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Abstract The aim of study is to determine attitude and behaviours of persimmon growers to pesticide use in
Adiyaman province. For this purpose, data have been acquired with simple random sampling method from 66
persimmon growers through surveys in Golbasi, Besni and Celikhan districts in 2017 and results have been
assessed in percentage. According to study results, it has been determined that 75.4% of the persimmon growers
are primary school graduates, 84.8% have non-agricultural income and their income level is above hunger limit.
Persimmon growers have indicated that they ask for proposals from pesticide sellers for pesticide selection and
dosage adjustment (66.7%, 69.7%). With regards to pesticide selection, 90.9% of them base their selection on
the brand, 72.7% do not always use the same pesticide for the same disease and pests, 59.1% use pesticide
without seeing the disease and pest, 97% apply the exact recommended dosage in spraying, 43.9% said the
pesticides they use leave residue on the product, 81.8% said they are using protective clothing and mask during
spraying, 87.9% said they observe the waiting times of pesticides, 97% said they burn the empty pesticide
boxes, 92.4% said they clean the spray tank after spraying, 89.4% said they are using a mixture of pesticides,
69.7% said they are applying cultural control as well as chemical control and 97% said they never heard of the
term bio-pesticide.
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1. Introduction

Being grown in subtropical climate zone, persimmon (Diospyros kaki L.) is a fruit variety of the Ebenaceae
family which can also grow in mild temperate zones. It can be planted in humid, soil rich in terms of organic
matter and it’s homeland is China, where planted started in 5™-6" centuries. From there it spread to Japan and
Korea, then to India, Ceylon, Australia and other countries. It is also grown in Mediterranean countries, France,
Italy, North African countries, Israel and Turkey [1, 2]. Diospyros sp. to which persimmon is a member,
includes approximately 400 varieties, most of them are found naturally in tropic and subtropical climate zones
and only 4 varieties are commercially grown [1, 3]. From these varieties, Diospyros lotus L. and D. virginiana
L. are being used as rootstock. Persimmon is a highly important nutrient source being consumed fresh and dried,
and contains Vitamin A, E, C, dietary fibre, carotenoid and polyphenols. As well as being consumed fresh and
dried, it’s fruits are being used in deserts, sauces, ice-cream, marmalade, cream, custard, cake, gum and puree
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among other things [1, 4, 5]. Persimmon assumes the role of being a functional nutrient in the treatment of
Alzheimer and Parkinson diseases and has protective effects against type 2 diabetes [6, 7, 8].

According to 2014 data the total amount of persimmon production in the world was 5.190.624 tons and the
biggest producers were China (3.730.800 ton), Korea (428.363 ton), Spain (245.000 ton) and Japan (240.600
ton) [9]. Turkey’s total persimmon production was 38.043 tons in 2017 and production was mostly in Adana
(9.100 ton), Izmir (4.179 ton), Mersin (3.403 ton) Hatay (3.172 ton) and Adiyaman (2.991 ton) provinces. The
persimmon growing area in Adiryaman (197.5 ha) makes up approximately 8.2% of the total persimmon
production area in Turkey (2393.2 ha) and the production amount makes up around 7.9% of the total production
[10].

One of the factors restricting production in persimmon growing is disease and the pests. In persimmon trees,
fungal and bacterial disease factors such as anthracnose, grey mould, bacterial blight and pests such as
mediterranean fruit fly, carob moth, citrus mealybug, fruit scale and thrips create problems [1, 11, 12]. Control
against pests and diseases has the characteristics of protecting the targeted production. It is reported that without
controlling diseases, pests and weeds in plant production, there will be a product loss of 65% [13]. It has been
reported that in Isparta 114 apple growers apply 13.7 g insecticide, 11.3 g fungicide, 2.1 g acaricide per hectare
in apple production, application of pesticide in high dosages leads to an economic loss of 472.7 TL ha, and that
these losses stem from insecticides by 63.33%, fungicides by 26.70%, acaricides by 9.67% [14]. In a study
conducted in Turkey, it has been reported that the amount of pesticide used per hectare is reduced when apple
growers implement integrated pest management, and also that training is required to be given to growers on
protection of natural enemies and the methods of controlling apple pests [15].

