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Should cotton growers apply full nitrogen rate when using
broiler-litter as soil amendment?
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litter (i.e., zero fertilizer N treatment) did not exhibit lint yield declines relative to

Ibs acre™!). However, a positive crop response to fertilizer N (up to 55 Ibs acre™!)
was observed at higher mean lint yield levels (1775 to 2270 Ibs acre™ ). Fertilizer N
had no significant effect on above-ground biomass, lint turnout, or fiber quality mea-
surements in any growing season. Overall, these results suggest that supplementing
broiler-litter—fertilized cotton with fertilizer N is required for high production poten-
tial. Low-yielding broiler-litter—fertilized cotton did not respond to supplemental
N.

Plain Language Summary

With increasing fertilizer prices, broiler litter application for cotton production is
gaining popularity as a soil amendment and a slow-release source of plant nutri-
ents. However, many farmers would still apply full amounts of commercial nitrogen
fertilizer when using broiler litter. A study across five site-years investigated the sup-

plemental nitrogen needed to maximize cotton lint yield with pre-plant application

of broiler litter. Results showed that in low-yielding site years, broiler litter alone
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was adequate (i.e., extra nitrogen did not increase cotton yield). Supplemental nitro-

gen fertilizer increased cotton yield in high-yielding site years. Overall, supplemental

nitrogen is only beneficial when cotton has a high yield potential.

1 | INTRODUCTION

Cotton (Gossypium hirsutum L.) is one of the major row crops
grown in the southeastern United States. In 2025, around 33%
of the total US cotton planted area (i.e., 10.1 million acres)
was in the southeast region (USDA-NASS, 2025). This region
also accounted for nearly 70% of the 9.33 billion broiler chick-
ens (Gallus gallus domesticus) produced in the United States
in 2024 (USDA-NASS, 2025). Due to intensive broiler pro-
duction, an estimated 15.4 million tons of broiler litter (BL, a
mixture of mainly chicken feces and organic bedding mate-
rials) is generated in the region (3.31 lbs litter per broiler;
Moore, 1998). Broiler litter is a valuable source of nitrogen
(N) and other macro- and micro-nutrients essential for crop
growth (Watts et al., 2019). Additionally, application of BL
to cropland improves soil physical (Brye et al., 2004), chem-
ical (Watts et al., 2010), and biological properties (Pratt &
Tewolde, 2009), thereby contributing to soil health and pro-
ductivity. Due to these benefits, BL is increasingly used for
cotton production.

Nitrogen is usually the most limiting plant nutrient in cot-
ton production systems. Although BL contains all essential
plant nutrients, it is often used as a low-cost N source for
crop production. The use of BL, commonly as a N fertil-
izer, to cotton has been studied for application rate (Tewolde
et al., 2009a; 2007; 2016a; Tewolde et al., 2010), applica-
tion method (Tewolde et al., 2009b, 2015), application time
(Tewolde et al., 2015), crop rotation (Tewolde et al., 2009a),
tillage (Tewolde et al., 2008), litter type (Reddy et al., 2007),
and residual effects (Tewolde et al., 2016b, 2011). Previous
research has indicated to limit the usage of BL to 2 tons acre ™!
for cotton production (Gascho et al., 2001; Millhollon et al.,
2003; Tewolde et al., 2010) as applying BL repeatedly as a N
source can result in soil P buildup due to small N/P ratio in
BL and relatively low cotton P uptake (Tewolde et al., 2007).

Unlike conventional fertilizers, much of the N in BL occurs
in organic form which is not readily available for plant uptake.
It is estimated that approximately 30 to 50% of the total N
applied in BL becomes plant-available by mineralization dur-
ing the first crop year (CAES, 2007; Ruiz Diaz & Sawyer,
2008; Tewolde et al., 2013). Because of lower plant N avail-
ability from BL and uncertainty in timing when it will be
available, application of supplemental fertilizer N would be
necessary to meet cotton N demand and support optimum
growth and yield. Tewolde et al. (2009a) found that 2 tons
acre”! BL was inadequate for cotton in the first 2 of the 3-

yr field study conducted in a Catalpa silty clay loam soil.
Fertilizing cotton with 2 tons acre™! BL and 60 lbs acre™!
supplemental N as urea-ammonium nitrate solution has been
shown to produce the same or greater lint yield as the farm
standard fertilizer N rate in the Mississippi Delta (Tewolde
et al., 2007, 2011). Reddy et al. (2004) reported improved
cotton lint yield and growth with BL at 178 Ibs N acre™!
compared with ammonium nitrate at the rate of 89 lbs N
acre”!. Also, 1 tons acre™! BL without supplemental fer-
tilizer N may be adequate for optimum cotton lint yield
production when applied repeatedly to the field (Sistani et al.,
2004).

