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ABSTRACT 

The objectives of this study were to evaluate the effects of nitrogen fertigation 

frequency on lint yield, lint properties, chlorophyll content (SPAD readings), and the 

photosynthesis rate (PR) of cotton. This study was carried out in the Southeastern 

Anatolia Region of Turkey in 2011 and 2012 with drip-irrigated cotton. The maximum 

lint yield (1,856 kg ha-1) was obtained with one lateral for every two rows and the 

application of equal doses every two irrigation cycles (10 days). Fertigation frequency of 

every two irrigation cycles (10 days) increased (P≤ 0.05) the fiber strength (32.3 g tex-1), 

the fiber elongation (6.5%), and the fiber length (28.9 mm). The SPAD readings ranged 

from 40.1 to 54.9, depending on the treatment and experimental year. There was no 

significant difference (P≤ 0.05) among the SPAD readings. The PR ranged from 35.9 to 

74.7 µmol m-2 s-1, and there was no significant difference between the treatments. One 

possible reason for the lack of difference in PR, or SPAD, was that there was no 

difference in the total amount of nitrogen applied in the different treatments. The PR 

measured in cotton leaves may also change depending on the environmental conditions 

during measurement, prevailing ecological conditions, age, and location of the leaf on a 

plant. 
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INTRODUCTION 

Cotton is an important cultivation product 

to the general economy because it provides 

fiber for textiles. It is grown in the 

southeastern Anatolia Region of Turkey; 

approximately 50% of Turkish cotton 

production occurs in this region. Most of the 

cotton fields in the area are irrigated by 

surface irrigation. However, the use of drip 

irrigation and fertigation for cotton has 

increased enormously as a result of 

government subsidies. Drip irrigation and 

fertigation techniques are more common and 

complex compared with conventional 

methods such as surface irrigation and 

mechanical fertilizing. Thus, it is important 

to determine the effects of fertigation 

frequency and/or method on lint yield and 

yield components. 

A correct management of water and 

fertilizer application is the key to control 

water losses and prevent environmental 

hazards (Ebrahimian and Playan, 2014). 

Nitrogen (N) is a primary plant nutrient that 

plays a major role in achieving maximum 

economic yields. During the vegetative stage 

of growth, the rapid expansion of leaves 

requires large amounts of N and both fruit 

production and retention are dependent on 

leaf development and photosynthetic 

integrity (Oosterhuis et al., 1983). Thus, the 

management of N is part of a balanced 

fertility program. This can lead to increased 

efficiency and profitability for farmers 

(Tisdale et al., 1993). 
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Morrow and Krieg (1990) clarified the 

importance of timing in nutrient application 

for improving cotton lint yields. The ability 

of cotton plants to use N for seed and lint 

production is influenced by both the quantity 

and timing of N and water application 

(Guinn and Mauney, 1984; Mullins and 

Burmiester, 1990). Another important 

management practice to improve N 

efficiency is the appropriate timing of N 

injection through drip irrigation systems. 

The N requirement for cotton is not the same 

over the entire season (Albers et al., 1993). 

The N requirements of cotton plants vary 

depending on the growth rate and growth 

stage. Cotton leaves contain 60-85% of the 

total N before flowering; after flowering, the 

N content declines because it is translocated 

from the leaves to the developing bolls. A 

greater amount of N is required in the later 

growth stages when N supplies typically 

diminish and there is less root activity 

(Gerik et al., 1998).  

One aspect of N nutrition in cotton is its 

effect on lint quality. Fritschi et al. (2003) 

reported a positive linear relationship 

between fiber strength and N fertility level. 

Boman and Westerman (1994) showed no 

relationship between fiber strength and N 

application rate. Bauer and Roof (2004) 

observed lower lint quality, in terms of fiber 

length, length uniformity, and fiber strength, 

in plots that did not receive N fertilization. 

Eestimation of the total chlorophyll and N 

contents is a potentially important aspect for 

both growers and researchers. The soil plant 

analysis development (SPAD) meter is a 

simple, portable diagnostic tool for 

identifying crop N status. This meter 

measures the ‘greenness’ or relative 

chlorophyll concentration of leaves. 

