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1. Introduction

Current evidence indicates that since the
19th the
temperature of the Earth has risen by between
0.4°C and 0.8°C. The warming trend has been

most pronounced during the past decade and in

mid century, average surface

higher latitudes. Ocean temperatures are also
rising, expanding the volume of water, and that
expansion, combined with water from melting
glaciers, has raised global sea level by about 10
to 20 centimeters over the past century.
Although their

understanding of the atmosphere, oceans, and

scientists have improved
climate in recent years, they are uncertain about
whether the warming that has occurred has
caused more extreme weather, such as more and
bigger hurricanes, floods, and droughts. On the
other hand, there are uncertainties about how
will policies to control emissions of greenhouse
gases or to encourage technological
developments affect the accumulation of gases
in the atmosphere? And how much will those
policies cost? (CBO, 2003).

High temperatures will be accompanied
by

occurrence of extreme weather events such as

rising sea levels and more frequent
floods, droughts and storms. We are now
experiencing these extreme weather events in
many countries. These events might occur more
frequently and hazardous in the coming years.

The latest unforecasted events in the

climate show that the world’s climate is most
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probably changing. The floods in Germany, in
Hungary and in Turkey in 2002; hurricanes in
USA (Hurricane Katrina) have killed many
people and set off alarm bells among the people
in these countries. In late 2006, the flooding
followed torrential rain and affected mainly the
south-east, but also southern and western Turkey
and caused for the deaths of more than 40 people.

According to Synthesis Report of IPCC,
2001; extreme events are currently a major
source of climate-related impacts. For example,
heavy losses of human life, property damage,
and other environmental damages were recorded
during the El Nifio event of the years 1997-1998.
The imp;icts of climatic extremes and variability
are a major concern. Preliminary indications
suggest that some social and economic systems
have been affected by recent increases in floods
and droughts, with increases in economic losses
for catastrophic weather events. Because these
systems are also affected by changes in socio-
economic factors such as demographic shifts and
land use changes, quantifying the relative
impacts of climate change (either anthropogenic
or natural) and of socio-economic factors is
difficult. For example, direct costs of global
catastrophic weather-related losses, corrected for
inflation, have risen an order of magnitude from
the 1950s to the 1990s (Figure 1), and costs for
non-catastrophic weather events have grown
of weather-related

similarly. The number

catastrophic events has risen three times faster



than the number of non-weather-related events,

despite generally enhanced disaster preparedness.

Part of this observed upward trend in weather-

related losses over the past 50 years is linked to

increased wealth, urbanization in vulnerable
areas), and part is linked to regional climatic
factors (e.g., changes in precipitation, flooding
events).

 Decadal average

Figure 1: The economic losses from catastrophic weather events (IPCC, 2001a).

The

climate change and especially on global

scientific evidence on global
warming is now stronger than ever. The forecast
studies in relation to global warming show that
the temperature of the world will rise between
0.3 to 1.3 degrees Celsius during the next 30
years. Another recent study projected an
increase in the average global temperature of
2.4°C between 1990 and 2100, with a 95 percent
chance that the change will be between 1.0°C

and 4.9°C (CBO, 2003).
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Some other scientists (Darwin et al,
1995),

scenarios. They were derived from results

evaluated for global-climate-change

projected by meteorological models at the
Goddard the
Geophysical Fluid Dynamics Laboratory, the

Institute for Space Studies,
United Kingdom Meteorological Office, and
Oregon State University and embody a range of
average global temperature and precipitation
changes (2.8-52 °C and 7.8-15.0 percent,
respectively).




Similarly, according to  “pseudo precipitation will decrease 58mm — 266 mm in
warming ver.3” data calculated by Climate sub- the project area of Adana and Konya (Figure 2).
group of ICCAP project shows that temperature
will rise between 23 °C - 3.8 °C and
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Figure 2. Annual Precipitation and Temperature Changes in Adana and Konya.

Source: (1) Station data from “Turkish State Meteorological Sevice” (1950-2004)
(2) Estimations are calculated by the authors from “RCM Pseudo Warming Outputs ver. 3"

The changes in climate will also affect amount of water or nitrogen in the soil is
agriculture. Although scientists are uncertain necessary.
about the impact of the climate changes on On the other hand, rising temperatures
agriculture, they agree on some likely effects. and frequent extreme weather events will cause
Some scientists claim that global warming could damages to agricultural production but
increase  water supply in some water-scarce agriculture will also suffer from increased pests
areas and hence increase crop yields in and diseases. And also soil is expected to erode
temperate and in some subtropical zones. It is and degrade due to heavy rains and storms.
claimed that higher crop yields could result from Moreover livestock and fish production systems
the carbon dioxide fertilizer effect. However, to will also suffer from rising temperatures and
get this positive effect, the existence of a certain extreme weather events (Box 1). The United

Nations’ Intergovernmental Panel on Climate
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Change (IPCC) forecasts that crop yields will .

conflicts over environmental

decrease and flooding risk will increase in most impacts of agriculture on land

tropical and subtropical regions. and water

resources could

This means that, for some regions, become increasingly contentious.

e the long-term productivity and We are expecting climate changes in the

competitiveness of agriculture coming years. But we are not certain about the

may be at risk, type of changes. Will this climatic changes be

e farm communities could be

permanent or fluctuating? Nobody knows...
disrupted, and

e Models of cereal crops indicate that in some temperate areas potential yields increase for small increases in
temperature but decrease with larger temperature changes (medium fo low confidence). In most tropical and
subtropical regions potential yields are projected to decrease for most projected increases in temperature (medium
confidence). In mid-latitudes, crop models indicate that warming of less than a few °C and the associated increase
in CO2 concentrations will lead to generally positive responses and generally negative responses with greater
warming. In tropical agricultural areas, similar assessments indicate that yields of some crops would decrease
with even minimal increases in temperature because they are near their maximum temperature tolerance. Where
there is also a large decrease in rainfall in subtropical and tropical dryland/rainfed systems, crop yields would be
even more adversely affected. Assessments that include autonomous agronomic adaptation (e.g., changes in
planting times and crop varieties) tend to project yields less adversely affected by climate change than without
adaptation. These assessments include the effects of C02 fertilization but not technological innovations or changes
in the impacts of pests and diseases, degradation of soil and water resources, or climate extremes. The ability of
livestock producers to adapt their herds to the physiological stresses associated with climate change is poorly
known. Warming of a few °C or more:is projected to increase food pnces globally, and may increase the risk of

' hunger in vulnerable papulanons {Iow conf dence) :

vvvvvvv . Year -
e 2025 2050 2100
CO; concentration 405-460 ppm 445-640 ppm 540-970 ppm
Global mean temperature 0.4-1.1°C 0.8-2.6°C 1.4-5.8°C
change from the year 1990
Global mean sea-level rise 3-l14cm 5-32cm 9-88 cm
from the year 1990
Agricultural Effect : :
Average crop yields o Cereal crop yields increase | o Mixed effects on cereal ¢ General reduction in cereal
' : in many mid- and high- yields in mid- latitude yields in most mid- latitude
latitude regions (low to regions. regions for warming of
medium confidence). ¢ More pronounced cereal more than a few °C (low to
o Cereal crop yields decrease yield decreases in tropical medium confidence).
in most tropical and and subtropical regions
subtropical regions (low to (low to medium
j o medium confidence). confidence).
Extreme low and high o Reduced frost damage to o Effects of changes in Effects of changes in
temperatures some crops (high extreme temperatures extreme temperatures
~ confidence). amplified (high amplified (high
o Increased heat stress confidence). confidence).
damage to some crops :
(high confidence).
o Increased heat stress in
» : : ~ livestock (high confidence). - s
Incomes and prices : ¢ Incomes of poor farmers in Food prices increase
Lo developing countries relative to projections that
decrease (low to medium exclude climate change
confidence). (low to medium
confidence).
*} These estlmam are based on the sensmvxty of the present agricultural practices to climate change, allowing (in most cases) for
adaptations based on shifting use of only existing technologies.
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In addition, the time horizon for climate
change is long. The climate impacts of decisions
made in the next decade or two will be felt over
the next century and beyond. As a result,
technology and, more specifically,
in the rate and direction of
technological change, will play a very important
role. Three aspects of technology can be

distinguished (IPCC, 2001b):

improvements

e invention (the development,
perhaps in a laboratory, of a new
production method, product, or
service),

e innovation (the bringing of new

inventions to the market), and
diffusion (the gradual adoption

of new processes or products by
firms and individuals).
Whether and how changes in a crop
variety are specified in a study can have a large
impact. Studies conducted of wheat response in

Australia found impacts ranging from -34 to
+65% for the same climate scenario and site
depending on which known and currently grown
wheat cultivar was specified in the crop model.
Similarly, another research concluded that the
severe yield losses in South, Southeast and East
Asia for rice in many scenarios was due to a
threshold temperature effect that caused spikelet
sterility but that genetic variation with regard to
the threshold
opportunity to switch varieties as temperatures

likely provided significant
rose (Box 2). Thus, an impact analysis that
narrowly specifies a crop variety is likely to
generate a much different estimated impact than
an analysis that specifies responses on the basis
of the genetic variation across existing cultivars.
Some studies have attempted to evaluate how
future crop breeding may change the range of
genetic variability available in future varieties
(Reilly, 1996).

