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Abstract

In this study, socio-economic factors (size of land, number of irrigation, age of farmers,

educational level of farmers, soil analysis, and extension services) to be effected to the

level of fertiliser use have been investigated. It has been determined that socio-

economic factors have an important effect on fertiliser use in tomatoes growing.

However, their effects on fertilisation in wheat and sugar beet growing is limited due to

traditional and contract fanning. Anid also, there is no effect of extension services in the

region on the level of fertiliser use in all crops. The quantity of fertiliser used was 51.64

kglda in sugar beet, 18.20 kglda in wheat (dry), 19.03 kg/da in wheat (irrigated) and

73.77 kg/da in tomatoes growing.

1. Introduction

Crop production is an important sources of income for farmers in Turkey. Yield

increase per area in agriculture depends on climate, soil, high yield varieties, irrigation,

fertiliser and other modem agricultural techniques. Fertiliser is one of the most

important inputs increasing yield per area in short-term due to having an effect on

production more than 50% under suitable conditions.

Farmers think that fertilisation influences agricultural productivity in positive way

(Esengiin et al., 1995) but irrational fertiliser use leads to loss of farmers' income, loss

of foreign exchange of the country, and severe environmental problems.

Determination of the level of fertiliser use, factors affecting this and their efficient

degrees is important in agric'dltural production. Since some farmers use either excess or

less fertiliser. Excess fertiliser use leads to waste of resources while less fertiliser use

causes loss of production consequently farmers' income.
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In this study, the amount of fertiliser used in sugar beet, wheat (in dy and irrigated

conditions) and tomatoes growing per area the efficient degree of factors affecting

fertiliser use have been tried to determine.

2. Materials and Methods

Primary data have been used in this study. Data belong to the production period of

1998-1999 and were collected from 78 fanns in 1 1 villages determined by the method

of simple random sampling (~igek and Erkan, 1996).

Sugar beet, wheat (in dry and irrigated conditions) and tomatoes have been grown in

82% of total agricultural lands in research area (Anonymous, 1999).

Chi-square test has been used in the investigation of factors to be effective on the

fertiliser use. Size of land, the number of irrigation, the age of farmers, educational level

of farmers, making soil analysis and benefiting from extension services were

determined as socio-economic factors affecting fertiliser use. Chi-square test has been

used to determine whether the relationship between the level of fertiliser use and

effective factors is significant or not. The degree of relationship was determined by

contingency coefficient (Ott, 1993; Mirer, 1995):

x 2 ~.(nk Pk)

Pk

Where; C: contingency coefficient

X2: Chi-square

N: number of observation

nk: observed frequencies

Pk: predicted frequencies

3. Result and Discussion

3.1. General Information About Farms in The Region

Socio-economic factors affecting the level of farmers' fertiliser use have been

summarised in table 1.
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Table 1. General Information About Farms

CROPS

Factors Sugar beet Wheat (irrigated) Wheat (dry) Tomatoes

Size of Land (da/farm) 11.54 17.51 33.00 4.63

Number of Irrigation 4.93 1.14 -- 9.06

Age of Farmers (year) 45.57 47.57 45.38 46.38

Educational Level of

Farmers (year) 5.73 5.29 5.44 5.44

Soil Analysis (%)

- Yes 25.00 28.57 23.53 22.22

- No 75.00 71.43 76.47 77.78

Extension Services(%

- Yes 14.06 14.29 44.12 30.16

- No 85.94 85.71 55.88 69.84

As a result of personal interview with farmers following information have been

obtained:

* Farmers own experience (82.05%), advice of agricultural experts (14.10%),

private fertiliser seller (3.85%), and extension units (2.56%), result of soil analysis

(1.28%) and price of fertiliser (1.28%) have played important role in the application of

farmers' fertiliser as quantity and kind.

* Although 93.59% of farmers have believed the benefits of soil analysis, only

21.79% of them made their soil analysed and 47.05% of them have applied fertiliser as

a result of soil analysis.

* 80.77% of growers think that less or excess fertiliser use leads to economic

loss of the country.

*It has been determined that some farmers have not applied enough fertiliser to

the soil and plant due to high fertiliser price (33.33%) and having low income (12.82%).

Fertiliser used was obtained from Agricultural Credit Co-operatives (60.26%), Sugar

Company (46. 15%), and private fertiliser seller (82.05%).

* 32.05% of them believe that excess fertiliser use causes crop losses.

* 43.59% of farmstake into account environmental side effects of fertilisation.

* Fertiliser price (44.87%), soil fertility (23.08%), sort of crop (25.64%)

traditional farming (6.41 %) have affected the level of farmers' fertiliser application.

* 5 8.97% of fanms had information about fertiliser use from sugar company.

* Only 7.69% of farmers have information about organic farming.
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3.2. The Level of Fertiliser. Use in Farms

The amount of fertiliser used according to the sort of crop has been given in table 2.