As land application of BL has become a common practice
in the southeastern United States, accounting for the N value
of the BL will improve cotton fertilizer N management. Cur-
rently, cotton growers do not discount the N present in the
BL and apply the full dose of commercial fertilizer. Further-
more, limited studies have evaluated a range of supplemental
fertilizer N rates for broiler-litter—fertilized cotton (Sistani
et al., 2004; Tewolde et al., 2007). The amount of supple-
mental fertilizer N needed for broiler-litter—fertilized cotton
should be established to increase the economic, agronomic,
and environmental sustainability of cotton production in the
region. Therefore, the objective of this study was to eval-
uate broiler-litter—fertilized cotton lint yield, biomass yield,
nutrient uptake, lint turnout, and fiber quality responses to
supplemental fertilizer N rate.

2 | MATERIALS AND METHODS

2.1 | Study sites

The study was conducted from 2021 to 2023 at the Auburn
University Wiregrass Research & Extension Center (WREC)
near Headland, AL in an Orangeburg sandy loam (fine-loamy,
kaolinitic, thermic Typic Kandiudults) and during the 2022
and 2023 growing seasons at the Tennessee Valley Research
and Extension Center (TVREC) near Belle Mina, AL in a
Decatur silt loam soil (clayey, kaolinitic, thermic Rhodic
Paleudult). Before initiating the study, background soil sam-
ples (n = 5) were taken randomly at 0—6 inches depth at
each location. Selected soil chemical properties are shown in
Table 1. The monthly total precipitation and average air tem-
perature for the study fields were collected from the on-site
weather station (Table 2).
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2.2 | Treatments and experimental design

<
fg 8 Six treatments were tested in a randomized complete block
3 o design replicated four times. Treatments included fertilization
é 5 3 § with pre-plant 2 tons acre™! yr~! BL supplemented with 0, 25,
8 = Al 45, 55,70, and 85 Ibs acre™! fertilizer N at first square growth
QUE stage. In Alabama, 90 Ibs N acre™! is a recommended annual
5 %’J rate for cotton production (AAES, 2012).
3 i
g 2
g § 1o 8 2.3 | Treatment application

3]

§ 2 Fresh BL was obtained each year from a local broiler chicken
% M T operation nearby to the study sites. The moisture and nutri-
; — ent concentrations of the BL used each site-year are shown in
E E Table 3. Broiler litter was surface broadcasted by hand within
Eﬁ g g § two weeks before planting each year (Table 4).
= The fertilizer N source was urea (46—-0-0, N-P,05-K,0)
g surface-applied by hand at the first square stage (36 to 48 days
S) o after planting). All plots also received 50 1bs K acre™! as muri-
£ o ate of potash (0-0-60) each year due to high K requirement
E % of cotton. The K fertilizer was applied as a surface-broadcast
s § 2 9 by hand along with supplemental N. No other nutrients were
g applied over the study period.
8
3 3 E = 24 | Agronomic management
o
§ The WREC field was managed in a strip-till system, whereas
;“i z the TVREC field was under no-till for rainfed cotton produc-
& £ g g tion. Each plot consisted of four 20 ft-long rows spaced 36
% = ° B inches apart at WREC and four 25 ft-long rows spaced 40
§ inches apart at TVREC. The plots received the same treat-
.\%’ S ment each year. Previous crops were cotton and corn (Zea
% = - B Mays L.) at WREC and TVREC, respectively with no his-
b5 © i < tory of BL application at either field. Weed control and insect
& pest management was achieved by following local guidelines
TC; (IMP-0415, 2023). Cotton was followed by cereal rye (Secale
% E - B cereale L.) cover crop in the fall.
=
(9
E
i - 2.5 | Measurements
£ ilae
=z End-of-season whole cotton plants were harvested from a 3.3-
- ft length of the outer two rows of each plot to assess biomass
‘é @ o and nutrient accumulation. Plant samples were cut at the soil
B = - surface and separated into leaves, stems, and bolls. The mature
%3 opened bolls were further separated into bur and lint + seed.
@ Plant parts were dried in a forced-air oven at 176°F to a con-
- . stant weight, weighed, and ground using a Wiley Model 4 mill
ﬁ g -é Q 3 (Thomas Scientific, Swedesburo, NJ) to pass a 0.04-in sieve.
2 8 § £ Most of the unopened bolls opened during the drying time and
=g = B
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TABLE 2 Monthly total precipitation and average air temperature during cotton growing season at Wiregrass Research & Extension Center
(WREC) in 2021-2023 and Tennessee Valley Research & Extension Center (TVREC) in 2022-2023.
Location Year May June July Aug. Sept. Oct. Total/mean
Precipitation, inches
WREC 2021 3.0 3.8 8.3 6.6 2.5 3.6 27.9
2022 3.6 4.1 1.9 35 0.9 2.0 159
2023 0.9 1.1 33 32 3.6 1.1 13.1
TVREC 2022 4.2 0.4 3.7 2.6 32 2.3 16.4
2023 1.9 14 5.0 5.6 1.2 0.4 15.3
Air temperature,F
WREC 2021 73 80 81 81 76 69 71
2022 75 81 81 79 76 65 76
2023 72 78 82 83 76 67 76
TVREC 2022 73 79 83 79 72 59 74
2023 70 76 79 79 73 64 73

