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ABSTRACT

Experimental procedure

Cotton is traditionally cultivated in rows 1 m apart.
This system was imposed by the early picker machines, which are adjusted to pick at such distances.
Many field experiments showed the superiority of
narrow rows, regarding yield, earliness and low
input use. The adoption of new cotton pickers,
which may collect cotton either in 1 m or 0.75 m,
allows the fully mechanized application of narrow
rows. This mechanized system first commenced
evaluation in Greece in 1997. A field experiment
was carried out in two different locations in
Thessaly, Greece, for three years. The growth and
development of two main Greek cotton cultivars
(Corina and Zeta-2) were studied for three plant
populations (10, 20 and 30 plants/m2) and two
sowing row-distances (0.75 m and 1 m), in a splitsplit plot design with five replications. The results
showed superiority of narrow-row cotton regarding yield, and number of flowers and bolls. In addition, the plants in narrow-rows were smaller and
more compact, but leaf area index was greater,
because of the earlier canopy closure, and higher
biomass. Ten plants per m² yielded more than both
higher populations in both row distances. No significant differences were found for cotton-quality
characteristics between row distances and plant
populations.

A field experiment was conducted at two locations in central Greece in three years (1997 to 1999).
The sites, representative of major cotton production areas in the country, are: a) Stefanovikio, Magnesia
(farmer’s field), and b) Palamas, Karditsa (National Agricultural Research Foundation). The experiment was a
2 x 2 x 3 factorial, arranged in a split-split plot design
with five blocks. Main plots were the two row spacings:
1 m and 0.75 m, subplots were two cultivars: Zeta2
and Corina, and sub-subplots were three plant populations: 10, 20 and 30 plants/m². A plot consisted of
four rows of length of 65 m at Stefanovikio and 40 m
at Palamas.

Introduction
The mechanized cotton cultivation in rows narrower than the conventional 1 m row spacing is a promising method especially after the newly developed picker
technology, which permits cotton harvesting in row distances either 1 m or 0.75 m. Narrow row cultivation
and dense populations of cotton are two subjects, which
have been studied by many researchers (Galanopoulou
et al., 1980; Williford, 1992; Heithold et al., 1993).
According to research data, in the USA, cotton cultivation in narrow rows (0.75 m) increases yield by 6.514% (Williford, 1992). This yield increase is attributed
to the greater exploitation of solar energy and other
inputs due to an improved distribution of plants in narrower than conventional rows (Robinson, 1991). Other
possible advantages mentioned include greater light
interception and better light distribution within canopy,
faster canopy closure and increased plant population
(Krieg, 1992). The objective of this study is to evaluate, for the first time in Greece, the growth and development of cotton grown in 0.75 m rows, under fully
mechanized conditions.
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The usual cultural practices were applied for the
experiments. Planting took place in the last 10 days of
April, with a precision sowing machine. Harvesting includes two hand picking areas per plot of 10 linear
meters of cotton and one mechanical picking, in the
rest of the plot, by a 4-rows cotton picker (Case IH
2055, for Stefanovikio and John Deere 9960, for
Palamas), for both row distances, appropriately adjusted.
Flowering measurements (from first of July to
middle of August) and growth analysis (based on five
samples every 20 days during the growing period) were
carried out, at both sites. Additionally, fiber quality
characteristics were analyzed. Experimental results were
statistically processed using computer software
(Microsoft Excel and MSTAT).

Results
The combined results for locations and years for
plant characteristics, fiber quality and yield are shown
in Figures 1 to 5 and Tables 1 and 2. Conventional
and narrow-row cotton plants had similar height at the
flowering initiation period but at the end of cultivation
period plants, the 1 m rows were taller than those of
0.75 m (Figure 1) due to greater internode length (Figure 2). Plants in narrow rows entered flowering period
with greater biomass and Leaf Area Index (LAI) compared to conventional rows, and these differences were
maintained during the growing season (Figures 3 and
4). Row spacing did not significantly influence fiber
properties (Figure 5). Narrow row cottons produced
significantly higher number of flowers and bolls (Table
1) and yielded significantly more than conventional row
cottons (Table 2). Varietal yield results were presented
in previous work (Bartzialis and GalanopoulouSendouca, 2002). The population of 10 plants/m² was
proved significantly superior than the others regarding
number of flowers and bolls, as well as lint yield in
both row distances (Tables 1 and 2).
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Discussion and Conclusions
At the beginning of the flowering period, plants
at both spacings had the same height, probably because of the absence of competition but later on, the
plants in conventional rows became taller. This is in
accordance with previous results (McConnell et al.,
1995). Total biomass production and LAI were significantly greater in the 0.75 m rows compared to the conventional rows from early season. Similar results were
reported by Staggenborg (1992). According to other
researchers, positive relationship between early-season
LAI and lint yield was reported (Wells and Meredith,
1986).

•

Row spacing did not affect the major fiber properties and these results are in accordance with numerous studies (Baker, 1992; Heitholt, 1993). Numbers of
flowers and bolls as well as lint yield were significantly
higher in the 0.75 m row spacing than in the 1 m. The
average yield increase for narrow rows in comparison
to conventional was 9.3%. These results are in accordance to those in previous studies (Robinson, 1991;
Krieg, 1992; Williford, 1992). The yield superiority in
narrow rows may be partially attributed to the greater
LAI in the early season as it was found in other studies
(Wells and Meredith, 1986). The higher efficiency of
10 plants/m² compared to more dense populations in
both row distances indicates that the spatial distribution of plants is the main factor to yield increases. According to Williford (1992), uniformity of stand is probably more important than actual population for populations greater than 7.5 plants/m². In contrast, other
studies reported that dense populations, increased yield
(Baker, 1976; Galanopoulou-Sendouca, 2002).
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Figure 1.
Cotton plant
height (cm) in
conventional (1
m) and narrow
(0.75 m) rows.
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Figure 2.
Mainstem
nodes in
conventional (1
m) and narrow
(0.75 m) rows.

Figure 3.
Biomass (g/m²)
in conventional
(1 m) and
narrow (0.75
m) rows.

Figure 4.
Leaf area index
in conventional
(1 m) and
narrow (0.75
m) rows.
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Figure 5.
Cotton quality
characteristics
in conventional
(1 m) and
narrow (0.75
m) rows.

Table 1. Total number of flowers and bolls per m².
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Table 2. Lint cotton yield (kg/ha).
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