The literature reviews held by the authors did not yield any studies covering the attitudes and behaviours of
persimmon growers in Turkey with regards to plant protection practices, however there are several studies
covering the plant protection applications of growers of different fruit species. It has been reported that 74.15%
of the citrus growers in Antalya are spraying pesticides only when they see any disease or pests, 49.7% make
their pesticide selection on the basis of their own knowledge and experience, 70.4% said pesticides are leaving
behind residues and 96.8% said extreme use of pesticide harms the environment [16]. 51.09% of the Isparta
province cherry growers said they adjust the pesticide dosing in accordance to the instructions, 65.22% said they
are not taking any protective measures when spraying and 41.31% said they carelessly throw the empty
pesticide boxes to the environment [17]. It has been reported that almost half of the 104 agricultural farms doing
plant production in Igdir are unaware on issues such as pesticides are not harmful to the environment, pesticides
do not leave any residues behind and the storage and disposal of empty pesticide boxes and left-over pesticides
[18]. 41.6% of the 267 apple growers in Antalya, Denizli, Isparta, Karaman, Konya and Nigde provinces said
that they apply pesticide on the basis of early warning system [19]. 37.3% of the cherry growers in lzmir,
Manisa, Konya, Isparta, Afyon and Denizli provinces are applying integrated pest management in a high level
while 22.5% is applying it at a lower level [20]. It has been reported that the majority of the 96 almond growers
in Adryaman province said they ask for recommendations of the pesticide sellers and the provincial directorate
of agriculture when it comes to determining the pesticide selection and pesticide dosage, brand and active
ingredient are the defining factors in pesticide selection, they observe the recommended dosage and are using
the pesticides as a mixture [21].

In Adiyaman, persimmon growers consider chemical control as the first option against the disease and pest
control and are using pesticides in chemical control against these factors. However, use of pesticides in
agricultural pest control leads to many problems such as harming human and environmental health. The aim of
study is to determine attitude and behaviours of persimmon growers to pesticide use in Adiyaman province.

2. Materials and Methods

2.1. Materials

The research area of the study includes the villages of G6lbasi, Besni and Celikhan districts where persimmon
production is concentrated in Adiyaman province [22]. While the primary material of the study was the original
quality data obtained from persimmon growers in Adiyaman province by questionnaire in 2017, it was used as a
secondary source in similar studies related to the research topic.
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2.2. Method
There are 213 active farms growing persimmon in the districts of Golbasi, Besni and Celikhan in Adiyaman
[22], and the farms are calculated at confidence limit of 95%. In face-to-face interviews with the growers,
questionnaires with 20 questions were used and the answers were given in terms of number and percent. The
number of growers to be interviewed in the study was calculated according to the following formula with simple
random sampling method [23].

Nxs2xt?
(N-1)d?%+(s2xt2)
In the formula; n: indicates the sample volume, N: total business number within the sampling framework, S:
standard deviation, t: 95% t table value corresponding to confidence limit, d: acceptable error (5% deviation).
The study has been executed within the confidence limit of 95%, where the remaining 5% corresponds to the
acceptable error. It has been calculated that the number of persimmon growers selected to be surveyed had to be
66, all of which have been randomly selected.

n=

3. Results and Discussion

It has been determined that 100% of the persimmon growers are male, 42.4% are primary school graduates,
33.3% are secondary school graduate, 18.2% are high school graduate and 6.1% are university graduates. It is
evident that the education levels of persimmon growers in Adiyaman is low, and the ratio of university
graduates in particular is lower when compared to other graduates. In parallel with our results, it has been
observed that the majority of the stone fruit producers in Korkuteli (Antalya), apple growers in Antalya and
vineyard growers in Nusaybin (Mardin) are primary school graduates [24, 25, 26]. 84.8% of the growers have
social security and 77.3% have non-agricultural income (Table 1). Similar to our results, it has been reported
that the producers in Seyhan and Yiiregir, vineyard growers in Manisa and the almond growers in Adiyaman are
mostly covered by social security [27, 28, 21].