The study results carried out by Singh et 

al. (2002) showed that plant need-based N 

management through chlorophyll meter use 

reduced the N requirement of rice from 12.5 

to 25 %, with no loss in yield. Brito et al. 

(2011) reported that use of the portable 

chlorophyll meters SPAD-502 and 

1030 Clorofilog produced results associated 

with empirical models and allowed for rapid 

prediction of the concentration of 

photosynthetic pigments in cotton leaves 

with high accuracy and without the use of 

chemical reagents or laboratory protocols. 

Significant correlations between total foliar 

extractable chlorophyll and chlorophyll 

content index values obtained with portable 

chlorophyll meters have been reported for a 

number of agricultural species including 

cabbage, cotton, and pea (Marquard and 

Tipton, 1987). Kariya et al. (1982) and 

Torres-Netto et al. (2005) have also reported 

that chlorophyll meters are now used 

extensively in agriculture; a hand-held 

device can quickly estimate the chlorophyll 

content of leaves, measuring leaf absorbance 

in two different wavelength regions using 

two light-emitting diodes. 

Photosynthesis is an important chemical 

reaction in plants, and its measurement plays 

a critical role in agricultural production and 

scientific research (Wang et al., 2006). The 

photosynthesis rate (PR) is affected by light, 

carbon dioxide, and temperature. As the 

light intensity increases, so does the PR. 

Thus, the measurement of chlorophyll 

(SPAD) and PR are important parameters 

for researchers and growers, allowing 

appropriate crop and other agricultural 

management practices including fertigation, 

fertilization, irrigation, and selection of crop 

cultivars. The objectives of this study were 

to evaluate the effects of drip fertigation 

frequency for N on lint yield, lint properties, 

chlorophyll content, and the PR in cotton.  

MATERIALS AND METHODS 

Experimental Site 

This research was conducted over a 2-year 

period at the Research Farm of the 

Agricultural Faculty, Dicle University, in 

Diyarbakir, Turkey, during the 2011 and 

2012 growing seasons. 

The location of the site is 37° 54’ N, 40° 

14’ E at an elevation of 660 m above sea 

level. The soil texture at this site is clay. The 

climate of the site is typical terrestrial 
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Table 1. The experimental treatments.  

Main plots 

(Lateral spacing) 

Sub-plots 

(Frequencies of nitrogen applications)  

A : 0.70-m  

 

B : 1.40-m  

 

a: Fertigation of nitrogen at each irrigation cycle  

(5 days) 

b : Fertigation of nitrogen  at each 2 irrigation cycles 

(10 days) 

c: Fertigation of one-fifth  of total nitrogen between the first 

irrigation and the first flowering, two-fifth between the first 

flowering and the first boll formation, and  one-fifth between the 

first boll formation and the last irrigation (3 times). 

 

climatological properties. The average 

annual rainfall is 487 mm and it occurs 

mainly during the months of winter and 

spring season. The average annual (growing 

season) and daily maximum evaporation 

from a Class A pan are 976 and 8.4 mm, 

respectively. 

The soil consists of 10% sand, 24% silt, 

and 66% clay in the top 0-30 cm. The bulk 

density ranged from 1.19 to 1.27 g cm
-3

 in 

the soil profile. The infiltration rate was 8 

mm h
-1

. There was no specific risk in terms 

of water table or soil salinity. The organic 

matter content, pH, and lime content of the 

soil were 1.67%, 7.9, and 7.8%, 

respectively. 

Irrigation System 

Irrigation water was supplied by drip tubing 

having a 0.2-mm wall thickness with emitters 

spaced at 50 cm; and the emitter flow was 3.2 

L h-1 to fit the soil properties. The 0.70 m 

spaced lateral was about 5-10 cm away from 

the crop row. The 1.40 m spaced laterals were 

spaced in the middle of alternate rows. Thus, 

there were two drip tube lateral spacing: 0.70 

and 1.40 m. The operating pressure was 100 

kPa at the head of the field (150 kPa at the 

pump). Water flow was measured with the 

mechanical water meter in each plot.  