were separated accordingly. Cotton was picked from the entire
length of the middle two rows of each plot using a two-row
picker equipped with a self-weighing basket. Lint yield was
calculated from the harvested plot seed cotton yield and lint
turnout. Seeds were separated from lint by ginning approx-
imately 0.5-1bs subsamples on a 10-saw bench-top gin. Lint
turnout was calculated as follows:

weight of lint

100 x
weight of lint + seed + trash

After ginning, samples of cotton fiber were sent to the
USDA Memphis, TN classing office for determination of
quality parameters including fiber length, strength, micron-
aire, length uniformity, degree of reflectance, and yellowness.

Dried plant samples were shipped to Waters Agricultural
Laboratories (Camilla, GA) for analysis. Plant tissue total N
concentration was determined by an automated dry combus-
tion method. Concentrations of P, K, Ca, and Mg in grounded
plant samples were determined by digesting sample in a
digestion block with concentrated nitric acid at 203°F for 90
minutes (Isaac & Johnson, 1985). The resulting digested solu-
tions were then filtered and analyzed by inductively coupled
plasma optical emission spectrometer (ICP—OES).

2.6 | Statistical analysis

The data collected for each site-year were analyzed inde-
pendently using the GLIMMIX procedure of SAS 9.4 (SAS
Institute, Cary, NC) because of residual effect of repeated BL
application and significant supplemental N rate X site-year
interactions for yield (p = 0.0409) and biomass (p = 0.0002).
The supplemental N rate was considered as a fixed effect

and replication as random effect. Significant differences
between two treatment means were determined using the
adjust = Tukey option in LSMEANS at p < 0.05.

3 | RESULTS AND DISCUSSION

3.1 | Weather summary

Weather conditions, particularly precipitation, differed con-
siderably over the years at both locations (Table 2). The 2021
growing season was relatively wetter than the 2022 and 2023
growing seasons. All growing seasons except WREC 2021
received less rainfall than the typical total water requirement
of 17.7 in for cotton in the southeastern USA (Bednarz et al.,
2002). Due to drought, the WREC plots received 6.9- and 7.2-
in supplemental irrigation in 2022 and 2023, respectively. The
drought rescue irrigation was applied solely to prevent crop
failure rather than influence nutrient response. However, no
supplemental irrigation was provided at TVREC due to inop-
erable center-pivot irrigation system. The most critical cotton
growth period of June, July, and August received a cumula-
tive rainfall of 18.7,9.4,7.6,6.7, and 11.9 in, equivalent to 67,
59, 58, 41, and 78% of total growing season rainfall at WREC
2021, WREC 2022, WREC 2023, TVREC 2022, and TVREC
2023, respectively. Mean growing season air temperatures
were within 1°F across all site-years.