Region Crop Yield impact Countries studied/comments
..................... %) . o
Latin America maize -61 to increase Argentina, Brazil, Chile, Mexico. Range is across GCM scenanos with and
without the CO effect.
wheat -50to -5 . Argentina, Uruguay, Brazil. Range is across GCM scenarios, wnth and without the
CO, effect.
,,,,,, soybean -10 to +40 Brazil. Range is across GCM scenarios, with CO, effect.
Former Soviet wheat -19 to +41 Range is across GCM scenarios and region, with CO; effect.
Union grain -l4to+13 o
Europe maize -30 to increase : France, Spain, N Europe. With adaptation, CO, effect. Longer growing season;
irrigation efficiency loss; northward shift.
wheat increase or France, UK, N Europe, With adaptation, CO, effect. Longer season: northward
decrease shift, greater pest damage;
: Lo vegetables : increase . Lower risk of crop failure.
- North America maize i ~5510 +62 : USA and Canada, Range across GCM scenarios and
~ wheat 100 to +234 Sites with/without CO; effect.
soybean -96 to +58 USA. Less severe or increase in yield when CO, effect and adaptation considered.
Africa maize -65t0+6  : Egypt, Kenya, South Africa, Zimbabwe. With CO, effect, range across sites and
climate scenarios.
millet 79 t0 -63 Senegal. Carrying capacity fell 11-38%.
biomass decrease South Africa; agrozone shifts.
South Asia rice =22 to +28  Bangladesh, India, Philippines, Thailand, Indonesia, Malaysia, Myanmar. Range
maize -65t0-10  over GCM scenarios, and sites; with CO; effect some studies also consider
. wheat -61 10 +67 adaptation. :
Mainland China | rice -78 to +28 Includes rainfed and irrigated rice. Positive effects in"NE and NW China, negative
_and Taiwan _in most of the country. Genetic variation provides scope for adaptation.
Asia (other) and | rice 45 to +30 Japan and South Korea. Range is across GCM scenarios. Generally positive in
Pacific Rim : e northern Japan; negative in south,
pasture -1 to +35 Australia and New Zealand. Regional variation.
wheat -41 to +65 Australia and Japan. Wide variation, depending on cultivar.

111




It is almost clear that the impact of
climatic changes will be different in different
2°C

temperature increase will result different impacts

geographic  regions. For example
on continental and subtropical climatic zones.
Presently scientists from different disciplines are
conducting researches in different parts of the
world in order to better understand the impact of
climate changes on agriculture and the role of
A

multidisciplinary research is needed to explore

agriculture  on  climate  changes.
the interrelations between climatic events and
their impact on soil structure, irrigation sources,
plant yields and quality, livestock yields, farm
structure and income etc. in different agro-
climatic zones of the world. This subproject
which covers the socio-economic aspects of the
impact of climate change on agriculture is a part
of multidisciplinary research.
The purposes of this subproject are:

to identify the effect of global

warming on economic structure

and economic results of farms,
to determine the impact of
global warming on soil fertility,
crop yields, cropping patterns,
water
availability/use/conservation,

new technology,

e to understand farmers’
perception and behavior
concerning natural resources

and agricultural production.
to identify necessary policies
and institutional measures to

cope with global warming.

2. Material and Method
2.1. Material

Table 1. Number of interviewed farmers in 2006

The main material that is used in this
research is obtained from the questionnaire that
is applied to the farmers by the research team.
The questionnaire was pretested in the two
research provinces before its application to
sample farmers. Also some secondary data such
as reports and statistics were used to facilitate

and to support the research.

2.2. Method

Primary data were collected from two
different geographic zones: the first zone is
subtropical zone which covers the Cukurova
region that is in the east Mediterranean region.
The second region is selected from Central
Anatolia which represents the continental
climate.

Adana

represent the subtropical zone and Konya

province was selected to
province was selected to represent continental

climate.

2.2.1. Selection of Villages
Two irrigated and two rainfed villages

were selected from the plain part of Adana

~ province to represent subtropical zone. Five
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irrigated and two rainfed village were selected
from the plain part of Konya province in the
Central Anatolia.

The “judgement sampling” method was
used in selecting the villages. Soil classes,
cropping pattern, livestock situation, agricultural
production techniques, economic structure and
distribution of farms were taken into
consideration as criteria in representing the
zones.

The names of irrigated and rainfed

villages from two provinces are given below:



ADANA KONYA
Irrigated Rainfed Irrigated Rainfed

Name of | Number | Nameof | Number | Nameof | Number Name of Number
Village of Quest. Village of Quest. Village of Quest. Village of Quest.
Kadikoy 22 | Yeniyayla 18 | I. Cumra 10 | Sarayonii 10
Tasci 18 | Cigekli 14 | Beylerce 7 | Cesmelisebil 17
TOTAL 40 | TOTAL 32 | Okgu 7 | TOTAL 27

Karkin 4

Merkez 7

TOTAL 35

2.2.2. Selection of Farmers
The farms in the villages were stratified
according to farm size groups. From each group

a representative number of farmers

The

randomly and those who are willingly and

were

interviewed. farmers were selected
voluntarily cooperate with the researches were
interviewed.

2.2.3. Analysis of Data

Appropriate computer programs such as

SPSS was be used in the analysis of the data.

3. Results and Discussion

At the beginning of the ICCAP Project
the objectives of the socio-economic subgroup
were determined as follows:

a) to identify the effect of global
warming on economic structure
and economic result of farms,

b) to determine the impact of
global warming on soil fertility,
crop yields, cropping patterns,
water
availability/use/conservation,

new technology,

c) to understand farmers’
perception and behavior
concerning natural resources

and agricultural production,

d) to identify necessary policies

and institutional measures to
cope with global warming.

The objectives of (a) and (b) could not
been accomplished because the accomplishment
of these objectives depended on the outputs of
climate, vegetation and crop productivity
subgroups.

Our group needed information about
how the temperature and precipitation will
change in the future and how these changes will
affect the present crops and livestock, and what
are the probable substitutes of these crops and
livestock in order to determine the effect of
global warming on cropping pattern, crop yields,
economic structure and economic result of the
farms.

The knowledge which are necessary to
accomplish the objectives of (a) and (b) have not
been produced until November 2006.

Therefore our subgroup focused its
efforts to objectives (c) and (d).

The data collected from the farmers in
Adana and Konya provinces were grouped as
irrigated and rainfed agriculture and the findings

of the research are presented accordingly.

3.1. Adana Province
3.1.1. Irrigated Villages of Adana

Province
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In the first part of this section, some

socio-economic indicators of the farms are given.

In the second part, farmers’ perception and

3.1.1.1.

Some

Socio-Economic

Indicators of the Irrigated Farms

Distribution of interviewed farmers by

behavior concerning climate change were farm size groups is given in Table 2.
examined.
Table 2. Distribution of farms by farm size groups
" Farm size groups (da) Group Code Quantity %
1-75 1 15 37,5

76-150 2 16 40,0

151+ 3 9 22,5

Total 40 100,0

One typical socio-economic indicator of
the surveyed farmers is the distribution of farm

managers by age groups. The ages of the farm

managers vary between 25 and 70. There are

farm managers from all age groups (Table 3).

Table 3. Distribution of farm managers by age groups

Age groups Group Code | Quantity %
25-45 1 15 37,5
46-55 2 17 42,5
56 + 3 8 20,0
Total 40 100,0
graduates. There are also secondary and high
Education level is another socio- school graduates but

there are not any

economic indicator of the research area. The

agricultural vocational school graduates among

majority of the farmers are primary school the farmers (Table 4).
Table 4. Education level of farm managers
Group Code Education level Quantity %
1 Literate 2 5,0
2 Primary school 21 52,5
3 Secondary school 10 25,0
4 High school 7 17,5
Total 40 100,0

The average size of the irrigated farms is
130,9 decars. In the investigated villages, the

more the farm size increases, the more the
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number of plots and average plot size increases
(Table 5).



Table 5. Average farm size, number of plots and average plot size

Farm size groups Average Farm Size Number of plots Average plot size
(da) (da)
1 30,1 1,9 20,5
2 108,2 3,9 34,3
3 338,9 5,9 59,1
Mean 130,9 3,6 34,7

Cropping pattern of the farmers reflect
their agricultural production activities under
irrigated conditions. Farmers in the research area

prefer diversified farming rather than specialized

Table 6. Size of cultivated area by crops (da)

farming. Wheat, maize, vegetables and citrus are
major enterprises of the farmers. Groundnut,
watermelon and cotton are also important

enterprises of the research area (Table 6).

Farm | Maize | Wheat | Vegetable | Citrus | Groundnut | Watermelon | Cotton | Barley | Total
size
groups
1 3,0 14,5 7,1 3.2 23 - - - 30,1
2 60,1 21,1 14,3 28 4,1 2,5 2,4 1,2 108,2
3 250,5 17,2 31,2 | 31,7 - 5,5 2,8 - 338,9
Mean 81,5 17,8 15,4 9,3 2,3 2.3 1,6 0,5 130,9
3.1.1.2. Farmers’ Perception and Forty percent of the farmers think that

Behavior Concerning Climate Change

Farmers’ perception and behavior
concerning climate change have been examined
as temperature increase and precipitation
decrease. The answers of the farmers reflect how
they perceive climate change and how they react

towards climate change.

3.1.1.2.1.

Concerning Temperature

Farmers’ Perception

the temperature has increased in the last 20 years.
And 30 % of the farmers believe that the
temperature tend to increase. 20 % of the
farmers say that the temperature has not changed.
Only 10 % of the farmers say that the
temperature has decreased (Table 7). As can be
seen from these figures the majority of the
farmers think that the temperature has started to

increase in the last 20 years.