N Application Frequency 

The application method treatments and N 

fertigation ratio treatments were applied in 

blocks within each water supply. Pre-

planting N and phosphorus (P) (one-fifth of 

the total fertilizer) was added to the soil 

during planting. The remaining fertilizer, 

containing N, P, and potassium (K) was 

applied by fertigation in several treatments 

(Table 1). For fertigation, a pressure 

differential was created by throttling the 

water flow in the control head and diverting 

a fraction of the water through a tank 

containing the fertilizer solution (Sne, 2006). 

Fertigation treatment for the application of 

N at each irrigation was started at the first 

irrigation and continued through the last 

irrigation, depending on the treatment. The 

fertilizer source used in the fertigation 

blends contained 19-5-5 N, P, and K. 

Treatments and Irrigation Scheduling 

The experiment was carried out using 

randomized blocks at split plots with three 

replications. The main plots contained 

lateral spacing and the sub-plots were 

allocated to frequencies of N application 

(Table 1).  

Plots areas were:  

Treatment A: 3.50×8.00 m= 28.00 m2 

Treatment
 
B: 4.2×8.00 m= 33.6 m

2 

Irrigation was applied based on the 

evaporation from a Class A pan for each 5-

day period (Cetin and Bilgel, 2002). The 

percentage of canopy cover (Pc) was used to 

calculate amount of irrigation water applied 

for drip irrigation (Hartz, 1993). The Pc was 
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measured as the average plant width in a 

row (shaded width) divided by the bed width 

(row spacing). The Pc was assigned a 

constant value of 35% (Keller and Bliesner, 

1990) until the canopy cover exceeded 35%, 

after which it was set to the measured value. 

At that time, the actual measured canopy 

cover was used for all irrigation cycles.  

The amount of irrigation water was 

sufficient to fill the field to a soil depth of 0-

60 cm for the first irrigation. Thus, irrigation 

was started when the available water in the 

soil profile (0-90 cm) had decreased to 40% 

and was ended when 10% of the bolls were 

open ((Kanber et al., 1991, Cetin and Bilgel, 

2002, Bilgel et al., 2005). 

Measurement of the Chlorophyll 

Content and PR 

A chlorophyll meter was used to measure 

the amount of chlorophyll at different stages 

of cotton growth. Readings were performed 

on ten selected plants and leaves in each 

plot. Thus, each plot represented an average 

reading from all these readings. The leaf 

chlorophyll content was measured using a 

Minolta SPAD-502 chlorophyll meter 

(Tokyo, Japan) on different dates according 

to blooming and boll formation. Leaf 

chlorophyll readings were taken on the fifth 

fully expanded leaf below the terminal of the 

plant according to Johnson and Saunders 

(2003). 

The PR was measured using an 

Environmental Analysis and Remote 

Sensing-PPM-300 device (Karademir et al., 

2012). Both the chlorophyll content and PR 

were measured at 14.00 hr, for all 

measurement periods.  

Agronomical Practices 

Except for pre-planting fertilizing, 

fertigation was used for all fertilizers. 

Fertigation was performed by the pressure 

difference method using a fertilizer tank. 

Thus, injection of the fertilizers into the 

system was realized by means of the input 

and output flows. All fertilizer requirements 

were determined according to the results of 

experiments carried out by Ozer and 

Dagdeviren (1986), Ozer (1992), and 

Karademir et al. (2005) in the same study 

area. Thus, the total amounts of N and P 

were 130 kg N ha-1 and 80 kg P2O5 ha-1, 

respectively. As mentioned before, one-fifth 

of the N and P was applied to the soil before 

sowing (Burt, 1998; Hartz and Hochmuth, 

2005). The remaining amounts of fertilizer 

were applied by fertigation. 

All of the cotton was harvested by hand 

when mature. Each sample was weighed and 

ginned. An approximately 1 kg of sub-

sample was collected from each plot to 

determine the lint quality. 

Statistical Analysis and Evaluation 

Randomized blocks in split plots with 

three replicates were used to evaluate the 

effects of the treatments on yield. All data 

were analyzed using an ANOVA. Variance 

analyses were made for each experimental 

year. Additionally, Duncan’s multiple test, 

an acceptable tool for comparisons of 

discrete data, was used to compare the 

different treatments (Yurtsever, 1984). 

