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Abstract: Cotton agriculture is very important in South Eastern Anatolia Region of Turkey. Weeds are a
major problem in cotton farming systems. In this study, a survey was conducted in Diyarbakir Province of
Turkey to evaluate weed management practices being opted, crop production methods in use, most
important weed species and major production problems in the region. Moreover, effect of agricultural
extension activities on weed control was investigated. For this purpose, over 75 cotton growers were
surveyed by a questionnaire. The questionnaire included 15 questions about crop rotation, tillage systems,
irrigation and weed management methods being applied by these growers in cotton production. Moreover,
growers were surveyed about the most common weeds that they faced in cotton fields. The survey results
showed that the most common weeds in cotton production fields were Xanthium strumarium L. (common
coclebur), Sorghum halepense (L.) Pers. (johnsongrass), Amaranthus retroflexus L. (common amaranth),
Cynodon dactylon (bermudagrass), Physalis spp. (ground cherry) [Physalis philadelphica Lam. (mexican
groundcherry) and Physalis angulata L. (cutleaf groundcherry)] , Solanum nigrum L. (black nightshade),
Portulaca oleracea L. (purslane), Cyperus rotundus L. (nutgrass). Most growers used pre-emergence and
post emergence herbicides before planting and in the season. The preceding crops of cotton were cotton
(63.4%), wheat (18.3%) and maize (16.9%). The tillage system used was commonly conventional tillage
method including moldboard plough in the autumn and two times cultivator and planking before planting.
Over 70% of growers stated that tillage system significantly influenced the weed population. This study
suggests that it is very important to research and choose the suitable crop production and weed
management practices for region conditions.
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Diyarbakar 1li (Tiirkiye) Pamuk Uretim Uygulamalari ve Yabane1 Ot Kontrolii

Ozet: Pamuk tarimi, Tiirkiye’nin Giineydogu Anadolu bolgesinde ok énemlidir. Yabanci otlar, pamuk
tariminda karsilagilan en 6nemli sorunlardan birisidir. Bu ¢alismada, bélgedeki yabanci otlarla miicadele
yontemleri, uygulanan bitki yetistirme teknikleri, en 6nemli yabanci ot tiirleri ve karsilasilan sorunlar
degerlendirmek amaciyla Diyarbakir ilinde bir anket ¢aligmasi yiriitilmiistiir. Ayrica, tarimsal yayim
uygulamalarinin yabanci ot kontroliine etkisi de arastirilmistir. Bu amagla, 75 pamuk ireticisine anket
uygulanmistir. Ankette pamuk tireticilerine uyguladiklart ekim noébeti, toprak isleme, sulama ve yabanci
ot kontrol yontemlerini igeren 15 soru sorulmustur. Ayrica, pamuk tarlalarinda en fazla karsilastiklari
yabanct otlar da belirlenmigstir. Arastirma sonucunda pamuk taralalarinda en yaygin goriilen yabanci
otlarin Xanthium strumarium L. (domuz pitragi), Sorghum halepense (L.) Pers. (kanyas), Amaranthus
retroflexus L. (horozibigi), Cynodon dactylon (kopekdisi ayrigi), Physalis spp. [Physalis philadelphica
Lam. (fener otu) and Physalis angulata L. (fener otu), Solanum nigrum L. (kopek iiziimii), Portulaca
oleracea L. (semiz otu) ve Cyperus rotundus L. (topalak) oldugu saptanmistir. Ureticilerin cogunun ¢ikis
Oncesi ve sonrasi yabanci ot ilaglarini, ekim Oncesi ve bitki gelisimi doneminde kullandiklar1 goriilmiistiir.
Ankete katilanlarin % 63.4’0 pamugun 6n bitkisinin pamuk, %18.3’i bugday ve %16.9°l ise musir
oldugunu ifade etmislerdir. Bolgede yaygin olarak sonbaharda kulakli pulluk, ekimden 6nce kiiltiivator ve
tapan uygulamalarim igeren geleneksel toprak isleme yonteminin kullamldigi tespit edilmistir.
Ureticilerin %70’inden daha fazlas1 yabanci ot kontroliinde toprak isleme sisteminin énemli oranda etkili
oldugunu belirtmislerdir. Bu ¢alismanin sonucunda, bolge kosullarina uygun bitki yetistirme ve yabanci
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ot kontrol yontemlerinin arastirllmasinin  ve se¢ilmesinin ¢ok Onemli oldugu goriilmistiir.
Anahtar kelimeler: Pamuk, Anket, Yabanci ot, Toprak isleme, Uriin rotasyonu, Diyarbakir
Introduction

