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ABSTRACT. The opportunity to increase
agricultural areas is limited, so that
increasing demands can be achieved by
producing more products from existent
agricultural areas. Second cropping is a
sustainable practice in which more than one
crop is grown consecutive on the same
ground. This study was carried out to
determine agricultural and technological
properties of growing cotton (Gossypium
hirsutum L.) as second crop on stubble of
ridge planted wheat in Diyarbakir. The
experiment was conducted in the
experimental area of Dicle University
Agricultural Faculty as randomize complete
block design with three replications. Eight
cotton varieties (Berke, Lachata, BA 119,
STV 468, STV 373, Ozbek 100, Fantom and
DP 396) were used as material. Wheat,
planting on ridge, was harvested
approximately 10 cm above the soil surface
June 12, 2012. Straws of harvested wheat
were removed from the experimental area.
Same day cotton varieties were planted two
rows on each ridge. The results indicated
that STV 468, Fantom and Berke in terms of

seed cotton yield; Fantom, Berke in terms of
fiber length; DP 396 and Berke interms of
fiber strength had given the highest values.
However, our study suggested that whether
very earlier cotton varieties (Ozbek 100,
Berke and Fantom) are grown, cotton will
be grown as second crop after ridge planted
wheat in the stubble seedling under
Diyarbakir ecological condition.
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INTRODUCTION

Cotton is one of the most
important raw materials for textile
industry in the world. Although cotton
is grown in Turkey generally as main
crop, it is also grown after harvesting
winter wheat. Increasing agricultural
productivity may be  possible
increasing production areas or by
obtaining more production per unit
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area. The opportunity to increase
agricultural areas is limited so that
increasing demands can be achieved
by producing more products from
existent agricultural areas. Recently,
double cropping practices increase in
terms of economic and environmental
benefits (Searchinger et al., 2013).
Second crop production is a
sustainable practice in which two
crops are grown and harvested
successively on the same ground for
per year. Second crop production
helps to naturally control pests, weeds
and diseases, while encouraging
healthy soil. However, second-
cropped cotton production, adequate
residue cover of after the wheat
harvest is useful, such as increased
organic matter, reduce fertilizer
requirements greater rainfall
infiltration, moisture conservation and
lower soil erosion potential will be
lost (Hexem & Boxley, 1986; Bauer &
Busscher, 1996, Heggenstaller et al.,
2008). Every effort must be made to
get the wheat harvested and the cotton
seeded as early as possible. Changes
in commodity prices and weather
conditions also likely contribute to
variation in double-cropped acreage
from year to year (Borchers et al.,
2014). Several studies have shown
that global crop production needs to
double by 2050 to meet the projected
demands from rising population, diet
shifts, and increasing biofuels
consumption. Boosting crop yields to
meet these rising demands, rather than
clearing more land for agriculture, has
been highlighted as a preferred
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solution to meet this goal (Ray et al.,
2013).

The first and most important
consideration is to achieve an even
emergence of cotton seedlings. The
goal of planting should be good seed-
soil contact with minimal seedbed
disruption to preserve soil moisture.
This combination can be challenging
because of the wheat straw residue.
Furthermore, wheat harvest occurs
during the end of the recommended
cotton planting window, and it is
essential to plant as soon as possible.
Several options are available for
planting cotton in this environment,
including no-till and burning the
wheat straw. Although burning
removes the residue, it should be
remembered that the benefits of this
residue, such as increased organic
matter, greater rainfall infiltration,
moisture conservation and lower soil
erosion potential will be lost. Thus,
growers are encouraged to plant
cotton directly into the stubble
without burning (Stewart et al., 2007).

Some studies are stated the
earlier maturity cotton varieties, as a
second crop can be good performed
after the wheat production (Mert et al.,
2003, Buntin, 2002, Ekinci et al.,
2008). But, second crop productivity
was reduced and fiber technological
properties adversely affected
according to single crop (Killi & Bolek,
2006). Therefore, every effort must be
made to get the wheat harvested and
the second crop seeded as early as
possible (Beuerlein, 2001; Ekinci et
al., 2008). Halevy and Bazalet (1989)
were reported with increasing
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temperature migth be shorten period
of flowering and maturity in cotton.
Ramey (1995) determined the
temperature regime that occurs as

bolls are developing affects the
physical properties of the fibers in
second crop cotton cultivation.
However, Porter et al. (1996)

determined fiber strength increased,
although fiber length no affected
delayed planting. Bilbro & Ray (1973)

found that as planting was delayed
fiber length and fiber fineness
declined, while fiber strength
increased.

This study was carried out to
determine to some agricultural and
fibre technological properties as
second crop growing some -early-
maturity cotton varieties on stubble of
ridge planted wheat.