Table 1: Demographic information of persimmon growers

Gender Number Percentage (%)
Man 66 100.00
Woman - -

Total 66 100.00
Education status Number Percentage (%)
Primary school 28 42.40
Secondary school 22 33.30

High school 12 18.20
University 4 6.10

Total 66 100.00
Social security Number Percentage (%)
Yes 56 84.80

No 10 15.20
Total 66 100.00
Non-agricultural income Number Percentage (%)
Yes 51 77.30

No 15 22.70
Total 66 100.00

The annual level of income of the persimmon growers has been defined as 20.454 . In parallel with the
results, the level of income of almond growers in Adiyaman has been defined as 30.393 t: and the income
level of hazelnut growers in Giresun has been defined as 28.170 t [21, 29]. According to 2017 data, the annual
hunger level in Turkey is 19.296 % [30], indicating that the annual income level of the persimmon growers in
Adiyaman is just above hunger level.
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66.7% of the persimmon growers base their pesticide selection on the suggestion of pesticide sellers, 18.2% on
agricultural extension people recommendations and 13.6% on the suggestion of special advisor recommendation
(Table 2). In Antalya, parallel to our results, 49.7% of citrus growers base their pesticide selection on their own
experiences, 42.8% on the suggestion of pesticide sellers; 54% of the apple growers in Isparta consult their
pesticide sellers when deciding on the type of pesticide, and %10 consult their special advisor recommendation;
and 88.9% of the growers in Nevsehir consult their pesticide sellers when deciding on the type of pesticide [16,
24, 31]. Contrary to our results, vineyard growers in Manisa and fruit growers in Glimiishane reportedly pay
attention to the recommendations of the agricultural extension people recommendations when selecting
pesticide [32, 33].

Table 2: Information sources of pesticide selection of persimmon growers

Information sources Number Percentage (%0)
Pesticide seller 44 66.70
Neighbour recommendations - -

Own knowledge and experiences 1 1.50
Agricultural extension people recommendations 12 18.20
Special advisor recommendation 9 13.60
Total 66 100.00

It has been determined that persimmon growers base their pesticide selection in pest and disease control on the
brand by 90.9%, active ingredient by 4.5%, expiration date by 3% and price by 1.5% (Table 3). Contrary to our
results, in studies conducted in Turkey have concluded that growers base their pesticide selection on several
different criteria such as the brand, price and active ingredient of the pesticides [34, 35, 36, 21].

Table 3: Criteria for pesticide selecting of persimmon growers

Criteria Number Percentage (%)
Price 1 151
Expiration date 2 3.05
Active ingredient 3 4.54
Brand 60 90.90
Total 66 100.00

72.7% of the persimmon growers reported that they do not always use the same pesticide for the same disease
and pest, while 27.3% said they always use the same pesticide. Similar to our results, 53.8% of the almond
growers in Adiyaman are reported not to use the same pesticide for the same disease and pest [21]. 42.2% of the
growers in Tokat, 43.2% of the apple growers in Karaman, 34% of the vineyard growers in Manisa have been
reported to be spraying before seeing any pest and disease [37, 38, 28].

It has been determined that in terms of selecting pesticide dosage, 69.7% of the persimmon growers consult
pesticide seller, 18.2% consult the agricultural extension people recommendations, 10.6% consult the special
advisor recommendation and 1.5% rely on their own knowledge and experiences (Table 4). It has been reported
that, similar to our results, 37.2% of the growers in Konya, 33.3% of the growers in Samsun, 52.7% of the
growers in Adiyaman and 90.28% of the growers in Tokat base their pesticide dosage selection in chemical
control on the recommendations of the pesticide seller [34, 39, 21, 36].