Table 7. Farmers’ perception concerning temperature in the last 20 years

Age groups Temperature
Increased Decreased Not Changed Tend to increase Total
Q % Q % Q % Q % Q %
1 7| 46,7 2 13,3 5 33,3 1 6,7| 15| 100,0
2 71 41,2 1 59 2 11,7 7 41,2 17| 100,0
3 2| 250 1 12,5 1 12,5 4 50,0 8| 1000
Total 16| 40,0| 4 10,0 8 20,0 12 30,0 | 40| 100,0
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Farmers reported that the temperature
was very high in 1994, 1997, 2001 and 2002.
And due to high temperatures in June and July in
these years maize did not pollinate adequately.
Also in these years citrus trees were damaged
due to high temperatures.

On the other hand, “Turkish State
Meteorological Service” data from 1950 to 2004

show that monthly and yearly temperature have
increased in the last 25 years. Average monthly
temperature was calculated 18.9 °C during the
1950-1980, and it rose up to 19.1 °C in the
period of 1981-2004 (Figure 3 and Figure 4).
The results of the analyses of the last
fifty years’ meteorological data confirm the

farmers’ views concerning temperature increase.
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Figure 3. Average Temperature in Adana (Monthly, °C)
Source: Station data from “Turkish State Meteorological Sevice” (1950-2004)
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Figure 4. Average Temperature in Adana (Yearly, °C)
Source: Station data from “Turkish State Meteorological Sevice” (1950-2004)
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3.1.1.2.2.

Concerning Precipitation

Farmers’ Perception

Farmers think that the precipitation has
decreased in the last 20 years. 75% of the
farmers say that the precipitation has decreased
but 17,5% of the
precipitation tend to decrease. Only 5 % of the

farmers think that the

farmers say that the precipitation has not
changed and one farmer said that he had no idea
about the changes in the amount of precipitation.
These figures indicate that the majority of the
farmers think that the precipitation is decreasing
(Table 8).

Table 8. Farmers’ perception concerning precipitation in the last 20 years

Age groups Precipitation
Decreased Not Changed Tend to decrease No Idea Total
Q % Q % Q % Q % | Q %
1 11| 73,3 2 13,3 1 6,7 1| 67| 15| 100,0
2 14| 82,4 0 0,0 3 17,6 0| 00| 17| 1000
3 5] 62,5 0 0,0 3 37,5 0| 00| 8| 1000
Total 30| 75,0 2 5,0 7 17,5 1| 25| 40| 100,0

In addition to these views, some of these
farmers added that precipitation is fluctuating by
years. They said that in some years there had
been good rainfall, but in some other years
rainfall was short.

Some other farmers believe that seasons
and rainy days are shifting. They said in the past
in April there were 20-25 rainy days, but this
does not exist any more. They now believe that
the number of rainy days are decreasing. They
mentioned that 1970, 1973, 1974, 1985, 1987,
1990, 1996, 2001, 2002, 2003 and 2004 were

drought years and in some years they irrigated
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the wheat which is not the case in the other years.
There

meteorological data and farmers’ statements

is a great consistency between
concerning drought years.

“Turkish State Meteorological Service”
data from 1950 to 2004 show that monthly
rainfall decreased in March, April and May in
last 25 years. But, on the other hand, average
yearly precipitation was calculated 657 mm
during the 1950-1980, and it rose up to 663.7
mm in the period of 1981-2004 (Figure 5 and

Figure 6).
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Figure 5. Average Precipitation in Adana (Monthly, mm)
Source: Station data from “Turkish State Meteorological Sevice” (1950-2004)
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Figure 6. Average Precipitation in Adana (Yearly, mm)

Source: Station data from “Turkish State Meteorological Sevice” (1950-2004)

3.1.1.2.3.

Concerning Moisture

Farmers’

Perception

Majority of the farmers believe that the

moisture has increased in the last 20 years. Some

farmers think that the moisture has not changed

and some farmers claim that the moisture has

decreased (Table 9).
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Table 9. Farmers’ perception concerning moisture in the last 20 years

Age Moisture
groups Increased Decreased Not Changed Total
Q % Q % Q % Q %
1 11 73,3 0 0,0 4 26,7 15 100,0
2 11 64,8 3 17,6 3 17,6 17 100,0
3 7 87,5 0 0,0 1 12,3 8 100,0
Total 29 12,3 3 7,5 8 20,0 40 100,0
Many farmers explain the increase in 3.1.1.3. Changes Agricultural
moisture with the examples of increases in the Production Due to Climate Change

fungal diseases in the crops. They say “we used 3.1.1.3.1. Changes in Cropping

to produce watermelon and cucumber 30 years
ago, but it is not possible to grow these crops
now due to fungal diseases”.

However, farmers think that the main
reason of moisture increase is not climate
change, it is due to Seyhan dam and irrigation
channels. As they explained the water in the dam
and in the irrigation channels had increased the

moisture in the air.

Pattern Due to Climate Change

Many farmers believe that the climate
change (if any) did not affect cropping pattern
(Table 10). They say that the crop changes came
mainly from crop prices and technology. High
and reliable prices of crops are the most
influential factors in deciding what to grow.
Also technologically improved cultivars were
preferred by the farmers. This is because these
cultivars have higher yields and have higher
quality and are more resistant to pests and

diseases.

Table 10. Farmers’ crop change due to climate change

Age Crop change
groups Same crop Changed crop Changed variety Total
Q % Q Q %o Q %o

1 14 93,3 1 6,7 0 0,0 15 100,0
2 14 823 1 59 2 11,8 17 100,0
3 6 75,0 1 12,5 1 12,5 8 100,0
Total 34 85,0 3 7,5 3 7,5 40 100,0
3.1.1.3.2. Changes in Cultivation According to these farmers high temperatures in

Methods (Planting Time) Due to Climate
Change

Some farmers said that they had made
some changes in the planting time of maize
of high

temperatures in June and July maize production.

because of the negative impact

June and July have a negative impact on
pollination in maize. As farmers said, cotton and
maize had been planted at the end of March and
early April in the past, but in recent years cotton
and maize have been planted in late February

and early March.
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Table 11. Changes in planting time due to climate changes

Age Planting time
groups Not Changed Changed Total
Q % Q % Q %
1 6 40,0 9 60,0 15 100,0
2 9 52,9 8 47,1 17 100,0
3 5 62,5 3 37,5 8 100,0
- Total 20 50,0 20 50,0 40 100,0

Some farmers think that the planting
time of wheat has also changed due to climate
change. They say that in the past wheat was
planted in October but in the last 25 years wheat
is planted in November due to the climate
change (Table 11).

Yet all farmers do not agree with the
views of farmers explained above. Some farmers

think that the planting time depends on climatic

conditions and it shifts forwards or backwards.

depending on rains.

3.1.1.33.
Pesticide Use Due to Climate Changes

Changes in Fertilizer —

Many farmers did not change the
quantity and the type of fertilizer and pesticide
in the last 25 years (Table 12). However, some
farmers said that they had increased the amount
of fertilizer and pesticide use in irrigated
reason behind the

agriculture. The main

increased amount of fertilizer wuse s
technological change in production. The new
seed cultivars of maize and cotton require much
higher amount of fertilizer use in order to give
higher yields. The pesticide use is varying
depending on the pests and diseases observed
during the production. For example only one

farmer has changed the kind of fertilizer and

Almost all farmers agree that the pesticide in irrigated agriculture.
changes in fertilizer and pesticide use are not
related to climate change.
Table 12. Changes in fertilizer-pesticide use
Age Fertilizer-pesticide change
groups Not Changed Increased Decreased Changed Total
fert.-pest.
Q % Q % Q % Q % Q %
1 7 46,7 8 -2 0 0,0 0 00| 15 100,0
2 9 52,9 5 29,4 2 11,8 1 59| 17 100,0
3 7 87,5 1 12,5 0 0,0 0 0,0 8 100,0
Total - 23 57,5 14 35,0 2 5,0 1 25| 40 100,0
3.1.1.3.4. Changes in the Number of 25 years (Table 13). Only 12,5% of the farmers

Irrigation Due to Climate Change
The majority of the farmers stated that

number of irrigation had not changed in the last

claim that the number of irrigation has incredsed
from 4 to 7 due to increased temperature in
climate.
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Table 13

. Changes in number of irrigation due to climate changes

Age Number of irrigation
groups Not Changed Increased Total
Q % Q % Q %
1 14| 933 1 6,7 15| 100,0
2 15| 882 21 11,8 17| 100,0
3 6| 75,0 2| 25,0 8| 100,0
Total 35| 875 51 12,5 40 | 100,0
3.1.1.3.5. Farmers’ Preferential Crops Sixty-five percent of the farmers say that

Due to Climate Change

Farmers response in crop production due
to climate change was examined in two parts:

1) Preferred crops when temperature
rises,

2) Preferred crops when precipitation
decreases.