RESULTS AND DISCUSSION 

Effects of N Fertigation Frequency on 

Lint Yield and Lint Properties 

The N fertigation frequency significantly 

(P< 0.05) affected the lint yield in 2011 and 

2012. The maximum lint yield was obtained 

from a drip line spacing of 1.40 m, with 

fertigation every two irrigation cycles in both 

experimental years. 

Comparing the fertigation frequencies, 

fertigation at an irrigation cycle of 10 days 

resulted in the maximum yield in both 

experimental years. This treatment resulted in 

12.5 and 19.4% increases in lint yield in 2011, 

compared with treatments Ba and Bc (Table 
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Table 2. Lint yield and some quality properties of cotton (2011). 

Treatments Lint yield 

(kg ha
-1

) 

Fiber thin 

Mic 

Fiber 

length 

(mm) 

Fiber 

uniformity 

(%) 

Fiber 

strength 

(g tex
-1

) 

 

Fiber 

elongation 

(%) 

 

A
 a
 

 

 

a 1026 cd 
c
 4.48 27.6 84.5 32.57 6.6 

b 931 d 4.47 26.9 84.8 31.4 6.7 

c 948 d 5.00 27.7 85.4 31.87 6.7 

B
 b
 

 

 

a 1281 b 4.89 28.2 85.1 34.3 7.2 

b 1441 a 4.51 28.0 84.5 33.4 7.1 

c 1207 bc 4.54 29.0 84.0 34.4 6.9 

a Lateral spacing, 0.70-m, b Lateral spacing 1.40-m, c Same letters are not significantly different 

(*P< 0.05) according to a Duncan’s multiple      range test.  

1 

Table 3. Lint yield and some quality properties of cotton (2012). 

Treatments Lint yield 

(kg ha
-1

) 

Fiber thin 

Mic 

Fiber 

length 

(mm) 

Fiber 

uniformity 

(%) 

Fiber 

strength  

(g tex
-1

) 

 

Fiber 

elongation 

 (%) 

 

A a 

 

 

a 1411 5.1 27.9 85.7 30.0 5.4 

b 1810 5.0 28.2 86.5 28.8 5.4 

c 1702 5.1 28.7 87.4 31.5 5.8 

B
 b
 

 

 

a 1665 5.0 27.4 86.0 29.6 5.5 

b 2268 4.8 29.7 85.3 31.1 5.8 

c 2017 4.7 27.8 86.0 30.0 5.3 

a Lateral spacing, 0.70-m, b Lateral spacing 1.40-m, 

2), respectively. In 2012, a similar result was 

obtained; the increases were 36.2 and 12.5%, 

respectively. A reason for the lower lint yield 

at the higher fertigation frequency i.e., every 5 

days, may be that a smaller amount of fertilizer 

was applied to the plots compared with the 10-

day treatment regimen. That is, a smaller 

amount of N for each fertigation at 5-day 

intervals went into the plots. This may have 

caused lower uniformity in terms of N and 

lower absorption by the plants. The cotton 

plants in the plots with fertigation at an 

irrigation cycle of 10 days might use the N 

more efficiently considering the lint yields 

(Tables 2 and 3). 

A fertilizer tank system was used for 

fertigation i.e. pressure differential method or 

by-pass system. In this method, the 

concentration of the solution decreases as the 

fertilizer dissolves, leading to poorer nutrient 

placement (Anonymous, 2013, Cetin et al., 

2013). Thus, the accuracy of application is 

limited. Because, more proportion of 

fertilizer for fertigation at each irrigation 

cycle (5 days) resulted smaller amounts of N 

in the soil compared with the other 

treatments. 

Regarding the lint yields, significant 

differences were detected between the two 

experimental years. The main reason was 

likely the difference in sowing date, which was 

May 20th in 2011 because of the climatic 

conditions. This was quite late compared with 

May 10
th
 in 2012. Many researchers, not only 

in this study area but also in other regions of 

the world, have shown that a delay in sowing 

can reduce yield (Yolcu, 1993; Karademir and 

Sakar, 1999; Hutmacher, 2001; Hassan et al., 

2003, Boman and Leser, 2003; Roche et al., 

2004; Edmisten, 2008). Another reason for the 

lower lint yield could be the smaller amount of 

irrigation water applied in 2011, because of the 
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Figure 1. Effects of different lateral spacings and fertigation frequency on SPAD readings. 