Table 2. The Level of Fertiliser Use (as plant nutrients) (kg/da)-

Fertilisers Sugar beet Wheat (irrigated) Wheat (dry) Tomatoes

Nitrogen 29.85 11.65 9.80 44.71

Phosphorus 21.79 6.55 9.23 2 9.0~6

Total 51.64 18.20 19.03 7.77

The amount of fertiliser used per area is higher in tomatoes (44.71 kg N/da, 29.06 kg

P20 5/da) and sugar beet growing (29.85 kg N/da, 21.79 kg P20 5/da). In wheat growing

average amount of fertiliser used is 18-19 kglda (table 2).

3.3. Analysis of The Factors Affecting The Level of Fertiliser Use (Chi-square Test)

The relationship between the level of fertiliser usage (low-medium-high) and the factors

to be effected this can be shown as follows:

Q = f (L, IR, MA, ME, SA, E)

Where; Q: total amount of fertiliser used (as plant nutrients - kg)

L :size of land (da, 1 da = 1000 in2 )

IR :number of irrigation

MA :age of farmers (year)

ME educational level of farmers (year)

SA :making soil analysis (Answer: Yes, No; as number)

E :benefitin& from extension services (Answer: Yes, No; as number)

The quantity of fertiliser used (Q) has been determined as low, medium and high levels.

Land size (L), farmers' age (MA), educational level of fanner (ME) have been divided

into three groups as low-medium-high by using the method of quartile. For example, the

significance of relationship between different level of fertiliser use and different

educational level of farmers has been tested by using chi-square. This process has been

used for all factors one by one. Rows and columns in some groups have been combined

to find the result statistically significant. Coefficient contingency has been determined

for the factors and the level of fertiliser use if they have significant relationship each

other. The degree of relationship was measured as percentage.
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The results obtained from chi-square test have been shown in table 3.

Table 3. Summary of Chi-square Test Results

FACTORS

CROPS L IR MA MIE SA E

Suear beet5.0a 8.68 3.90 e~ 1.06 0.72 0.39

- Degreecof reedom 4 4 4 5 2 2

- Coef. Contingency %) 66.22 34.55 23.93 * **

Wheat (irrigated) 2.5c 0.63 j7 ~ 0.22 1j50 0.10

- Degree of Freedom 1 1 1 1 1 1

- Coef. Contingency %) 24.57 ** 20.24 ** 20.24 *

Wheat (drv) 4 .3 4 --- 0.13 1.02 0.02 0.19

- Degree of Freedom 1 -- 1 2 1 1

- Coef, Contingency () 33.66 --- *** *

Tomatoes 5.85 a * 0.39 10.89 a * 1.94* 6.85 a * 0.02

- Degree of Freedom 1 1 1 1 1 1

- Coef. Contingency () 29.46 ** 38.39 17.27 31.32 *

*Significantly different from zero at:
a) 1% level b) 5% level c) 10% level d) 25% level e) 50% level

** No significant relationship between the level of fertiliser use and factors so coefficient of
contingency has not been calculated.

According to chi-square test following results have been concluded:

For Sugar beet:

There is a relationship between the level of fertiliser use and land size, number of

irrigation and age of farmers. Coefficient contingency is 66.22% for land size,-34.55%

for number of irrigation and 23.93% for age of farmers. However educational level of

farmers, making soil analysis and benefiting from extension services have no

statistically significant effect on the level of fertiliser use (table 3).

For Wheat (irrigated):

Relationship between the leVel of fertiliser use and factors (land size, age of farmers and

making soil analysis) are statistically significant at the 25% level and coefficient

contingency for these factors is 24.54%, 20.24% and 24.24%, respectively (table 3).
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For Wheat (dry):

The level of fertiliser use in dry conditions is very low. Therefore, there is a relationship

only between fertiliser use and land size at 1% level and coefficient contingency is

33.66% (table3).

For Tomatoes:

Land size, age of farmers, educational level of farmers, making soil analysis have effect

on the level of fertiliser use and the relationship is significant and coefficient

contingency for these factors is 29.46%, 3 8.3 9%, 17.27% and 31.32%, respectively. The

degree of the relationship can be seen in table 3.

Sugar beet growing depends on contract fanning throughout Turkey. Therefore, most

farmers use fertiliser according to advice of sugar company. However, some farmers

can use more fertihser than dosages advised by experts.

In research area traditional wheat farming is common. So, the use of modem

agricultural techniques is limited and farmers grow wheat particularly by thinking their

needs.

In recent years, tomatoes growing area has been expanding quickly in Tokat province

because of having export possibilities and using it in agro-industry. Therefore, in

tomatoes farming the relationship between the level of fertiliser use and the factors

explained before has been found significant compared to other products.

As a conclusion, it can be said that in tomatoes growing the factors such as land size,

age of farmers, educational level of farmers and making soil analysis have an important

effect on the level of fertiliser use. Contract farming in sugar beet and traditional

growing in wheat are widespread in research area so the relationship between the level

of fertiliser use and the factors affecting these.is weak. As a natural, land size has been

found an important factor affecting fertiliser use. The age of farmers and making soil

analysis has followed this factor. As a result of the study it has been determined that

there is no effect of extension services on the level of fertiliser use.
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