Table 14. Preferred crops if temperature rises

if temperature rises significantly, they substitute
heat resistant crops such as cotton, sesame,
barley, olive, chickpea and grape. Farmers also
mentioned that they had been ready to produce
crops that are recommended by extension staff
or scientists (Table 14)

Age Preferred crops
groups No idea _ Heat Cotton Same Crop Sesame Total
resistant crops
Q % Q % Q % Q % Q| % Q %
1 2 13,3 9 60,0 2 13,3 1 6,7 1 6,7 | 15 100,0
2 0 0,0 13 76,5 2 11,8 | 2 11,8 0| 00 | 17 100,0
3 1 12,5 4 50,0 3 37,5 0 0,0 0 | 0,0 8 100,0
Total 3 1,5 26 65,0 7 17,5 3 7,5 1 2,5 | 40 100,0
Farmers’ response to decreases in the case when global warming or climate change

precipitation is the same as temperature increase.
In other words, the majority of the farmers put
and

“temperature  increase

precipitation
decrease” in the same basket. This is generally

Table 15. Preferred crops if precipitation decreases

is discussed. Farmers would prefer drought
resistant crops such as barley, olive, cotton,
sesame and grape if precipitation decreases
(Table 15).

Age Preferred crops
groups No idea Drought resistant Cotton Same Crop Sesame Total
crops
Q % Q % Q % Q % Q |%| Q| %

1 3 20,0 9 60,0 1 6,7 1 6,7 1 6,7 15 |100,0
2 0 0,0 13 76,5 2 11,8 2 11,8 0 0,0 17 |100,0
3 2 25,0 4 50,0 2 25,0 0 0,0 0 0,0 8 1000

Total 5 12,5 26 65,0 5 12,5 3 7,5 1 2,5| 40 |100,0
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Farmers think that the most sensitive
crop to temperature increase is wheat. Many
farmers believe that wheat would disappear in
the region if temperature rises and prepetition
decreases. They said that maize would also be
affected from high temperatures because of the
effect of high

pollination. Some farmers believe that citrus and

negative temperature  on
vegetable production would also be negatively
affected by high temperatures. Many farmers
stated that cotton production would increase as
long as there is enough water in the irrigation
channels. On the other hand, some farmers think
that temperature increase will make a positive
effect on cotton and groundnut. They also
believe that technological development in crop
production will overcome these problems in the

future.
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3.1.1.3.6.

Techniques if Temperature Rises

Changes in Production

The farmers’ response to temperature
increase is examined for two important crops of
the region. These crops are wheat and maize'. In
the subsequent sections farmers’ reaction
towards wheat and maize production practices
will be examined.

An important field experiment was
conducted during 2001-2003 period in Adana
province, to evaluate the response of 11 selected
spring bread wheat genotypes to seasonal
climate difference in Cukurova region (Yiicel et
al., 2005). Results of the field experiment
showed that temperature, rainfall and sowing
time have very important role in wheat yield

(Box 3).

' The majority of the farmers think that cotton and
citrus will not be negatively influenced by increased
temperature.



- Technical Information (General):

e ] °C temperature increase above normal temperature values in the grain filling period causes 4 mg decrease in
grain weight. Temperatures above 35 °C significantly decreases the grain yield of wheat. 1 °C temperature
increase above the optimum interval 15-20 °C causes 3-4 % yield losses.

Year
2000-2001 : 2001-2002  2002-2003
. e Sowing date 18 Noyv. 15 Jan. 23 Nov.
. o Flowering date 8 Dec. 29 Jan, 1 Dec.
Phenology (Average) . Earring date 19 Mar. 16 Apr. 7 Apr.
. e Physiologic maturity date 11 May. 19 May. 14 May.
o Growing season(days)" 174 124 172
. o Vegetative period 2 142.5 1527 366.4
Precipitation (mm) e Grain filling period 3 86.1 60.0 61.1
, Growing season 1 2286 2120 4275
Average maximum temperature i 25.0 216 226
during grain fillingperiod (C) ¢ May 241 = 263 347
Number of maximum temperature . e >30°C (max) 4 0 14
days and relative humidity during * <50% (mean) 5 2 13
- grain fillingpeiod ... .
. High temperature index during grain * >30°C 131.7 00 484.8
filling period (degree/day) . . ’
e Germinate - Ear 1178.3 10749 1314.0
Total temperature (degree/day) o Ear - Physiologic maturity 1001.6 6372 7332
. » Growing season 1 21799 17121 20672
Long
Period
Climate Data (Monthly average) Average
(last 77
.................................................................. = i i years)
e March 46.6 403 933 65.8
Precipitation (mm) e April 8.8 888 - 611 8528 ¢
» May 1304 220 14.8 470
. & March 165 147 15 131
Temperature (°C) o April 187 16.5 171 172
..................... * May £15 2 245 34
e March 73.5 614 640 65.0
Humidity (%) e April 679 76.0 689 650
o May 60.2 683 561 670
Yield (ton/ha) 6.17 5.89 7.08

- 1: Planting- Physiologic maturity, 2: Germination-Heading, 3: Heading- Physnolog:c maturity

Planting could not be applied in optimum period due to intensive ramfall in 2001-2002 periods. :
e The average of all genotypes showed great variation depending on planting time and seasonal climatic dxﬂ‘ercnccs.
The average yields of all genotypes were low in 2002. In this year, the average temperature in April and May m '
grain filling period was lower as compared to 2001 and 2003. , i
e The reason of low yields of 2001 as compared to 2003 are as follows; .

o Precipitation fell down to 8.8 mm in April in grain filling period and 142.5 mm in the vegetatnve pcnod -
These values are 61.1 mm and 366.4 mm in 2003 respectively.
o The average temperature of March 2001 is higher than 2003 March average temperature.

3.1.1.3.6.1.

Technique of Wheat if Temperature Rises

Seventy-two percent
growers said that they would not make any
change in soil cultivation methods if temperature

Changes in Production

of the wheat
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as recommended by the scientists.

rises (Table 16). Some farmers said that they
would apply less cultivation in order to keep
moisture in the soil. Some other farmers said
that they would change soil cultivation methods




Table 16. Changes in Production Technique of Wheat if Temperature Rises

No No Less Changes | Decreases | Increases Total
Idea | Changes | cultivates
Q% |Q| % | Q| % |[Q| % | Q| % |Q| % |Q| %
Soil cultivation methods | 1 | 4,0 |18 | 720 3 |[12,0]| 3 | 12,0 - - - -
Seed quantity 1140]17 680 . | . - - - - 7 |28,0
Seed variety 1140]22|880]| . |. 2|80 . , .
Quantity of fertilizeruse | 1 |40 [ 13520 . | . - 11 1440 - | .
Type of fertilizer use 114001231920 . | . |[1]40| . |. = 251 100,0
Quantity of pesticideuse | 1 |40 |18 72,0 _ | . - - 4 |160] 2 | 8,0
Type of pesticide use 1140(24(96,0 | _ | . - - - - S
Irrigation method 1140[19(76,0| - | . 51200 . - I
Number of irrigation 114011140 | _ |. - - - |- 23 (92,0

Sixty-eight percent of the farmers would
not change the amount of seed if temperature
rises. But 28% of the farmers said that they
would increase the amount of seed if
temperature rises.

Eighty-eight percent of the farmers will
not change the seed cultivar even if temperature
rises. They say that there is no alternative
cultivar of wheat that can be produced under
high temperature conditions. Only 8% of the
farmers say that they will change their present
wheat cultivar if temperature rises.

Fifty-two percent of the farmers said
that they would not change the quantity of
fertilizer they use in wheat production if
temperature rises. However, the response of
different farm size groups to this question is
different. As the farmers get older they become
more responsive to the quantity of fertilizer used
in wheat production if temperature rises. The
majority of the young farmers (88,9%) would
not change the amount of fertilizer but all old
farmers (100,0%) would decrease the amount of
fertilizer used in wheat production if
temperature rises.

Ninety-two percent of the farmers said

that they would not change the type of fertilizer
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that is used in wheat production if temperature
rises. Farmers think that type of fertilizer has no
relation with temperature.
Normally pesticide wuse in wheat
production in Adana is very limited. The
think that the

increase would not effect the

majority of the farmers
temperature
quantity of pesticide use in wheat production. In
general pesticide is used in seed treatment in
wheat production. Other pesticides are used
occasionally. Therefore many farmers do not
if

temperature rises. However, there are some

expect any change in pesticide use
farmers who think that the quantity of pesticide
use decreases in hot weathers. Some farmers
think that the quantity of pesticide use increases
if temperature rises.

Almost all farmers think that the type of
pesticide use would not change in wheat
production if temperature rises.

Wheat is irrigated very seldomly in
years when the rainfall is short. Two different
methods are used to irrigate wheat in the region.
1) Border irrigation, 2) Sprinkler irrigation.

Seventy-six percent of the farmers said

that the irrigation method would not change if




temperature rises and 20% of the farmers think
that irrigation methods would change.
Ninety-two percent of the farmers think
that the number of irrigation would increase if
temperature rises. Only 4% of the farmers think
that the number of irrigation would not change

even if temperature rises.

3.1.1.3.6.2.

Technique of Maize if Temperature Rises

Changes in Production

Eighty-one percent of the maize growers
think that soil cultivation methods would not
change if temperature rises. These farmers
believe that there is no relation between soil
cultivation methods and temperature increase.
But some farmers, especially the old ones, think
that there would be some changes in the
cultivation methods if the temperature rises
(Table 17).