 
2 2

 
Figure 2.  Total N contents of cotton leaves according to the treatments and experiemntal years. 

 

2011 2012 

2011 
2012 

shorter vegetation period and lower canopy 

cover. The lint properties are provided in 

Tables 2 and 3. Although there was no 

significant difference among the fertigation 

frequencies for any of the quality parameters 

analyzed, the observed increase in fiber 

strength, fiber elongation, and fiber length 

were considerable with a fertigation frequency 

of every two irrigation cycles (10 days). 

Similarly, Kienzler (2010) reported that the 

cotton fiber quality was of the lowest grade 

(31mm in length, 25 g tex
-1
 strength, and 4.08 

micronaire) and was unaffected by N 

treatment, application timing, or N fertilizer 

type. However, increasing the rate of N 

application significantly (P≤ 0.05) increased 

the fiber length, elongation, micronaire, and 

color characteristics, and reduced the fiber 

uniformity ratio (Tewolde and Fernandez, 

2003). The effects of N on the properties of the 

fibers were small and inconsistent (Sawan et 

al., 2006). The yield potential changed 

dramatically, which obviously caused 

increases in nutrient uptake, especially for N. 

Thus, new nutrient management practices 

must be developed for sustainable cotton 

production (Girma et al., 2007). Zhao and 

Oosterhuis (2000) reported  also that the 

average boll weight and lint percentage were 

unaffected by low N treatment.  

Chlorophyll (SPAD) readings 

SPAD meter readings were performed in 

different dates and at different 

developmental stages in both experimental 

years. The readings ranged from 40.1 to 50.3 

in 2011 and from 50.4 to 54.9 in 2012 

(Figure 1). The readings in 2012 were a little 

higher than those in 2011; however, 

considering the variance analysis, there was 

no significant difference among the SPAD 

readings. The SPAD readings increased 

from measurements I through IV (Figure 1). 

This was especially evident in 2011, and 

could be probably dependent on the leaf N 

content. These findings are in accordance 

with the levels of N in the leaves and 

measurement stages (Figure 2). The reason 
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that there was no significant difference in 

SPAD readings may be because there was 

no difference in the amounts of N applied to 

all treatments. In addition, total N in cotton 

leaves ranged from 1.85 % through 3.05 % 

according to the treatments and experimental 

years. Although the treatment of fertigation 

for each 2 irrigation cycle (10 days) resulted 

in considerably higher content of nitrogen in 

the cotton leaves compared to the other 

treatments (Figure 2), there were no 

significant differences between treatments in 

terms of SPAD readings. 

There was no difference within the plots 

having different N fertigation frequencies 

during the first week of blooming. The 

readings during the other periods were lower 

than in the previous periods.  

On the other hand, Karademir et al. (2008) 

determined leaf chlorophyll contents of 

different cotton varieties using a chlorophyll 

meter (SPAD) in the same study area. Their 

results ranged from 40.5 to 45.1. Our SPAD 

readings were roughly similar. They stated 

that having the lowest leaf chlorophyll 

content reading at the second week of 

blooming was not an indicator of low yield, 

nor was the highest chlorophyll content 

reading an indicator of high yield. Basbag et 

al. (2008) also studied SPAD readings in the 

same region and they obtained SPAD values 

of 43.1-51.9 for various cotton cultivars. 

They stated that the SPAD values of normal-

leaf cotton genotypes were higher than those 

of okra-leaf genotypes. Positive correlations 

were found between SPAD values and 

single leaf area (effective resistance, r= 

0.774**) and seed cotton yield (r= 0.792**).  

SPAD values can change depending on the 

water potential, light density, and time of 

measurement. Establishing a precise and 

universal critical SPAD index is a complex 

process due to the narrow range of values 

separating N deficiency from surplus and the 

great number of variables affecting the 

index, including changes in leaf irradiance 

and water status (Martinez and Guiamet, 

2004), environmental conditions, and 

statistical procedures (Fontes and Ronchi, 

2002). 