MATERIALS AND METHODS

The study was conducted in
experimental area of Dicle University in
2012. Early maturity cotton varieties
Berke, Lachata, BA 119, STV 468, STV
373, Ozbek 100, Fantom and DP 396
were used as material. Wheat, planting on
ridge was harvested approximately 10 cm
above the soil surface June 12, 2012.
Straws of harvested wheat were removed
from the experimental area. Same day,
cotton varieties were planted two rows on
each ridge.

The experiment was conducted as a
randomized complete block design with
three replications. Parcels consisted of
rows in 12 m length. Inter row-spacing of
70 cm and intra row-spacing 15 cm. Plots
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consisted of four rows and two out of four
rows in the middle were sampled during
harvesting. Fertilizer was applied as
70 kg ha™ pure Nitrogen, 70 kg ha™ pure
Phosphorus with the first irrigation,
70 kg ha' pure Nitrogen second
irrigation. Soil pH was between 7.73-
7.86. Due to its clay content (49-67%),
soil enlarges and swells in the winter, and
shrinks in the summer with deep cracks.
Therefore, after planting to improve soil
moisture and to ensure germination were
irrigated with tap pipes the space of ridge.
Hoeing was accomplished three times by
tractor, two times by hand. During the
research, irrigations were done six times,
and the bolls were harvested with hand.
Soil samples were taken from different
points of the field at 0-30 cm depth before
planting and analyzed in the Soil Analysis
Laboratory of GAP Soil and Water
Resources and Agricultural Research
Institute, Sanlurfa, Turkey.

Climatic values of cultivation period
and long term on Diyarbakir are given in
Table 1. Mean of air humidity (%) was
lower than long term all months, except
October. July and August mean of
temperature in Diyarbakir, especially
higher than the other months. Year of
conducted trial is similar values with long
term in terms of mean of temperature. The
highest total precipitation was in October.

Soil samples were taken from
different points of the field at 0-30 cm
depth before planting and analyzed in the
Soil Analysis Laboratory of GAP Soil and
Water Resources and  Agricultural
Research Institute. Results of soil analysis
including  physical and  chemical
properties of soil  belonging to
experimental area are given in Table 2.
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Table 1 - Climatic values of cultivation period and long term on Diyarbakir

Meteorological - June - July I_August I_September I_October

observation ONg 5012 “ON9 5912 RONY 5910 FONT 501 RONY 5540
term term term term term

Mean of air 350 27.8 260 209 26.0 20.8 310 231 47.0 552

humidity(%)

Mean of 260 27.7 31.0 31.3 303 311 248 261 17.1 184

temperature (°C)
(Trgtrﬁ')prec'p'ta“o” 76 70 07 16 05 00 26 18 313 174
Diyarbakir Regional Directorate of Meteorology Records, 2012

Table 2 - Some physical and chemical properties of the soil of experimental area

Structure Organic Soil Water Salt H Clay Sand Lime
mat. (%) dept.(cm) satur.(%) (%) P (mg/l) (%) (%)
Clay 1.67 0-30 79.0 0.045 7.49 66.48 14,8 10.2
silt (mg/l) Nitrogen K20 P>0s Na Cu Mn Fe Zn
9 (kg/ha) (kg/ha) (kg/ha) (%)  (mg/l) (mg/l) (mg/l) (mg/l)
18.72 102.0 972.3 4.2 8.76 1.31 13.71 7.50 0.34
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Figure 1 -5cm, 10 cm, 20 cm, 50 cm daily soil temperature in the cotton growth
period (Diyarbakir Meteorology Directorate, 2012).
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Differences of temperatures of soil
depth between, such as 5 cm, 10 cm,
20 cm and 50 cm, were found high. After
the October temperature of soil depth is
reduced and temperature of 50 cm soil
depth is more hot than the other soil
depth. The highest temperatures of soil
depth were observed in mid-August. After
the mid-August temperatures of soil depth
have shown a decreasing trend (Fig. 1).

Phenological parameters of cotton
cultivars, such as number of sympodial
branches (number plant”), number of
bolls (number plant™) date of first square
(days), seed cotton yield (kg ha™) fiber
length (mm), fiber fineness (micronair)

determined with the HVI 900 (High
Volume Instrument) device. Data were
evaluated with JMP 7.0 (Copyright ©
2007, SAS Institute Inc.), statistical
software package, averages (%) grouped
according to LSD significance test.