Table 17. Changes in Production Technique of Maize if Temperature Rises

No Idea No Changes | Decreases | Increases Total
Changes
Q| % | Q| % | Q| % |[Q]| % |[Q| % | Q| %
Soil cultivation methods 1 6,3 13 | 81,2 2 |125 - - - -
Seed quantity 1 |63 14 [875]| . N - 3 1 |63
Seed variety 1 |63} 15-1938} ~ - " - . .
Quantity of fertilizer use 1 63 | 12 [750] . - 3 (188 . -
Type of fertilizer use 1 163 14 874 1 |63 |. - - |- 16 | 100
Quantity of pesticideuse | 1 [ 63 | 13 [81.3] . - 2 [125] - -
Type of pesticide use 1 63 | 15 |93.8] . - - - - -
Irrigation method 1 163] 8 |500f 7 |438]. - I
Number of irrigation 1 [63]15]938] . |. - - = -

Eighty-seven percent of the maize
growers said that the seed quantity would not
change if temperature rises. One maize grower
stated that the seed quantity might increase if
temperature rises.

Almost all maize producers say that they
will not change the seed variety even if
temperature rises.

Seventy-five percent of the maize
producers states that they will not change the
quantity of fertilizer they use in maize
production if temperature rises. Approximately
19% of the farmers say that they will decrease
the amount of fertilizer they use in maize

production.

125

The majority of the farmers do not think
to change the type of fertilizer they use in maize
production if temperature rises. Only one maize
producer said that he would change the type of
fertilizer.

The majority of the maize producers do
not think to change the quantity and the type of
pesticide they use in maize production if
temperature rises.

Fifty percent of the maize producers do
not think to change the method of irrigation if
temperature rises. On the other hand 43.7% of
maize producers said that they would change the
method of irrigation towards water saving

methods.




of the

producers think that there is no need to increase

Ninety-three percent maize

the number of irrigation if irrigation is applied

would not change cultivation methods. Because
these farmers believe that the present cultivation

methods are the most appropriate methods for

effectively. their soils. Some farmers said that they would
apply less cultivation in order to keep moisture
3.1.1.3.7. Response of Farmers if in the soil. Some other farmers said that they
Precipitation Decreases would change the cultivation methods. But these
3.1.1.3.7.1. Changes in Production farmers do not know what type of cultivation is
Technique of Wheat if Precipitation needed when precipitation decreases. On the
Decreases other hand only one wheat producer said that he
What is the reaction of wheat producers would prefer deep plowing in order to
in cultivation methods if precipitation decreases? accumulate water in the soil (Table 18).
Fifty-six of the wheat producers said that they
Table 18. Changes in Production Technique of Wheat if Precipitation Decreases
No Deep Less Changes | Decreases | Increases | Total
Changes | cultivates | cultivates
Q| % | Q% | Q] % |[Q] % | Q| % |Q| % |Q| %
Soil cultivation methods |14 (56,0 1 |40 | 6 [24,0| 4 |16,0| - - - -
Seed quantity 13(52,0| - - - - o] 3 112,01 9 |36,0
Seed variety 231920 - | - 280 . - - |-
Quantity of fertilizer use | 10 40,0 | - - - S -] - 151600 _ | . 251100,0
Quantity of pesticide use | 22 | 88,0 | - 3 3 S -] - 2 1801140
Irrigation method 19176,0| - - - - 51240 . - - |-
Number of irrigation 1140 - - - T - - - - 241 96,0

Fifty-two percent of the farmers do not
if

precipitation decreases. These farmers think that

think to change the quantity of seed

increasing or decreasing the quantity of seed
if

precipitation decreases. Some farmers think that

would not affect the yield of wheat

more seed is necessary to obtain the same
amount of yield when precipitation decreases.
But there are some farmers who believe sparse
planting (less seed) gives better result because
dense planting causes more water consumption.
The findings of the research in the
irrigated regions of Adana show that 92% of the

farmers are not going to change the variety of
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wheat even if precipitation decreases. Farmers
say if droughts become more persistent than they
would think of changing variety of wheat or
changing crop i.e. barley.

Sixty percent of the wheat producing
farmers say that they will decrease the amount
of fertilizer in wheat production if precipitation
decreases. They also mentioned that the amount
of fertilizer that would be used would depend on
annual rainfall. On the other hand, 40% of the
farmers said that they would not change -the
quantity of fertilizer unless there would be a
continuous decreases in the

serious and

precipitation.




All wheat producers say that they are not
going to change the type of fertilizer if
precipitation decreases.

The majority of the farmers do not think
to change the quantity of pesticide they use in
wheat production if precipitation decreases.
Farmers do not see much relation with
precipitation and pests. But some farmers think
that there might be some relation between
precipitation and diseases.

All wheat producing farmers said that
they would not change the type of pesticide if
precipitation decreases.
of the

producers stated that they would not change the

Seventy-six  percent wheat
method of irrigation if precipitation decreases.
They believe that present methods of irrigating
wheat are efficient as long as there is enough
water in the irrigation channels. Twenty-four
percent of the farmers mentioned that more
efficient irrigation methods should be preferred.

Ninety-six

percent of the wheat

producers say that they will increase the number

of irrigation in wheat production if precipitation
decreases. Only one farmer objected to increase
the number of irrigation. He believes that
method and timeliness of irrigation is more
important than the number of irrigation in wheat

production.

3.1.1.3.7.2.

Technique of Maize if Precipitation Decreases

Changes in Production

Maize is grown under irrigated
conditions in the Adana region. Therefore its
production practices would not be influenced as
much as wheat when precipitation decreases.
The majority of the maize producers say
that they will not change the soil cultivation
methods in maize production if precipitation
decreases. These farmers do not see any relation
between cultivation methods and the quantity of
precipitation because maize is grown under
19). Only two

farmers say that they will change the cultivation

irrigated conditions (Table

methods if precipitation decreases.

Table 19. Changes in Production Technique of Maize if Precipitation Decreases

No Changes Changes Decreases Total

Q % Q % Q % Q %
Soil cultivation methods 14 87,5 2 12,5 - -
Seed variety 14 | 87,5 2 12,5 | . -
Quantity of fertilizer use 13 | 812 |_ |. 3 18,8 | 16 | 100,0
Quantity of pesticide use 15 93,8 | . - 1 6,3
Irrigation method 2 563 | 7 | 43,7 | . -

All maize producers stated that they
would not change the quantity of seed if
precipitation decreases.

Eighty-seven percent of the maize
producers mentioned that they would not change
the seed variety if precipitation decreases. Only

two maize producers consider changing the seed

127

variety if precipitation decreases. However these
farmers could not explain the reason(s) of
variety change.
Eighty-one percent of the maize
producers mentioned that they would not change
the quantity of fertilizer if precipitation

decreases. 18.8% of the farmers think that the




quantity of fertilizer should be decreased in
planting time if precipitation decreases.

All maize producers say that there is no
need to change the type of fertilizer if
precipitation decreases.

Ninety-four of the

producers believe that there is no need to change

percent maize

the quantity of pesticide if precipitation
decreases. These farmers do not see any relation
between quantity

precipitation decrease.

of pesticide use and

Fifty-six percent of maize producers do
not think to change the irrigation methods in
maize production. But 43.7% of the maize
producers prefer to change irrigation methods
and use water-saving methods in production.
They also mentioned that changing irrigation

method depend on the costs of application.

3.1.14.

Production if Temperature Rises

Changes in  Livestock

Table 20. Distribution of farms by farm size groups

There are 8 farmers that have livestock
(cattle). These farmers have different ideas to
cope with higher temperatures. Some of them
think to change feeding material and also give
less feed. Others think to make amendments in
order to provide more aeration and installing
ventilators in the barns. One farmer said that he
would sell the present animals and buy heat

resistant animals.

3.1.2. Rainfed Villages of Adana

Province

Some socio-economic indicators and
farmers’ perception and behavior concerning
climate change were examined for rainfed farms

of Adana province in the subsequent section.

3.1.2.1.

Indicators of Rainfed Farms

Some Socio-Economic

Distribution of the interviewed farmers

by farm size groups is given in Table 20.

Farm size groups Group Code Quantity %
(da)
-75 1 12 37,5
76-150 2 11 34,4
I51+ 3 9 28,1
Total 32 100,0

Distribution of farm managers by age
groups is given in Table 21. The ages of the

farm managers vary between 27 and 72. It is

useful to interview with farmers from all age
groups, especially elder farmers, to learn from

their past experience regarding climatic events.

Table 21. Distribution of farm managers by age groups
Age groups Group Code | Quantity %
25-45 1 9 28,1
46-55 2 14 43,8
56 + 3 9 28,1
Total - 32 100,0
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Fifty percent of the farm managers are
primary school graduates. There are some

secondary and high school graduates but there

Table 22. Education level of farm managers

are not any agricultural vocational school

graduates among the farm managers (Table 22).

Group Code Education level Quantity %
1 Literate 4 12,5
2 Primary school 16 50,0
3 Secondary school 9 28,1
-4 High school 3 9,4
Total 32 100,0

The average size of rainfed farms is

124,5 decares. In the rainfed villages, the more

the farm size increases, the more the number of

plots and average plot size increases (Table 23).

Table 23. Average farm size, number of plots and average plot size

Farm size groups Average Farm Size Number of plots Average plot size (da)
(da)
1 29,6 1,82 17,4
2 113,6 4,64 33,9
3 267,7 8,56 37,1
Mean 124,5 4,63 28,1

Cropping pattern shows how land is
used for production under rainfed conditions.
Wheat and sunflower are the two major crops in
the research area. Farmers also produce some

barley, cotton, pea and olive under rainfed

Table 24. Size of cultivated area by crops (da)

conditions (Table 24). All farm size groups
produce wheat, sunflower and barley but
production of pea and olive is not widespread in

the rainfed villages.

