Farm Level

About (85%) of rice farmers have adopted changing their farming calendar as
their main on-farm adaptation strategy. Based on their local experience, most of
them know when to embark on cultivation, around (6%) still maintain their
usual time of cultivation whilst (9%) of them were not sure if change of farming
calendar could really help them boost their yields. Most of them (78%) have
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stopped cultivating traditional varieties because it is late maturing and prefer to
use improved varieties that are early maturing, about (16%) of them still used
their traditional varieties as an on-farm adoption measures, and do not want to
switch to other rice varieties whilst (6%) of the respondents were not sure in
both opinions. Few of them (9%) who can afford inorganic fertilizer, prefers us-
ing it as an adaptation measures to climate change, they still have the beliefs that
inorganic fertilizer can greatly contribute to high yields regardless of weather
condition, whilst (51%) did not agreed the use inorganic fertilizer as an on-farm
adoption strategy and (6%) of them were not sure in both cases. Some of them
(43%) agreed using pesticides as an adoption measure to control pests and dis-
eases on their rice fields, and many have the understanding that when rice fields
are protected from pest and disease attack, grain yields would be improved,
whilst about (40%) did not agreed to the concept and (17%) of them were not

sure in both cases, see Table 6.

4. Discussion

The management practices like the determination of optimum transplanting dates,
selection of varieties and the application of inorganic fertilizers were the on-farm
adoption strategies to combat climate change. Farmers already knew about ex-
treme temperatures and variability in rainfall which is in agreement with mete-
orological records with exception of their perceived reduction of rainfall. This
analysis results were in agreement with the findings of Cooper et al. [15]. Per-
ception studies and scientific knowledge on climate change were also found in
Apata et al; Deressa et al. [16] [17]. Optimum planting dates plays a significant
role in the attainment of maximum yield [9] [18], as a result, the findings of this
study shows that majority of the respondents have changed their transplanting
date to adjust to the current climate situation. Farmers already knew about the
need for the application of fertilizers but their decision are largely influenced by
the cost of fertilizer, their knowledge in fertilizer application and the availability
of fertilizer [19]. Although rice fields at Sapu and Kuntaur study site did not face
low water crises at the moment, since river is their main source of irrigation, but
rice farmers do adjust their cropping calendar to avoid their production cycle
been coinciding with extreme weather event such as floods and high temperature
which is detrimental at critical stages of rice growth such as panicle initiation

and grain filling stages.

Table 6. Rice farmers on-farm coping strategies.

Agree % Disagree % Not sure %

Changing of farming calendar 51 85 4 6 5 9
Use of improved rice varieties 47 78 10 16 3 6
Use of inorganic fertilizers 5 9 51 85 4 6
Use of pesticides 26 43 24 40 10 17
DOI: 10.4236/ajcc.2020.91001 8 American Journal of Climate Change
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5. Conclusion

The findings of this research are in agreement with the findings of current scien-
tific research, which say farmers are aware of climate change and they are using
their own initiatives to overcome the impacts at the farm level. Farmers’ produc-
tivity would be enhanced by the use of inorganic fertilizers, change of transplant-
ing dates and varieties. Most of the farm adoption strategies included the change
of crop calendar, use of inorganic fertilizer, use of improved rice varieties to adapt
to climate variability. The education or training of farmers on weather or climate
related area is crucial for effective adaptation strategy to enable decision making

in agricultural production.
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