3.2 | Lintyield

The substantial differences in precipitation amount and pat-
tern for the growing seasons greatly impacted the lint yield
(Figure 1).
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TABLE 3 Nutrient analysis of broiler litter applied to cotton at Wiregrass Research & Extension Center (WREC) in years 2021-2023 and Tennessee Valley Research & Extension Center

(TVREC) in 2022-2023.

Cu Fe Mn Zn
mg kg~

Mg

Ca

Year Moisture

Location

400
225
264
296
92

382
277

3094
2069
1560
2241
781
773
568
671

595
271
331

0.87
0.51
0.55
0.64
0.20
0.54
0.95
0.75
0.29

1.79
1.15
1.49
1.48
0.32
1.54
3.71
2.63
1.53

2.97
1.92
2.11
2.33
0.56
2.51
4.65
3.58
1.51

1.23
0.79
0.95
0.99
0.22
0.91
1.87
1.39
0.68

2.71
2.10
2.77
2.53
0.37
2.98

33.1 322

2021

WREC

26.1

31.6

2022

290

36.2

16.3

2023

316

399

31.5
5.1

27.0
9.3

Average
SD*

57

172
283

234
528
381
208

417

32.3 30.6

2022

TVREC

832
625
293

398
341
81

3.24
3.11
0.18

26.6

2023

30.6

29.5
4.0

Average

SD

145

4Standard deviation.
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WREC 2021: Y = 1537 + 10.20x - 0.080x2 (+*=0.58; p=0.0026)
TVREC 2023: Y = 1991 + 8.31x - 0.037x2 (’=0.61; p=0.0025)
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FIGURE 1 Cotton lint yield as affected by supplemental N

application rate with 2 tons acre™! broiler litter as starter fertilizer at
Wiregrass Research & Extension Center (WREC) in 2021-2023 and
Tennessee Valley Research & Extension Center (TVREC) in
2022-2023. The solid black line represents the quadratic relationship
between lint yield and supplemental N application rate. Different letters
within a site-year signify statistical differences at p < 0.05. Error bars
denote standard deviation of the means.

The mean lint yield ranged from 864 to 1775 lbs acre™!
at WREC and 1231 to 2270 Ibs acre™! at TVREC. The low-
est lint yield at WREC occurred in 2023 largely because the
growing season was the driest across years. At TVREC, the
crop suffered drought stress in 2022 due to low June rainfall
received, causing a 46% reduction in lint yield compared to
2023 (Table 2). Previous studies have reported yield reduc-
tion in the range of 7% to 49% for water-stressed cotton
(Hu et al., 2018; Karademir et al., 2011). Drought results in
reduced turgor pressure, inhibiting cell elongation and over-
all plant growth (Gao et al., 2020). Shorter cotton plants with
decreased total mainstem nodes and node of the uppermost
harvestable boll, early maturity, and fewer fruiting sites have
been observed under low soil moisture availability (Hearn,
1980; Meeks et al., 2017; Pace et al., 1999; Prasad et al.,
2022).

Significant lint yield response to supplemental N was only
observed in 2 of the 5 site-years i.e., WREC 2021 and TVREC
2023 (Table 5). At WREC 2021, maximum lint yield of 1904
Ibs acre™! for the 55 lbs N acre™! treatment was signifi-
cantly higher than 1526 lbs acre™! observed for the 0 Ibs N
acre™! treatment but statistically equivalent for the other four
supplemental N treatments. At TVREC 2023, 70 Ibs acre™!
supplemental N produced the highest lint yield (2427 Ibs
acre™!), significantly higher than 0 kg N ha™! treatment (1997



SINGH AND PRASAD

60f13 Crop, Forage & Turfgrass Management

TABLE 4
Tennessee Valley Research & Extension Center (TVREC) in 2022-2023.

Broiler litter
Location Year application Planting
WREC 2021 May 14 May 20
2022 May 18 May 31
2023 May 3 May 16
TVREC 2022 May 13 May 20
2023 April 24 May 10