Cotton is one of the most important crops in Turkey. Turkey is ranks 6™ and 7" in global production and
area under cultivation respectively. According to statistical data in 2014, domestic cotton production and
area under cultivation was 877.500 tonnes and 450.900 hectares, respectively (Coban, 2014). The cotton
is mainly grown in the Southeastern Anatolia (GAP), Aegean and Cukurova. Also, small amounts of
cotton are produced around Antalya. The Southeastern Anatolia region (GAP) contributes over 50% of
Turkey’s total cotton production. It was estimated that cotton planting area would significantly increase
with the expansion of irrigation area to 1.04 million hectares by 2014 in the Southeast Anatolia region of
Turkey (Basal and Sezener, 2012). But, high production costs and low cotton prices are adversely
affecting the cotton production in region as well as country. Yiicer and Sarsu (2005) stated that cotton
planting area has seriously decreased in Turkey since 2005 and this decrease trend is still continuing due
to number of reasons such as; contraction in world textile industry, increase in production cost, decrease
of cotton prices and drought stress. They defined the costs of cotton production as land rents, fuel,
fertilizer, herbicides, seeds, and labour costs. In Southeastern Anatolia Region as well as the in the
Aegean and Cukurova regions, pests, including budworm and bollworm, have become a serious problem
for cotton producers. Bagrag et al. (2010) suggested that the studies should be carried out for recognition
and training, integrated product management of cotton and diseases and weeds threatening the sustainable
production of cotton in Diyarbakir and Sanliurfa regions. Also, they suggested that the infrastructure
studies related to the establishment of early warning systems should be started.

Among different agents threatening the sustainability of cotton production, weeds and insects are most
troublesome. Weeds reduce cotton yield directly by competing for light, nutrients and water, and reduce
cotton quality by lint contamination. Also, weeds may reduce irrigation efficiency and harbor insect pests
and pathogens (Charles, 1991). Cotton is a slow-growing plant and it is a very poor competitor of weeds
(Kendig et al., 1994). Effective, economical and sustainable weed control in cotton requires an integrated
approach that includes cultural, mechanical, biological, and chemical methods. Many researchers studied
the effect of weed competition on cotton yield and quality. Uludag et al. (2007) stated that Johnson grass
is one of the worst weeds in cotton fields worldwide. They carried out the field experiments in 1992, 1997
and 2002 to show the effect of Johnson grass densities on cotton yield. They found that one Johnson grass
plant in 8 m of cotton row decreased cotton yield 4.82 and 9.42% in 1997 and 2002, respectively. Biikiin
and Uygur (2001) reported that Physalis spp. densities and distribution increased every year in the period
of 1998 and 2000 in Sanlurfa. They found that the yield loss of cotton was 8.88%, 29.98%, 51.55%,
65.76% and 75.04%, respectively, when plant number per square meter was 1, 2, 3, 4 and 5, and the
economic threshold level varied between 0.317 and 0.380 plant/m? according to different herbicides
applied. Snipes et al. (1987) found that Xanthium strumarium emerging with cotton and was removed
after only two weeks still reduced cotton yield. Also, Buchanan and Burns (1970) reported up to 90%
yield reductions when weeds were not controlled in first two weeks after cotton emergence.

Van der Meulen (2006) reported that in recent years, weed management practices that provide long-term
solutions to weed problems have been developed, but adoption of these practices has not been
widespread. Further, proper weed control is achieved by relatively small proportion of farmers. He stated
that many factors such as crop production practices, weeds present, irrigation water, soil types and
fertility, vegetation cover, topography, climate, size of enterprise, propensity to adopt new ideas affected
the success of weed control.

This paper reports the results of a survey related to crop production practices, weed problems, herbicide
use and weed control patterns and extension activities to identify the major shortcomings of the weed
control system in Diyarbakir province of Turkey.

Materials and Methods

This study was conducted in Diyarbakir province in the South Eastern Anatolia region of Turkey. The
province of Diyarbakir extends over an area of 15.355 km®. In this region, the field crops cover an area of
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6.53 thousand ha among these; area under cotton production is 7.5%. Cotton is mainly grown in the
irrigated areas of province. The most cotton growing districts are Bismil, Cinar, Egil, Ergani, Kayapinar,
Silvan, Sur, and Yenisehir. A survey was conducted at the most intense areas of cotton production in the
province in April and May 2013. Sampling size and the settlements of the interviews were determined
purposively according to the experience and knowledge of the researchers. In this regard, 75 farm
enterprises were determined and interviewed to represent the study area. A questionnaire containing
questions regarding a) agronomic practices including tillage, irrigation, crop rotation, fertilization,
harvesting b) weed management practices, c) problematic weed rankings, d) knowledge of weed
management and e) efficiency of extension services; was prepared and each grower was interviewed for
answering the questionnaire.

The data collected during the survey were analyzed by using frequencies and simple percentages with
SPSS statistical software (SPSS, 2012).