Farm Wheat Sunflower Barley Cotton Pea Olive Total
size
groups

1 15,5 6,18 73 - - - 29,6

2 66,5 22,7 15,0 91 - 0,3 113,6

3 148.,9 97,1 0,5 11,1 10,0 - 267,7

Mean 70,1 37,3 7,81 6,3 2,8 0,3 124,5
3.1.2.2. Farmers’ Perception and Eighty-four percent of the farmers think
Behavior Concerning Climate Change that the temperature has increased in the last 20
3.1.2.2.1. Farmers’ Perception years. And 6,3% of the farmers say that the

Concerning Temperature

temperature is only tending to increase (Table

25). There is an important consistency between
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farmers’ views and meteorological data (Figure

Table 25. Farmers’ perception concerning temperature in the last 20 years

3 and 4)

Age groups Temperature
Increased Not Changed Tend to increase Total
Q % Q % Q % Q %
1 9 100,0 - - - 9 100,0
2 12 85,7 2 14,3 - 14 100,0
3 6 66,7 1 11,1 222 9 100,0
Total 27 84,4 3 9.4 6,3 32 100,0
Some of the farmers stated that the 3.1.2.2.2. Farmers’ Perception

planting time of wheat had not changed within
the last 20 years but harvesting time had shifted
from June to May due to the increased

temperature.

Concerning Precipitation

Eighty-seven percent of the farmers

think that the precipitation has decreased in the

last 20 years. Also, 9,4 % of the farmers believe
that the precipitation will tend to decrease in the

coming years (Table 26).

Table 26. Farmers’ perception concerning precipitation in the last 20 years

Age Precipitation
groups Increased Decreased Tend to decrease Total
Q % Q % Q % Q %
1 - - 9 100,0 - - 9 100,0
2 - - 12 85,7 2 14,3 14 100,0
3 1 11,1 7 77,8 1 11,1 9 100,0
Total 1 3,1 28 87,5 3 9,4 32 100,0

Many farmers say that in the years 1971,
1973, 1974, 1980, 1984, 1986, 1988, 1989, 1991,
1994, 2000, 2003, and 2004 the precipitation
was short and crops were damaged by droughts.
Farmers’ observations are to a large extent
consistent with meteorological data (Figure 5
and Figure 6).

Some farmers claim that there were
shifts in the seasons and some farmers say that
there has been increase in the irregularities in the
precipitation.

Some farmers said that winter seasons

had been very rainy in the past and wells used to

have plenty of water. This means that in recent

years wells are almost dry.

3.1.2.2.3.

Concerning Moisture

Farmers’ Perception

Seventy-five percent of the farmers
think that moisture has increased in the last 20
years. Also 9,4% of the farmers believe that
moisture tend to increase in the coming years.
But there are some farmers who believe neither
the moisture has decreased nor changed in the
last 20 years (Table 27)
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Table 27. Farmers’ perception concerning moisture in the last 20 years

Age Moisture
groups Increased Decreased Not Changed Tend to increase Total
Q % Q % Q % Q % | Q %
1 8 88,9 1 11,1 - - - - 9 100,0
2 11 78,6 1 7,1 1 7,1 1 7,1 14 | 100,0
3 5 55,6 2 22,2 - - 2 22,2 9 100,0
Total 24 75,0 4 12,5 1 3,1 3 9,4 32 | 100,0
3.1.2.3. Changes in Agricultural decision on cropping pattern was mostly
Production Due to Climate Change affected by the market prices of the crops.
3.1.2.3.1. Changes in Cropping
Pattern 3.1.2.3.2. Changes in Cultivation

All farmers think that the climate change
(if any) did not affect cropping pattern in rainfed
agriculture in the last 20 years. Farmers said that
they had been producing the same crops for a
long time but only changed the variety of them
with the expectation of getting higher yields and
higher quality. They did not make any change in
the cropping pattern due to the changes in the

climate. Farmers also mentioned that their

Methods Due to Climate Change

The majority of the farmers did not
change the cultivation methods due to climate
change. There are some farmers who made deep
ploughing to accumulate more water in the soil
to protect him against short rainfalls. One farmer
decreased the number of cultivation to prevent

moisture losses in the soil (Table 28).

Table 28. Changes in cultivation methods due to climate changes

Age Cultivation methods
groups Not Changed Deep cultivated Less cultivated Total
Q Yo Q %o Q % Q %
1 9 100,0 - - - - 9 100,0
2 11 78,6 2 14,3 1 7,1 14 100,0
3 9 100,0 - - - - 9 100,0
Total 29,0 90,6 2 6,3 1 3,1 32 100,0
3.1.2.3.3. Changes in Fertilizer- pesticide use due to unexpected pests and

Pesticide Use Due to Climate Change

Many farmers said that they had not
changed the quantity and the type of fertilizer
They

mentioned that some changes had occurred in

they use under rainfed conditions.

diseases. Some farmers changed the type and
amount of fertilizer due to irregular climatic
events. They decreased the amount of fertilizer
due to irregular climatic events, especially when
the precipitation is short (Table 29).

131



Table 29. Changes in fertilizer-pesticide use

Age Fertilizer-pesticide change
groups Not Changed Decreased Changed fert.-pest. Total
Q % Q % Q % Q %

1 7 77,8 - - 2 222 9 100,0

2 8 57,1 2 14,3 4 28,5 14 100,0

3 7 77,8 1 11,1 1 11,1 9 100,0

Total 22 68,7 3 9,4 7 21,9 32 100,0
3.1.2.3.4. Farmers’ Preferential Crops Forty-seven percent of the rainfed
Due to Climate Change agriculture farmers said that they would prefer to

Farmers’ response to climate change
was examined in two parts:

1) Preferred crops when temperature
rises,

2) Preferred crops when precipitation

decreases.

Table 30. Preferred crops if temperature rises

produce heat resistant crops such as cotton,

barley and sunflower. Thirty-seven percent of

the farmers say that they did not have any idea

regarding heat resistant crops and therefore

would follow the recommendations of extension
agents (Table 30).

Age Preferred crops
groups | No Idea Heat resistant Cotton Same Wheat Sunflower Total
crops Crop
Q| % Q % Q| % |Q| % [Q| % Q % | Q %
1 6 | 66,7 2 22,2 - 1| 11,1 - - - 9 | 100,0
2 3 (214 10 71,4 1| 71 | - - - - - 14 | 100,0
3 3 (333 3 333 1| 11,1 | - - 1| 11,1 1 1,1 | 9 | 100,0
Total | 12 | 37,5 15 47,0 2163 | 1] 31 |1/ 31 1 3,1 | 32| 100,0
Farmers’ response to decrease in would prefer drought resistant crops such as

precipitation is similar to temperature increase.

Forty-seven percent of the farmers said that they

barley, cotton and sunflower if precipitation
decreases (Table 31).

Table 31. Preferred crops if precipitation decreases

Age Preferred crops
groups | No Idea Drought Cotton Same Wheat Sunflower Total
resistant crops Crop
Q % Q % Q| % |Q| % | Q| % Q % Q %

1 6 | 66,7 | 2 22,2 - - |11, - - - 9 | 100,0
2 3 121,41 10 71,4 1|71 - - - - - 14 | 100,0
3 4 | 444 | 3 33,3 - - - 1 | 11,1 1 1,1 | 9 | 100,0

Total 13 | 40,6 | 15 47,0 1 {31]1] 31 1| 3,1 1 3,1 | 32 | 100,0

The majority of the farmers think that all

the present crops would be negatively affected if
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temperature rises and precipitation decreases. In

this case farmers prefer to substitute olive and




grape production which are resistant to heat and
drought. Also many farmers rely on the advices

of scientists.

3.1.2.3.5. Changes in Production
Techniques if Temperature Rises
Farmers’ response to temperature

increase was examined for two important
enterprises in the rainfed agriculture villages.

These enterprises are wheat and livestock.

3.1.2.35.1.
Technique of Wheat if Temperature Rises
of the wheat

producers in the rainfed villages said that they

Changes in Production

Seventy-two percent

would not make any change in the soil
cultivation methods of wheat production if
temperature rises. This is exactly the some
percentage of wheat producers of irrigated
villages. Some farmers said that they would
decrease the number of tillage to keep the
moisture in the soil (Table 32).

Table 32. Changes in Production Technique of Wheat if Temperature Rises

No Deep Less Changes | Decreases | Increases | Total
Changes | cultivates | cultivates
Ql % | Q| % | Q| % |Q| % | Q| % |Q| % |Q| %
Soil cultivation methods |21(72,4] 1 [3,4| 3 |103|4|13,8} - - - -
: 221759 - - - -l - - 4 (13,8] 3 |103
Seed quantity 291100
Quantity of fertilizer use 141483 | - - - - - - IS SLT - |-
Quantity of pesticide use 26 89,7 - - - e 3 1103] - | -

One farmer said it is better to cultivate

the soil deeply to conserve more water in the soil.

He also mentioned that deep cultivation is
expensive.
of the

producers said that they would not change the

Seventy-six  percent wheat
quantity of seed if temperature rises. These
farmers do not see any relation between the
quantity of seed and temperature. But there are
some farmers who prefer to use less quantity of
seed and there are some other farmers who think
to use more seed. None of the wheat producers
think to change the seed variety if temperature
rises.

More than half of the wheat producers
said that they would decrease the quantity of
fertilizer if temperature rises. Forty-eight percent
of the wheat producers claim that there was no
need to change the quantity of fertilizer if

temperature rises.
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The majority of the wheat producers
think that they would not change the quantity of
pesticide they use in wheat production if
temperature rises. On the other hand 10% of the
wheat producers think that less pesticide was
needed in hot and dry weathers. All farmers also
mentioned that there had been no need to change

the type of pesticide if temperature rises.