Ibs acre™!) but similar when compared to the 25, 45, 55, and
85 Ibs N acre™! treatments. The response or no-response of
lint yield to supplemental N may be explained by lint yield
levels of the site years. When the supplemental N had no
impact on lint yield, mean lint yields were relatively lower
(mainly due to reduced soil water supply). Thus, where the
yield expectations are low due to limited soil water availability
or other factors, BL at 2 tons acre™! yr~! without supplemen-
tal N may be adequate for typical cotton production. However,
WREC 2021 and TVREC 2023 results indicated that sup-
plemental N up to 55 Ibs acre™! may be needed to support
lint yields in a high production environment. Nitrogen is a
key component of plant proteins, enzymes, and chlorophyll
molecules and thus influences cotton vegetative and repro-
ductive growth (Snider et al., 2021; Zhang et al., 2012). At
high yield levels, cotton plants have increased fruiting branch
development, fruiting sites, number of bolls, and leaf area
expansion, which acts as a major sink for N, increasing yield
response to N depending on the initial soil N levels (Read
et al., 2006). Yield potential is increasing over time as crop
genetics and management improve, but is strongly influenced
by local conditions such as rainfall, soil water storage, nutri-
tion, weeds, diseases, and pests (Constable & Bange, 2015).
Furthermore, there were high variations in the nutrient con-
centrations among BLs used for this study. For example, N
concentrations ranged from 2.10-3.24% N on an as-sampled
wet basis. This variability, heavily influenced by manage-
ment practices in broiler houses, could potentially influence
cotton response to supplemental N if the BL is applied at
greater rates. Most farmers do not apply more than 2 tons
acre™! due to cost-effectiveness, owing to the bulky nature of
BL. However, if the BL has higher N content, producers will
need to apply less supplemental N to meet cotton N require-
ments. Consequently, broiler-litter—fertilized cotton response
to supplemental N can vary between application rates and
production environments. Sistani et al. (2004) found no dif-
ferences in cotton lint yield among supplemental N rates (up
to 90 lbs N acre™!) in addition to 1 tons acre™! yr~! BL
application, whereas Tewolde et al. (2007) recommended sup-
plementing 2 tons acre™! BL with 60 Ibs acre™! fertilizer N to
produce the highest cotton lint yield.

Cotton hybrid and selected crop management dates at Wiregrass Research & Extension Center (WREC) in 2021-2023 and

Side-dress N and K

Cultivar application Harvest
DP 2038 June 30 October 29
DP 2038 July 6 October 25
DP 2020 B3XF June 29 October 26
DP 2012 B3XF July 7 October 14
DP 2012 B3XF June 27 October 3
3.3 | Biomass yield and nutrient uptake

Many studies have reported positive association between sea-
sonal biomass accumulation and N application rate (Boquet
& Breitenbeck, 2000; Chen et al., 2018; Reddy et al., 2004).
Interestingly, the supplemental N application did not affect
total aboveground plant biomass at WREC (Table 5), which
suggests that 2 tons acre~! BL application before planting
provided adequate N for cotton.

This could be related to efficient mineralization of BL N
and/or repeated application of litter to the same site over
3 years. In contrast, Pokhrel et al. (2023) reported a positive
biomass yield response to N application rate up to 160 lbs
acre™! (without BL application) on a similar soil type (i.e.,
Tifton loamy sand in South Georgia). The growing conditions
seemed more favorable for cotton in their study as greater
biomass production (9603 to 17166 Ibs dry matter acre™!) was
reported. By comparison, biomass yield at WREC averaged
across all treatments ranged from 6836 lbs acre™! in 2021
to 8977 Ibs acre™! in 2023. At TVREC, plant biomass was
significantly affected by supplemental N application only in
2023. Unlike lint yield, fertilizing cotton with 70 and 85 lbs
acre”! supplemental N greatly increased biomass yield over
the lower N rates, whereas biomass yield for 0, 25, 45, and 55
Ibs supplemental N acre™! was statistically equivalent. Tissue
N concentrations also did not respond to increasing rates of
supplemental N fertilization across all site-years (Table 5).

Similar results were observed in seed and total plant
nutrient uptake at maturity (Table 6).