Results and Discussion

The majority of participants of survey were between 30-50 years of age and had education up to primary
school (45.33%) and secondary school (44%). This shows the education level was low and very small
portion of respondents had higher graduate degrees. The farmers were asked; since how long you have
been grown cotton (years). Response was 1-10, 10-20, 20-30 and >30 years which ranged 45.33%,
37.33%, 10.66%, and 6.68%, respectively. The area of cotton production was <5, 5-10, 10-20, 20-50, >50
ha with percentages of 5.33, 22.66, 22.66, 37.33, and 9.33 of respondents, respectively. Cotton production
area per farm reported from our survey was higher than Turkey’s average farm size of 6.81 ha. The
69.33% of respondents stated that their cotton yield was 4000-5000 kg ha™. This value was close to the
national average of Turkey, 4990 kg ha™ (Kutlu, 2014).

The preceding crops of cotton are represented in Table 1. The results of survey showed that 63.4% of
farmers practiced mono cropping system, in which a particular crop is planted repeatedly in the same
field. Crop rotation strongly affects density and composition of weed flora because the different crops in
rotation require different agricultural practices and herbicide. Due to continuously changing agricultural
practices as a result of crop rotation; the adaptations success of certain species to a specific area under
sole or mono cropping could be prevented (Biikiin, 2005). Ferrell et al. (2011) reported that crop rotation
is an important part of a good weed control program in cotton agriculture. Certain weeds, especially
nutsedges, may be less difficult to control in a farming system having preceding crop such as peanut.
Other benefits of crop rotation may include reduction in insects, diseases and nematode problems both in
cotton and succeeding crops.

Table 1. The preceding crops of cotton grown by farmers in survey

The preceding crop Frequency Percentage (%)
Cotton 45 63.4

Wheat 13 18.3

Maize 12 16.9

Lentil 1 1.4

Total 71 100.0

When the respondents were asked for the tillage practices being used by them in cotton agriculture, more
than 85% of respondents stated that the tillage practices included the moldboard plough in autumn, the
cultivator in March and before planting and at least three times soil leveling and firming followed by
planking. Pneumatic planter was the instrument used for drilling the cotton seeds. This indicated that
intensive tillage system is opted by the growers in the region. The 94% of respondents stated that they use
planker before planting to compact the soil, which prevents the moisture loss of soil. When asked the
effect of tillage systems on weed density, 65% of respondents said “yes” and they stated that deep
ploughing reduces weed density. When asked for previous crop residue, the majority of respondents
answered that they chopped the stalks or collected them if previous crop was cotton, whereas, corn and
wheat residue was usually burned. Previous crop residue and tillage practices can affect weed population
dynamics, including weed seed distribution and abundance in the soil seed bank (Mulugeta and
Stoltenberg, 1997). Hatfield et al. (1998) stated that changing the tillage system would change the
distribution and density of weed seeds in agricultural soils. There are reports that weed control was
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improved by using moldboard plough for tillage (Durutan et al., 1989; Pala et al., 2000; Camara et al.,
2003). Yalcin et al. (2003) observed that the amount and density of weed in cotton farming with reduced
tillage were higher than the conventional tillage. They stated that conventional tillage applied in cotton
farming has a considerable role in the development of weed population and deep tillage by plough
prevents the germination of weed seeds. But, Hooker et al. (2000) found no effect of tillage system on
weed populations and stated that weeds could be effectively managed with reduced herbicide inputs in
conservation tillage systems.

When asked for irrigation source, 45% and 34% of respondents answered that they used tubewell and
canal water, respectively. More of 50% of respondents stated they used the furrow irrigation system. The
source of irrigation water and irrigation method significantly influenced weed density. Unnecessary
applications of water and fertilizer can also allow weeds to flourish in modern agriculture (Coolong,
2013). Biikiin (2005) indicated that irrigation and continuous cotton cultivation as well as weed control
and crop production practices had an important role to influence on the shifting of weed flora because
irrigation encourages soil salinity and so the species that prefer these conditions are well adjusted and
become dominant.

The most problematic weed species in cotton field are represented in Table 2. Xanthium strumarium,
Sorghum halepense, Cynodon dactylon were the first, second, and third most problematic weeds,
respectively. Ozaslan et al. (2011) reported diversity of weed spectrum for the cotton growing districts of
the Diyarbakir where they found X. strumarium, Amaranthus retroflexus, Cyperus rotundus and C.
dactylon as dominant weed species. Tepe (1997) stated that most problematic weeds in cotton were S.
halepense, C. dactylon, X. strumarium, Portulaca oleracea, A. retroflexus, C. rotundus, Physalis spp.
(Physalis angulata, Physalis philadelpica) and Solanum nigrum. Ozaslan and Biikiin (2013) found that
dominant weed species in cotton growing areas of Southeast Anatolia region were X. strumarium,
Physalis sp., A. retroflexus, S. halepense, S. nigrum, C. rotundus and P. oleracea. Biikiin and Uygur
(2003) indicated that weed species such as Amaranthus albus, C. dactylon, Echinocloa colonum, P.
angulata, P. philadelphica, P. oleracea, Setaria verticillata and X. strumarium are well adapted and
become more common species in cotton growing areas. This shows that the problematic weed species
stated by farmers are similar to the majority of species reported in the cotton growing areas.