Data of daily relative humidity,
sunny hours and rate of evaporation in the
cotton growth period were given Table 1.
July and August, months of summer,
relative humidity is lower than the others
months in the cotton growth period.
Sunny hours change between 0-12
hrs/day. Sunny hours was zero 29"
November. Evoporation of 24 hrs
changed between froml.l1 to 18.0 %

and fiber strength (g tex'), were (Fig. 2).
measured.  Fiber  properties  were
100 __l e aily relative humidity = sunny hours houriday 24hours evaporation 20

Figure 2 - Data of daily relative humidity, sunny hours and rate of evaporation in the
cotton growth period (Diyarbakir Meteorology Directorate, 2012)

RESULTS AND DISCUSSION

The wvalues and LSD (0.05)
groups of investigated properties,
such as number of sympodial
branches, number of boll, date of first
square (day), seed cotton yield (kg ha™)
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are given in Table 3; fiber length
(mm), fiber fineness (micronair), fiber
strength (g tex™'), fiber maturity (%),
short fiber index (%) are shown in
Table 4.
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Table 3 - Means of agricultural properties of cotton varieties and LSD groups

Sbympodlal Number of bolls  Date of first Seed cotton
Varieties RS (number of square yield
(number of =i -1
plant'l) plant™) (days) (kg ha™)
Berke 1090 A 7.27 B 3530 B 1950.37 A
Lachata 8.57 B 5.30 D 3457 BC 1270.67 B
BA 119 11.10 A 6.00 CD 3773 AB 1140.27 BC
STV 468 8.80 B 9.57 A 3356 C 2040.20 A
STV 373 8.03 B 5.57 D 35.86 AB 680.83 C
Ozbek 100 8.23 B 6.83 BC 33.00 C 1050.06 BC
Fantom 10.83 A 9.30 AC 2937 D 1450.40 B
DP 396 770 B 5.67 CD 3890 A 720.10 C
LSD 1.186** 1.226** 3.180** 46.093**

Table 4 - Means of technological properties of cotton varieties and LSD groups

Fiber Fiber Fiber Fiber .
Varieties length fineness strength maturity Short f|(k3er

(mm) (micr ) (g tex™) (%) I3 (§0)
Berke 30.31 AB 459 A 37.17 A 94.47 A 733 D
Lachata 29.69 BC 4.02 B 31.47 BC 86.23 CD 1290 A
BA 119 29.15 C 466 A 33.03 B 89.87 B 10.27 B
STV 468 28,68 CD 452 A 32.03 BC 88.20 BC 740 D
STV 373 2861 CD 450 AB 30.70 C 89.30 B 10.13 BC
Ozbek 100 27.84 D 497 A 32.27 BC 90.27 B 9.60 BC
Fantom 3113 A 348 C 3293 B 84.66 D 723 D
DP 396 29.16 C 450 AB 36.17 A 90.37 B 8.40 CD
LSD 1.096** 0.481** 1.945* 2.898** 1.863**

Two different statistical groups
consist of the cultivars used in the
study in terms of the number of
sympodial branches. The number of
sympodial branches changed from
7,70 to 11.10 Berke and Fantom
cotton varieties were in the highest
statistical group. The our findings
were similar with those of Buntin
(2002) and Ekinci et al. (2008).
Among the cotton varieties planted
wheat stubble back after the as second
product the statistical differences were
significant at the 5% level in terms of
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number of bolls. The number of bolls
changed from 5.30 (STV 373) to 9.57

(STV  468). The highest wvalue
obtained from STV 468 cotton
variety. Berke and Ozbek 100,

followed by it. Statistical differences
were significant at the 1% level in
terms of date of first square (day). The
date of first square (day) changed
from 33.00 (Fantom) to 38.90
(DP 396). Fantom determined the
most earliness variety in terms of date
of first square. Ozbek 100 and
Lachata cotton varieties followed by
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it. Date of first square (day), earliness
criterion was determined that an
advantage in terms of shortening the
vegetation period.

The seed cotton yield changed
from 721.0 kg ha' (DP 396) to
2040.20 kg ha' (STV 468). Kili &
Bolek (2006) and Ramey (1995) were
determined similar results with our
findings.

The longest fibre was obtained
from Fantom cotton variety. Berke,
DP 396 and Lachata followed by it.
The shortest fibre was obtained from
Ozbek 100 cotton varieties. Our
findings are similar to those of Ramey
(1995), determined the temperature
regime that occurs as bolls are
developing affects the physical
properties of the fibers in second crop
cotton cultivation. Among the cotton
varieties planted wheat stubble back
after the as second product the
statistical differences were significant
at the 1% level in terms of fiber
fineness  (micronair). The fiber
fineness changed from 3.48 micr. to
4.97 micr. The most coarse fiber was
obtained from Ozbek 100 (4.66 micr.)
cotton variety. Our findings were
similar to Bilbro & Ray (1973) found
that as planting was delayed fiber
length and fiber fineness declined.
Three different statistical groups
consist of the cultivars used in the
study in terms of the fiber strength
(g tex™"). In the study, fiber strength
(g tex™") changed from 30.70 to 37.17
(g tex). STW 373 cotton variety has
the lowest value in terms of the fiber
strength. Four different statistical
groups consist of the cultivars used in
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the study in terms of fiber maturity.
The fibre maturity changed from
84.66% to 94.47%. The most mature
fiber was obtained from Berke among
studied cotton varieties. The short
fiber index changed from 7.33% to
12.90%. The highest short fibre index
was obtained from Lachata cotton
variety. The lowest short fibre index
was obtained from Berke and Fantom
cotton varieties. When considering
short fiber index is an undesirable
feature in textile sector, Berke and
Fantom cotton varieties are able to
prefer for the second crop cotton
cultivation.