Table 4: Information sources of dose adjustment of persimmon growers

Information sources Number Percentage (%0)
Pesticide seller 46 69.70
Neighbour recommendations - -

Own knowledge and experiences 1 1.50
Agricultural extension people recommendations 12 18.20
Special advisor recommendation 7 10.60
Total 66 100.00
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97% of the persimmon growers said they apply the exact recommended dosage, while 3% said they apply a
dosage above the recommended level. The fact that a great majority of the persimmon growers are applying the
exact recommended dosage increases the chances of succeeding in chemical control, while it is also a source of
hope in terms of human and environmental pollution. It has been reported in reports that in general in the world,
the level of applying the exact recommended dosage is 50%, the level of applying above the recommended
dosage is 23-27% and the level of applying a dosage below the recommended level is 23% [40, 41]. Similar to
our results, 72% of the vineyard growers in Turkey; 87.3% of the growers in Manisa and 97.82% of the almond
growers in Adiyaman have reported that they are using the exactly the recommended dosage [32, 28, 21].
43.94% of the persimmon growers expressed that pesticides leave behind residue on the product, 34.84% said
leave no residue is left on the product and 21.22% said only leave little residue is left behind (Table 5). 70.4% of
the citrus growers in Antalya; 36% of the apple growers in Egirdir (Isparta), 44.44% of the growers in Kazova
(Tokat), 38.7% of the almond growers in Adiyaman said that pesticides leave residue on the product [16, 35, 36,
21].
Table 5: Persimmon growers comments on the residue of pesticides in product

Comments Number Percentage (%)
Leave no residue 23 34.84
Leave little residue 14 21.22
Leave residue 29 43.94
Leave a lot of residue - -

Total 66 100.00

It has been observed that when spraying, 81.8% of the persimmon growers are using protective clothing and
mask, 9.1% is | do not use, while 9.1% is I use it sometimes (Table 6). In the world, the level of mask use by the
growers when spraying is 9-48%, level of using protective clothing is 63%, and the level of using work clothing
is 55% [42, 43, 44, 45]. Similar to our results, in studies conducted in Turkey reported that use of mask during
spraying is 70-88.1%, and the use of special protective clothing is between 12-92.5% [46, 47, 21].

Table 6: The use of protective clothing and mask during the spraying of the persimmon growers

Answers Number Percentage (%0)
Yes I’m using 54 81.80

I do not use 6 9.10

| use it sometimes 6 9.10
Total 66 100.00

It has been reported that 87.9% of the persimmon growers observe the waiting times in pesticides while 12.1%
is not observing it. In a study conducted in Latin America, it has been reported that producers do not have
sufficient knowledge about the waiting times and are not observing the waiting times% [48]. Studies conducted
in Turkey concluded that the waiting time for harvesting is observed by 43.2-71% of apple producers; 80% of
potato producers; and 94.6% of almond producers [35, 38, 31, 21].

In the study, 97% of the persimmon growers said they are burning the empty pesticide boxes and 3% said they
let in to land (Table 7). In the studies held worldwide, it has been reported that empty pesticide boxes are being
burned at a ratio of 7-50% and buried at a ratio of 3-18% [40]. Studies conducted in Turkey concluded that
empty pesticide boxes are burned (7.45%; 15.48%; 65.3%; 59.72%; 76.3%) and buried (14.36%; 35.6%;
29.17%; 54%; 15.1%) [16, 32, 46, 28, 18, 36, 21].

Table 7: Usage ways of empty pesticide boxes of persimmon growers

Usage ways Number Percentage (%0)
Let-in to land 2 3.00
Burning it 64 97.00

Throwing to field - -
Washing and using - -
Total 66 100.00
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92.4% of the persimmon growers expressed that they clean their spray tank after spraying while 7.6% said they
do not clean them. Similar to our results, 85.42% of the vineyard growers in Manisa, 69.2% of the growers in
[gdir and 90.3% of the almond growers in Adiyaman reported that they clean the spray tank after spraying [32,
18, 21].

89.4% of the persimmon growers reported they are using the pesticides in mixtures, 7.6% used pesticides
without any mixing while 3% use pesticides occasionally. Similar to these results, 83% of the apple growers in
Isparta and 78.5% of the almond growers in Adryaman reported they are using the pesticides in mixing [35, 21].