Table 2. The most problematic weed species in farmer’s field of the surveyed region

Weed species Frequency Perc. (%)
Xanthium strumarium, Sorghum halepense, Cynodon dactylon 25 38.4
X. strumarium, S. halepense, Solanum nigrum 6 9.3
X. strumarium, Amaranthus retroflexus, Physalis spp., 11 16.9
X. strumarium, Amaranthus albus 6 9.2
X. strumarium, C. dactylon 2 3.1
X. strumarium, S. nigrum. 2 3.1
Physalis spp., A. retroflexus, S. halepense, 7 10.8
Physalis spp., A. retroflexus, S. nigrum. 6 9.2
Total 65 100.0

Cotton growers are using different methods for controlling weeds. Some use mechanical method by
modifying the commonly used cultivator while others rely on herbicides and many of the cotton growers
combine all the methods. The 61.3% of farmers interviewed stated that that they used manual, mechanical
and chemical weed control methods (Table 3).

Table 3. Methods used by farmers to control weeds in cotton fields in area surveyed

Weed control method Frequency Perc. (%)
Manual + Mechanical + Chemical 46 61.3
Mechanical + Chemical 13 17.8
Chemical 6 8.0
Manual + Mechanical 6 8.0
Mechanical 4 5.3

Total 75 100.0
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The herbicides used in cotton fields by farmers participated in survey are seen in Table 4. Glyphosate
amin salt, haloxyfop-R-methyl ester, trifluralin were commonly used herbicides to control weeds. More
than 70% of farmers stated that they used trifluralin. Kendig et al. (2007) stated that fewer herbicides are
available for use in cotton and weed control in cotton was improved significantly by the registration of
transgenic, glyphosate-resistant cotton cultivars.

Table 4. Herbicides being used by farmers to control weeds in cotton fields in surveyed region

Herbicide Frequency Perc. (%)
Trifluralin 17 40.5
Trifluralin, haloxyfop-R-methyl ester 12 28.6
Haloxyfop-R-methyl ester, glyphosate amin salt 8 19.1
Glyphosate amin salt 3 7.2
Haloxyfop-R-methy! ester 2 4.8

Total 42 100.0

The results of survey showed that 13.1% of farmers participated in survey had rotary inter-row cultivator,
20.6% had sweep inter row cultivator. The 47.1 % of farmers had the sweep inter row cultivator and
fertilizer applicator mounted on lister cultivator (Table 5). Mechanical cultivators are major proven units
for inter row cultivation in corn, cotton and soybean. During inter row cultivation, cultivator moves
between the rows of the crop for soil loosening, weeding, fertilizing, and ridge forming. There are very
different cultivators being used for inter-row cultivation. The inter row cultivator are used for mechanical
control of weeds between the rows and to improve aeration and infiltration of soil. Fertilizer applicator
mounted on lister cultivator is used to form furrow after inter-row cultivator.

Table 5. Cultivation equipment being used by farmers to control weeds in surveyed region

Equipment Frequency Perc. (%)
Inter-row cultivator and fertilizer applicator on lister cultivator 32 47.1
Inter-row cultivator 14 20.6
Fertilizer applicator mounted on lister cultivator 13 19.1
Rotary inter-row cultivator 9 13.2
Total 68 100.0

A number of extension activities are being done by Agricultural Faculty of Dicle University, Plant
Protection Research Institutes and Diyarbakir Directorate of Provincial Food Agriculture and Livestock.
Therefore, the efficiency of these extension activities was also evaluated. When asked “do you know the
institutes serving the subjects on plant protection”, 85% of respondent stated they know and when asked
the names of these institutes, 37.33% of respondent stated they know Diyarbakir Directorate of Provincial
Food Agriculture and Livestock. While the 57.33 % of respondent stated that they participated in the
extension activities such as field day, seminar, training, the 36% said that they did not. Agricultural
extension according to Leeuwis (2006) is a series of embedded communicative interventions that are
meant, among other things, to develop and/or induce innovations, which supposedly help to resolve
(usually multi-actor) problematic situations.

This survey highlights the need to define the effects of weeds on cotton production and to understand the
effects of management on weed populations. The results of the study showed that intensive tillage and
monoculture cropping practices are used in cotton production areas of Diyarbakir. Many crop production
practices such as tillage, rotation, irrigation, fertilization as well as weed management systems
significantly affects the weed population and the success of weed control. Therefore, it is very important
to research and choose crop production and weed management practices by considering the region
conditions for weed control.
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