Considering different crops, the SPAD 

readings at specific physiological stages in 

tomato ranged from 32.6 to 60.2. These 

results indicate that SPAD meters can 

provide a quantitative measure of the N 

requirement of tomato plants as long as 

appropriate critical values are established. 

The plant canopy needs to be evaluated 

visually and improved (Fontes and Araujo, 

2006). Significant correlations between total 

foliar extractable chlorophyll and 

chlorophyll content index values obtained 

with portable chlorophyll meters have been 

reported for a number of agricultural 

species, including cabbage, cotton, and pea 

(Marquard and Tipton, 1987). 

The mathematical relationships observed 

between chlorophyll content index values 

and total chlorophyll and/or N content 

values vary between species (Marquard and 

Tipton, 1987; Schaper and Chacko, 1991; 

Shaahan et al., 1999; Yamamoto et al., 

2002) and within species during the growing 

season (Dwyer et al,. 1995; Bullock and 

Anderson, 1998), with growth stage 

(Chapman and Barreto, 1997), growing 

condition (Campbell et al., 1990; Simorte et 

al., 2001), and genotype (Peng et al., 1993). 

Thus, relationships must be quantified for 

each species of interest, and, once 

determined, the relationship cannot be 

generally applied even within the same 

species. 

Photosynthesis Rate (PR) 

The PRs ranged from 46.2 to 74.7 in 2011 

µmol m-2 s-1, and from 35.9 to 47.2 µmol m-2 

s
-1

 in 2012 (Figure 3). According to the 

variance analysis, there was no significant 

effect of N fertigation on PR. As in the 

chlorophyll (SPAD) readings, one reason 

that there was no difference between the leaf 

N content and PR may be that there was no 

difference in the amount of N applied to the 

treatments. As mentioned in SPAD readings, 

there were no significant differences among 

the treatments in terms of total N in the 

leaves of cotton.  
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Figure 3.  Effects of different lateral spacings  and fertigation frequency of nitrogen on  

photosynthesis rate.  

 

2011 
2012 

On the other hand, Karademir et al. 

(2012) reported that the PR could vary 

depending on the cotton cultivar. They 

tested different cultivars for PR and 

photosynthetically active radiation (PAR), 

and they concluded that there were 

significant differences among cotton 

cultivars in terms of PR and PAR. These 

findings were confirmed by Bharud (2012). 

Karademir et al., (2012) showed that 

photosynthesis could be used as indicator 

of heat tolerance. However, Bibi et al. 

(2008) reported that photosynthesis 

sensitivity was not practical for screening 

large numbers of genotypes for temperature 

tolerance. This inconsistency may stem 

from differences in the photosynthesis 

measurement devices used. 

Measurements of PR may be dependent 

on variations in temperature and moisture 

stress (Grace et al., 2007). An analysis of 

the parameters contributing to the 

increasing and decreasing pattern of net 

photosynthesis with leaf age indicated the 

primary involvement of leaf area 

expansion, leaf N content, light intensity, 

and stomatal conductance to CO2 

(Wullschleger and Oosterhuis, 1990). 

Leaf tissue concentrations of the three 

major plant nutrients (N, K, and P) must be 

maintained at sufficient levels for optimum 

photosynthesis. Under deficient soil 

fertility conditions, supplemental 

fertilization can increase overall growth 

due to both increased leaf area production 

and an increased PR per unit leaf area 

(Pettigrew and Gerik, 2007). 

An insufficient N supply during cotton 

reproductive growth depresses the leaf area, 

leaf net PR, and leaf chlorophyll content, 

but increases the leaf total nonstructural 

carbohydrate concentration. A decreased 

leaf PR due to N deficiency may be 

associated with earlier leaf senescence and 

slower carbohydrate translocation from 

leaves to fruits. As a result, fruit abscission 

in N-deficient cotton plants increase and 

lint yield decrease compared with plants 

receiving sufficient N. Thus, according to a 

soil nutrient analysis and cotton production 

recommendations, adequate N during boll 

development is essential for photosynthesis 

and yield development (Zhao and 

Oosterhuis, 2000). No relationship between 

N and leaf PR could be determined because 

there was no difference in the amounts of N 

applied in this study. 

At a high light intensity, photosynthesis 

reaches its maximum rate. The maximum 

PR also determines the growth power of a 

plant species. (Vries, 2013). 