Outside of chemical control, 69.7% of the persimmon growers reported that they apply cultural control, 27.3%
use of mechanical control while 3% use of physical control (Table 8). Studies conducted in Turkey reported that
in addition to chemical control, growers prefer cultural control by 43.58-71%, mechanical control by 12.9-
33.33% and physical control by 15.1-23.07% [37, 21].

Table 8: Applications outside of chemical control of persimmon growers

Control methods Number Percentage (%)
Cultural control 46 69.70
Physical control 2 3.00
Mechanical control 18 27.30
Biological control - -
Total 66 100.00

97% of the persimmon growers stated that they are not aware of the term bio-pesticide, and 3% said they are
aware of the term. Similar to these results, it has been reported that majority of the growers in Turkey are not
aware of the term bio-pesticide [21, 31].

4. Conclusion
When the results obtained in the study are generally evaluated; it has been determined that persimmon growers
have a low education level in general, majority have social security and non-agricultural income and their
income levels are above hunger level. It has been determined that a great majority of the persimmon growers
rely on the pesticide seller’s recommendations for pesticide selection. Correct selection of pesticide, using it at
the right time in correct dosage is highly important in chemical control. Therefore, pesticide sellers need to
update their knowledge frequently. Persimmon growers mostly choose the pesticides they use on the basis of it’s
brand. This is something positive for the success of chemical control and can be associated with the high level
of income of the persimmon growers. Majority of the persimmon growers reported that they are not always
using the same pesticide for the same disease and pest. Persimmon growers have stated that constant use of the
same pesticide will increase the cost of spraying and harm human and environmental health. More than half of
the persimmon growers (59.1%) apply spraying before seeing the disease and pest. In this case, it is observed
that persimmon growers are applying pesticides by disregarding the economic loss threshold. As a result of this,
the input cost of persimmon growers is increasing, human health and environment is harmed by natural pests.
It has been determined that 2/3 of the persimmon growers consult the pesticide seller when defining the
pesticide dosage. Persimmon growers prefer pesticide sellers for payment convenience and easy access, and the
rate of preference of agricultural extension people recommendations is low. Therefore, pesticide sellers must
particularly be plant protection graduates, audited in certain intervals and the disconnection between provincial
directorate of agriculture and persimmon growers needs to be eliminated. Majority of the producers stated that
they apply the exact recommended dosage. It is evident that the persimmon growers are conscious on this issue.
Also, persimmon growers have expressed that when high dosages are applied to pest and disease, disease and
pests will gain resistance, residues will be left on the products and soil and costs will increase. Almost half of
the persimmon growers have reported that the pesticides they use leave residue on the product. Persimmon
growers need to be educated to increase this ratio.
During spraying, most of the persimmon growers are using protective clothing and mask. It has been observed
that persimmon growers observe the protective measures during spraying and are acting meticulous enough.
Majority of the persimmon growers pay attention to the waiting time between spraying and harvest. This is an
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indication that the persimmon growers not using the same pesticide all the time and observing the recommended
dosage are also aware of environment and human health. Almost all of the persimmon growers (97%) expressed
that they are burning the empty pesticide boxes after spraying. In this sense, it can be claimed that persimmon
growers are protecting both themselves and the environment during and after spraying. Majority of the
persimmon growers reported that they are cleaning the spray tank after spraying. However, persimmon growers
also stated that they do not have enough knowledge about the calibration of the spray tank. Therefore, it is
necessary to provide spray tank calibration trainings to the persimmon growers.

Persimmon growers have expressed that they are using the pesticides in mixtures for reasons such as cost,
labour and time, even though they are aware of the fact that mixtures reduce the effects of pesticides and that
plants will become phytotoxic. It has been determined that about 70% of the persimmon growers apply cultural
control other than chemical control. The use of cultural control, other than pesticides, by persimmon growers
with an income level of hunger limit, can be associated with persimmon growers having a high level of
awareness. Majority of the persimmon growers have reported that they are not aware of the bio-pesticide.
Considering that majority of the persimmon growers in Adiyaman base their pesticide selection on the
recommendations of pesticide sellers and agricultural extension people, these two actors have great roles to play
in terms of bio-pesticide and biological control.
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