3.1.2.3.6. Response of Farmers If
Precipitation Decreases

3.1.2.3.6.1. Changes in the Production
Technique of Wheat if Precipitation
Decreases

Fifty-eight percent of the wheat

producers do not think to change the soil
cultivation methods if precipitation decreases
(Table 33). Some farmers claim that it was
necessary to apply less cultivation to keep the

moisture of soil inside. Some farmers believe




that some changes are needed in soil cultivation

methods to keep the moisture inside, but they do

not know what type of cultivation is appropriate

in order achieve

to this goal.
Table 33. Changes in the Production Technique of Wheat if Precipitation Decreases
No Deep Less Changes | Decreases | Increases | Total

Changes | cultivates | cultivates

Q% | Q% | Q| % [Q] % | Q| % [Q| % |Q]| %
Soil cultivation methods |17 |58,7| 1 | 3,4 | 5 17,216 120,7| - - - -

: 18162,1| - - - - - - 6 |188| 5 |156

Seed quantity 291 100
Quantity of fertilizeruse | 9 | 31 3 3 - - |- - [200]69 . |-
Quantity of pesticide use |27|93.1] - - - -] 2 169 - -

Although sixty-two percent of the wheat
producers say that the quantity of seed would
not change if precipitation decreases, some
farmers claim that the seed quantity should be
decreased and some others say that the seed
quantity should increase.
of the
producers believe that the quantity of fertilizer

Sixty-nine  percent wheat
should be decreased if precipitation decreases.
These farmers say that fertilizer was useful only
if there was enough moisture in the soil. Other
farmers say that small decreases in the yearly
precipitation was not important as long as wheat
gets enough water in the growth period.

The majority of the wheat producers
think that there was no need to change the
quantity of pesticide if precipitation decreases.
These farmers do not see strong relation between
the present level of precipitation and pests and

diseases.

3.1.2.4.

Production if Temperature Rises

Changes in  Livestock

There are 23 livestock producers out of
32 among the rainfed farmers. Ninety-one
percent of these farmers do not have any idea
about what type of change is needed in animal
races if temperature rises. However 73.9% of the

farmers said that they would make some
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amendments in the barns to provide more
aeration. Sixty-five percent of the farmers said
that they would change the feeding system.
Some farmers said they would wash animals

more frequently if temperature rises.

3.1.2.5. Overall Opinion of Wheat
Producers of Adana Concerning Climate
Change

The most important crop of the rainfed
area of the Adana province is wheat. Wheat
the

concerning climate change:

producers  have following  opinions

e High temperature in the soil
is
high

during  planting  time

dangerous. Because
temperatures kill the seed.

e High temperatures during the

pollination period is dangerous.

This period is April 10-15.

e The amount of total
precipitation is not  very
important. The amount of
precipitation in  November,

December, February, March and
April is very important. If it
rains in adequate amount in
these months yield of wheat is
high.




e Heavy rains in April and May

are  dangerous in  wheat
production.

e New Technologies in
agricultural production could
overcome the expected
problems of  temperature

increase  and  precipitation
decrease.

e Seasons are fluctuating i.e. in
some years winter comes late
and in some years winter comes
early.

e Irregular climatic events such as

heavy and unexpected rains are

production will be negatively
affected and migration from

rural to urban areas will start.

3.2. Konya Province

3.2.1. Irrigated Villages of Konya
Province

In the first part of this section, some
socio-economic indicators of the farms are given.
In the second part farmers’ perception and
behavior concerning climate change were

examined.

3.2.1.1.

Indicators of Irrigated Farms

Some Socio-Economic

increasing. Distribution of interviewed farmers by
e If temperature rises and farm size groups is given in Table 34. Total
precipitation decreases number of interviewed farmers is 35 from three
significantly agricultural different farm size groups.
Table 34. Distribution of farms by farm size groups
Farm size groups (da) | Group Code | Quantity %

1-150 1 18 51,43

151-300 2 10 28,57

301-+ 3 7 20,00

Total 35 100,00

Grouping farmers by age groups is
important for reflecting the past and present

experience of different age groups. Distribution

of interviewed farm managers by age groups is

given in Table 35.

Table 35. Distribution of farm managers by age groups

Age groups | Group Code | Quantity %
30-45 1 19 54,29
46-55 2 12 34,29

56 + 3 4 11,43
Total - 35 100,00

Education level plays, in most cases, an

important role in perceiving and interpreting

climatic events. There are farmers from different
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education levels including university graduates.

(Table 36).



Table 36. Education level of farm managers

Group Code Education level Quantity %
1 Literate 1 2,86
2 Primary school 10 28,57
3 Secondary school 11 31,43
4 High school 10 28,57
5 University 3 8,57
Total 35 100,00

The average farm size is 176,1 decares.
The number of plots and average plot size by

farm size groups are given in Table 37.

Table 37. Average farm size, number of plots and average plot size

Farm size groups Average Farm Size Number of plots Average plot size
(da) (da)
1 80,4 3,4 23,4
2 190,4 6,9 29,0
3 401,6 8,7 46,2
Mean 176,1 5,5 29,6

Cropping pattern of irrigated farms is that farmers prefer diversified farming in

given in Table 38. The figures in the table show irrigated agriculture.

Table 38. Size of cultivated area by crops (da)

Grops Farm size groups Mean
‘ 1 2 3

Wheat 43,8 64,1 131,9 67,2
Sugar beet 19,7 48,0 133,7 50,6
Barley 3,9 7,2 28,3 9,7
Beans 2,6 12,9 39,4 12,9
Maize 23 5,9 16,4 6,2
Fallow land 3,1 10,7 12,1 7,1
Melon 2,5 43 0,0 2,5
Pumpkin 1,7 8,8 6,4 4,7
Tomato 0,6 6,0 5,7 3,1
Potato 0,0 4,0 26,3 6,4
Clover 0,0 16,8 1,3 5,1
Poplar 0,0 1,7 0,0 0,5
Cucumber 0,3 0,0 0,0 0,1
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Wheat, sugar beet, beans and barley are
the most important enterprises. There are also
some vegetables such as tomato, potato and
cucumber. It should be mentioned that the whole
land is not irrigated on the farms. There are
some rainfed land and this land is fallowed to

accumulate water in the soil for next years’

production.

3.2.1.2. Farmers’ Perception and
Behavior Concerning Climate Change

Based on their experience and

knowledge all of the farmers claim that the

temperature has increased and precipitation has
decreased in the last 20 years.

But, on the other hand, “Turkish State
Meteorological Service” data from 1950 to 2004
show that monthly and yearly temperature have
decreased in the last 25 years. Average monthly
temperature was calculated 11.6 °C during the
1950-1980, and it went down to 11.3 °C in the
period of 1981-2004. The result of the analyses
of the last fifty years’ meteorological data shows
that temperature has decreased in Konya (Figure
7 and Figure 8)

25,0
20,0 ..
15,0 /
- / \
h \
0,0 / ...........................................
5,0
ioJan Feb Mar Apr May Jun S Agu sep Oct Nowv Dec
1950-198G{ 0,0 2,0 5.8 1 i B < 15,7 19,9 23,3 22,7 18,1 12,2 6,3 1.8
1981-2004; -0.4 Q.6 5,1 10,9 15,5 20,1 22,4 22,8 18,7 12,5 5.6 1.4

Figure 7. Average Temperature in Konya (Monthly)

Source: Station data from “Turkish State Meteorological Sevice” (1950-2004)
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Figure 8. Average Temperature in Konya

(Yearly)

Source: Station data from “Turkish State Meteorological Sevice” (1950-2004)

“Turkish State Meteorological Service”
data from 1950 to 2004 show that monthly
precipitation decreased in January, February and
March

precipitation was calculated 315 mm during the

in last 25 years. Average yearly

1950-1980, and it went down to 312.2 mm in the
period of 1981-2004. But, on the other hand, the
result of the analyses of the last fifty years’
meteorological data shows that precipitation has

increased in Konya (Figure 9 and Figure 10).
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Figure 9. Average Precipitation in Konya (Monthly)
Source: Station data from “Turkish State Meteorological Sevice” (1950-2004)
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Figure 10. Average Precipitation in Konya (Yearly)

Source: Station data from “Turkish State Meteorological Sevice” (1950-2004)

Concerning the moisture, only one
farmer said that the moisture had not changed
but the others claimed that the moisture had
decreased in the last 20 years.

Also all that

underground water level had declined in the last

farmers  claimed
20 years. As a result the cost of irrigating crops
had increased and farmers had started to change
their irrigation systems from present methods to

sprinkler and drip irrigation methods.

3.2.1.3. Changes in Cropping Pattern

climate changes. But 20% of the farmers
reported that they had changed the crops because
of the changes in climate and had started to
produce maize and beans. These farmers think
that maize and beans were more suitable for

high temperatures.

3.2.14.
Pesticide Use Due to Climate Change

Changes in Fertilizer -
Seventy-one percent of the farmers said
that the quantity of the fertilizer and pesticide

used in agriculture had changed due to climate

Due to Climate Change change (Table 39). Some of these farmers said
Eighty percent of the farmers stated that that they had increased the quantity of fertilizer—
they had not changes their crops because of pesticide, some other had decreased.
Table 39. Changes in fertilizer-pesticide use
Fertilizer-pesticide change
Age
Not Changed Changed Total
groups
Q % Q % Q %
1 7 36,8 12 63,2 19 100,0
2 2 16,7 10 83,3 12 100,0
3 1 25,0 3 75,0 4 100,0
Total 10 28,6 25 71,4 35 100,0
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On the other hand 28.6% of the farmers
did not make any change in the amount of

fertilizer—pesticide they had used in production.