CONCLUSION

In this study was carried out to
determine seed cotton yield and fiber
technological properties as second
crop growing some early-maturity
cotton varieties on sttuble of ridge
planted wheat. In the experiment, the
cotton varieties examined in terms of
some yield and technological
properties were found to have
significant differences. In this study,
more early maturity cotton varieties
have better results in terms of yield
and technological properties in second
crop cotton system and were
concluded to be possible successful
double-cropping with planted early
maturing cotton genotypes, such as
Berke, STV 468 and Fantom in
South-eastern Anatolia, Region of
Turkey.

Our study suggest that the
experiments should be done on
ground with stubble and without
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stubble as a second crop after wheat
production and should evaluate both
economically and the effect on soil
structure in future study.

Acknowledgment. This research
was supported by Dicle University
Scientific Research Projects Cordination
Office (DUBAP). We gratefully thanks to
for their support.

REFERENCES

Bauer, P.J. & Busscher, W.J. (1996).
Winter cover and tillage influences
on Coastal Plain cotton production.
J.Prod. Agric., 9:50-54.

Beuerlein, J. (2001). Relay Cropping
Wheat and Soybeans. Extension
Fact Sheet. Columbus: Ohio State
University.  (http://ohioline.osu.edu/
agf-fact/0106.html).

Bilbro, J.D. & Ray, L.L. (1973). Effect of
planting date on the yield and fiber
properties of three cotton cultivars.
Agron.J., 65(4):606-609. DOI:10.2134/
agronj 1973.00021962006500040023x

Borchers, A., Truex-Powell, E.,
Wallander, S. & Nickerson, C.
(2014). Multi-cropping practices:
recent trends in double cropping.
United States Department of
Agriculture, Economic Information
Bulletin, No. 125.

Buntin G.D., Raymer., P.L., Bednarz,
C.W., Phillips, D.V. & Baird, R.E.
(2002). Winter crop. Tillage and
planting date effects on double-crop
cotton. Agron.J., 94: 273-280.
DOI:10.2134/agronj2002.2730

Ekinci, R., Karademir, E. & Karademir,
C. (2008). Determining possibility of
growing cotton (Gossypium hirsutum
L.) as second crop cultivation after
ridge planted wheat under
Diyarbakir ecological. Journal of
Plants Research,1: 7-11.

Halevy J. & Bazelet, M. (1989). Fertilizing
for high yield and quality. IPI Bulletin

92

2, International Potash Ins., 52 p.,
Bern, Switzerland.

Heggenstaller, A.H., Anex, R.P.,
Liebman, M., Sundberg, D.N. &
Gibson, L.R. (2008). Productivity
and nutrient dynamics in bioenergy
double-cropping systems, Agron.J.,
100: 1740-1748.

Hexem, R.W. & Boxley, R.V. (1986).
Trends in double cropping: U.S.
Department of Agriculture, Economic
Research  Service,  Agricultural
Economic Report, No. 553, 14 p.

Killi, F. & Bolek, Y. (2006). Timing of

planting is crucial for cotton
yield. Acta Agr.Scand.,Sect. B, Soil
Pl., 56: 155-160.

Porter, P.M., Sullivan, M.J. & Harvey,
L.H.  (1996). Cotton  cultivar
response to planting date on the
southestern Coastal Plain.

J.Prod.Agric., 9:223-227.

Ramey, H.H. (1985). Stress influence on
fiber development. In: J.R. Mauney
and J. McD. Stewart (eds.), Cotton
Physiology. Cotton  Foundation,
Memphis, TN.

Ray, D.K., Mueller, N.D., West, P.C. &
Foley, J.A. (2013). Yield trends are
insufficient to double global crop
production by 2050. PLoS One, 8(6):
€66428. DOI:10.1371/journal.

Searchinger, T., Hanson, C.,
Ranganathan, J., Lipinski, B.,
Waite, R., Winterbottom, R,

Dinshaw, A. & Heimlich, R. (2013).
Creating a Sustainable Food Future:
Interim Findings. Washington, DC:
World Resources Institute. Available
at: http://www.wri.org/publication/
creating-sustainable-food-future-
interim-findings.

Stewart, S.R., Vidrine, R., Bagwell, R,
Hamilton, L.J. (2007). Suggestion
for double-cropping cotton and
wheat. Louisiana State University
Agricultural  Center  http://www.
Isuagcenter.com/NR/rdonlyres
access date:18.09.2015.