The net photosynthetic yield measured at 

cotton leaves may change depending on the 

environmental conditions during 

measurement, the prevailing ecological 

conditions, and the age and location of the 

leaf on the plant. Furthermore, the impact 

of temperature on photosynthetic activity in 

a cotton plant may vary. Thus, leaf 

photosynthesis does not remain constant as 

a leaf grows and develops. 
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CONCLUSIONS 

Drip fertigation was better in terms of 

productivity and had an economic advantage 

over conventional methods. However, the timing 

of N fertilizer injection is a management 

question that producers need guidance on. The 

results of this study show that N should be 

applied in equal doses every two irrigation cycles 

(10 days) by fertigation if a pressure differential 

tank system is used. The accuracy of application 

of N fertigation will depend on the injection 

devices and/or methods used. 

There was no significant difference among the 

fertigation frequencies for any of the quality 

parameters analyzed. However, increased fiber 

strength (32.3 g tex
-1

), fiber elongation (6.5%), 

and fiber length (28.9 mm) were observed with a 

fertigation frequency of every two irrigation 

cycles (10 days). The SPAD readings ranged 

from 40.1 to 54.9 depending on the treatment 

and experimental year. There was no significant 

difference among the SPAD readings. The PR 

ranged from 35.9 to 74.7 µmol m-
2
 s

-1
, and there 

was no significant difference between the 

treatments. One reason why different treatments 

had no differences in the PR and SPAD readings 

may be that there were no differences in the 

amount of N they received. 

The PR measured at cotton leaves may change 

depending on the environmental conditions 

during the measurement period, prevailing 

ecological conditions, and the age and location of 

the leaf on the plant. Furthermore, the impact of 

temperature on photosynthetic activity in a 

cotton plant may vary. Establishing a precise and 

universal critical SPAD index is complex 

because SPAD readings can be affected by N, 

leaf irradiance, water status, environmental 

conditions, and statistical procedures. 
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 اثر فواصل زماني كودآبياري نيتروژن روي عملكرد الياف، كلروفيل و نرخ فتو سنتز پنبه

  ا. ستين، ن. اوزن، م. گ. تميز

  چكيده

هدف تحقيق حاضر ارزيابي اثر فواصل زماني كودآبياري نيتروژن روي عملكرد و كيفيت الياف، مقدار كلروفيل ( 

در پنبه بود. اين پژوهش در منطقه جنوب شرقي آناتولي تركيه در سال ) PR) و نرخ فتوسنتز ( SPADاعداد قرائت شده 

كيلوگرم در هكتار)  1856با استفاده از آبياري قطره اي روي پنبه انجام شد. بيشترين عملكرد الياف ( 2012و  2011هاي 

قدار كود در هر نوبت در تيماري بود كه يك لترال(لوله فرعي در آبياري قطره اي) دور رديف را آبياري مي كرد و م

روزه). اين فاصله كود آبياري ( ده روز يكبار)  10يكسان بود و كود آبياري هر دو آبياري يك بار انجام مي شد( فواصل 

 9/28%) و طول تار(5/6) و رشد طولي تار (g/texبرحسب  3/32) استحكام تار يا ليف (P≤0.05به طور معني داري (

تغيير مي  9/54تا  1/40بسته به سال اجراي آزمايش و تيمارها بين  SPADعداد قرائت شده ميلي متر) را افزايش داد. ا

 7/47تا  9/35بين  PRبه دست نيĤمد. همچنين،  SPAD) بين اعداد قرائت شده P≤0.05 كرد. تفاوت معني داري(

ميكرومول برمتر مربع برثانيه تغيير داشت ولي تفاوت معني داري بين تيمارها نشان نداد. يك دليل احتمالي براي نبودن 

تيمارهاي مختلف اين است كه مقدار نيتروژن مصرف شده در آنها يكسان بود. نيز  SPADو اعداد  PR تفاوت در

هاي پنبه مي تواند با تغيير شرايط محيطي در طي اندازه گيري ، شرايط  اندازه گيري شده در برگ PRگفتني است كه 

 زيست بومي محل، سن برگ ها، و موقعيت برگ روي بوته نوسان و تغيير كند.
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