3.2.1.5. Changes in Cultivation
Methods (Planting time) Due to Climate
Change

3.2.1.5.1. Changes in Production

Techniques If Temperature Rises
The farmers’ response to temperature
increase is examined for two important crops of

the region. These crops are wheat and maize.

3.2.1.5.1.1.
Technique of Wheat If Temperature Rises

Changes in Production

Fifty-one percent of the wheat producers
say that they would not make any change in soil
cultivation methods if temperature rises (Table
40). Forty-nine percent of the farmers expect
that there has to be a change in the soil

cultivation methods if temperature rises.

Table 40. Changes in Production Technique of Wheat If Temperature Rises

No Changes Decreases Increases Total

Changes

Q % Q % Q % Q % | Q %
Soil cultivation methods 181 51417 | 486 - - - -
Seed quantity 18 | s14]- |- 15 | 429 2 | 57
Seed variety 32 91,4 | 3 86| - - - - 35 | 100,0
Quantity of fertilizer use 12 343 | - - 23 65,7 | - -
Irrigation method 4 11,4 | 31 88,6 | - - - -
Number of irrigation 13 37,1 | - - 1 29| 21 | 60,0

Fifty-one percent of the wheat producers
stated that they would use the same quantity of
seed even if temperature rises. On the other hand
a significant number of farmers claim that the
seed quantity should decrease if temperature
rises.

The majority of the farmers are not
thinking to change the present seed variety if
temperature rises. Farmers say that there was not
heat resistant wheat seed variety in the market,
some farmers, especially the elder ones claim
that the seed variety of wheat should change if
temperature rises.

Sixty-six percent of the farmers think
that the quantity of fertilizer used in wheat
production decreases if temperature rises. All of

the elder farmers stated that the quantity of
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fertilizer used in wheat production should
decrease if temperature rises. Thirty-four percent
of the farmers say that there was no need to
change the quantity of fertilizer in wheat
production.

Almost all wheat producers think that
the type of fertilizer, quantity of pesticide and
the type of pesticide would not change in wheat
production if temperature rises.

But 88.6%

believe that the irrigation method would change

percent of the farmers

if temperature rises. Here again all the elder
farmers claim that the irrigation methods would
change.

Sixty percent of the farmers think that
the number of irrigation would increase if

temperature rises. These farmers say that higher




temperatures would cause water losses through
evaporation and hence more irrigation would be
needed. However, there are some farmers who
believe in the efficiency of irrigation. These
farmers claim that if irrigation is applied

properly there is no need to increase the number

Maize has become an important
enterprise in the irrigated areas in recent year.
Because of the limitations in the cultivated areas
of sugar beet, some farmers have been inclined
to produce maize on the irrigated land.

Sixty-five percent of the maize growers

of irrigation. say that they would not change the cultivation
methods of maize if temperature rises (Table 41).
3.2.1.5.1.2. Changes in the Production The other group thinks that a change in
Technique of Maize If Temperature Rises cultivation - method might be needed if
temperature rises.
Table 41. Changes in the Production Technique of Maize If Temperature Rises
No Changes Decreases Increases Total
Changes
Q % Q % Q % Q % | Q %
Soil cultivation methods 23 657 | 12 | 343 - - - -
Seed quantity 20 | S7,1 | - - 14 40,0 | 1 2,9
Quantity of fertilizer use 18 514 | - - 17 48,6 - - 351 100
Quantity of pesticide use 22 62,9 | - - 12 34,3 1 2,9
Irrigation method 14 40,0 | 21 60,0 - - - -

Fifty-seven percent of the maize growers
think that the quantity of seed would not
increase if temperature rises. But some of the
farmers told that the quantity of seed should
decrease if temperature rises.

Almost all farmers agree that the variety
of seed would not change if temperature rises.

Fertilizer is an important input in maize
production. All farmers do not agree on the
quantity of fertilizer that should be used if
temperature rises. Fifty-one percent of the maize
growers claim that fertilizer quantity would not
change. The other group (48.6%) says that the
fertilizer quantity should decrease. All farmers
agree that type of fertilizer would not change if
temperature rises.

There is not a concercus among farmers

about the quantity of pesticide use in maize
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production if temperature rises. Sixty-three
percent of maize growers say that the quantity of
pesticide used in maize production would not
change. Thirty-four percent of the maize
growers claim that pesticide use would decrease.

Almost all farmers agree that the type of
pesticide would not change if temperature rises.

Water is very important in maize
production. Increased temperature is expected to
increase the number of irrigation and method of
irrigation. Sixty percent of the farmers think that
irrigation methods would change if temperature
rises. The other farmers say that the present
methods would remain.

All farmers do not agree on the number
of irrigation. Fifty-seven percent of the farmers
say that the number of irrigation would not

change even if temperature rises. Others claim




that since the temperature rises, the number of

irrigation should rise.

3.2.1.5.2. Response of Farmers if
Precipitation Decreases
3.2.1.5.2.1. Changes in Production

Technique if Precipitation Decreases

Farmers’ response to precipitation

decrease is examined for wheat and maize.

Farmers’ response to sugar beet production

3.2.1.5.2.1.1.

Production

the
if

in
Wheat

Changes
Technique of
Precipitation Decreases
Fifty-one percent of the wheat farmers
say that they would not change the soil
cultivation methods if precipitation decreases.
Forty-eight percent of the wheat farmers claim
that the cultivation method should change and

shallow cultivation would be more appropriate

technique was not examined because the under rainfed and unsufficient irrigation
production of this crop is completely under the conditions (Table 42)
control of Sugar Company.
Table 42. Changes in the Production Technique of Wheat if Precipitation Decreases
No Changes Decreases Increases Total
Changes
Q % Q % Q % Q % | Q %
Soil cultivation methods 181 514! 17| 486 - - - -
Seed quantity 18 51,4 - - 16 45,7 1 2,9
Seed variety 32 91,4 | 3 8,6 - - - - 35 | 100
Quantity of fertilizer use 13 37,1 | - 3 22 629 | - -
Quantity of pesticide use 17 486 | - - 18 51,4 1 2,9
Irrigation method 9 25,7 | 26 74,3 - - - -

How will the farmers respond to the
quantity of seed if precipitation decreases? Fifty-
one percent of the wheat producers say that the
quantity of seed would remain the same.
Whereas 45.7% of the farmers claim that the
quantity of seed would decrease if precipitation
decreases.

Which variety of seed should be used if
precipitation decreases? Ninety-one percent of
the farmers say that the variety of wheat would
not change. On the other hand some farmers
(8.6%) claim that the variety should change
under rainfed conditions.

What kind of changes occur in the
quantity of fertilizer in wheat production if

precipitation decreases? Sixty-three percent of
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the wheat farmers say the quantity of fertilizer
would decrease under rainfed conditions if
precipitation decreases. Thirty-seven percent of
the wheat producers claim that the quantity of
fertilizer should remain the same if precipitation
decreases.

Does the quantity of pesticide change in
wheat production if precipitation decreases?
Fifty-one percent of the farmers say that the
quantity of pesticide would decrease and forty-
eight percent of the farmers claim that the
quantity of pesticide would remain the same.

Will the irrigation method change if
precipitation decreases? Seventy-four percent of
the wheat farmers say that the irrigation methods

should change and more efficient water-saving




methods should be introduced into farming.
These farmers think that water reservoirs would
not be well-fed and water capacity would
decrease if precipitation decreases. Twenty-five
percent of the wheat producers claim that the
present methods could remain the same as long
as they were used efficienty.

Also majority of the wheat farmers think
that the number of irrigation would increase if

precipitation decreases.

3.2.1.5.2.1.2.

Production

the
if

Changes in

Technique of Maize

Precipitation Decreases

Maize is grown under irrigated
conditions in the Konya province.
Do the farmers change cultivation

methods in maize production if precipitation
decreases? Sixty-five percent of the farmers say
that they would not change the cultivation
These

farmers do not see any relation between a

methods if precipitation decreases.
decrease in precipitation and cultivation methods
since maize is irrigated. Thirty-four percent of
the farmers say that the cultivation methods

should change (Table 43).

Table 43. Changes in the Production Technique of Maize if Precipitation Decreases

No Changes Changes Increases Total

Q %o Q %o Q % Q %
Soil cultivation methods 23 65.7| 12 34,3 - -
Irrigation method 15 429 20 57,1 - i 35 | 100
Number of irrigation 20 57,1 | - B 15 429

Do the quantity and the variety of seed
change in maize production if precipitation
decreaes? The majority of the maize producers
say that the quantity and the variety of seed
would not change if precipitation decreaes.

Do the farmers change the quantity and
the type of fertilizer in maize production? Many
farmers believe that it is not necessary to change
the quantity and the type of fertilizer in maize
production if precipitation decreases.

Similarly many farmers think that the
quantity and type of pesticide would remain the
same if precipitation decreaes.

Do not farmers change the irrigation
methods and number of irrigation if precipitation
decreases? Fifty-seven percent of the farmers
say that the irrigation methods would change

and water-saving methods would be prefered.
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What is the opinion of farmers about the
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