Application of 70 or 85 Ibs N acre™! did not significantly
influence the seed and total plant nutrient uptake compared
to 0 Ibs N acre™! at WREC 2022, WREC 2023, and TVREC
2022. The WREC showed lower seed and total plant nutrient
uptake values in 2023 than in 2022 due to reduced biomass
yield. Of the total plant nutrient uptake across site-years and
treatments (excluding WREC 2021 and TVREC 2022 due to
missing data), N, P, K, Mg, and Ca uptake in cotton seed
ranged from 16 to 51, 17 to 50, 9 to 18, 11 to 46, and 2 to 5%,
respectively. These values were like those reported in previous
studies except for WREC 2023 (Boquet & Breitenbeck, 2000;
Mullins & Burmester, 1990; Singh et al., 2024). Lower assim-
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(Continued)

TABLE 5

N concentration

Leaf

Seed

Stem

Turnout

Lint yield Biomass yield

Supplemental N

Year

Location

Ibs acre™!
1997b

2.05
2.44
1.97
2.18
2.4

2.17

0.68
0.68
0.62
0.74
0.66
0.76

2.15
1.97
2.01
2.08
2.08
2.13

48.4

7955¢

2023

47.8

8804c
8695¢

2172ab
2260ab
2351a
2427a
2410a

25

47.5

45

47.6

9603bc

55

48.2

11613ab
12699a
<0.0001

70
85

48.2

0.2179

0.0940

0.0964

0.4225

0.0025

p>F

Note: Means with a letter in common within each column and location year are not significantly different at the 5% level (p < 0.05) according to Tukey’s HSD test.

2Excluding weight of leaves.

SINGH AND PRASAD

FIGURE 2 Relative cotton maturity at Wiregrass Research &
Extension Center (WREC) and Tennessee Valley Research & Extension
Center (TVREC) in 2022-2023.

ilation rates in cotton seed at WREC 2023 could be related to
hybrid remobilization characteristics and sampling time rela-
tive to crop maturity. At WREC 2023, the cotton bolls were
relatively premature during plant sampling (Figure 2).

3.4 | Lint turnout and fiber quality

There was no significant effect of supplemental N applica-
tion rate on lint turnout regardless of site-year (Table 5).
Treatments that received BL with supplemental urea-N had
statistically the same lint turnout as the BL alone treatment.
Nitrogen fertilization has been shown to affect lint turnout
in previous studies (Tewolde et al., 2008, 2009b, 2010). For
instance, on a Loring silt loam soil in northern Mississippi,
Tewolde et al. (2010) observed decreasing cotton lint turnout
with increasing rates of applied N. In another soil type of Mis-
sissippi i.e., Marietta fine sandy loam, fertilizing cotton with
90 or 105 Ibs N acre™! significantly decreased lint turnout
compared to unfertilized control (Tewolde et al., 2009b).
Under-fertilized cotton usually has higher lint turnout due
to reduced seed growth (Boman et al., 1997; Fritschi et al.,
2003; Tewolde et al., 2007). Lint turnout results from this
study suggest that N nutrition was similar among the treat-
ments. Reflecting differences in growing conditions, mean
lint turnout was 49.9, 46.6, 41.8, 44.6, and 47.9% for WREC
2021, WREC 2022, WREC 2023, TVREC 2022, and TVREC
2023, respectively, which is consistent with research findings
of Tewolde et al. (2007) and Watts & Way (2023).
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Cotton fiber quality as affected by supplemental N application rate (0 to 85 lbs acre™!) with 2 tons acre™! broiler litter as starter

fertilizer at Wiregrass Research & Extension Center (WREC) in 2021-2023 and Tennessee Valley Research & Extension Center (TVREC) in

TABLE 7
2022-2023.
Location Year Supplemental N Length Strength
Ibs acre™! inches g tex!
WREC 2021 0 1.11 30.0
25 1.11 30.3
45 1.11 30.7
55 1.12 29.9
70 1.13 29.9
85 1.11 29.0
p>F 0.5051 0.8465
2022 0 1.09 30.3
25 1.08 30.4
45 1.10 30.6
55 1.09 30.6
70 1.12 30.5
85 1.08 30.1
p>F 0.2664 0.9700
2023 0 1.15 31.5
25 1.12 30.1
45 1.15 31.3
55 1.11 314
70 1.10 29.0
85 1.16 31.2
p>F 0.2523 0.1123
TVREC 2022 0 1.16 31.3
25 1.15 31.1
45 1.18 314
55 1.18 31.2
70 1.16 31.0
85 1.17 31.1
p>F 0.7310 0.9466
2023 0 1.12 28.5
25 1.12 30.0
45 1.15 29.9
55 1.15 29.6
70 1.14 29.4
85 1.13 29.9
p>F 0.2302 0.5107

Micronaire Uniformity Reflectance Yellowness
%

4.6 82.8 72.0 6.8

4.8 82.6 70.6 6.8

4.6 82.7 71.2 6.6

4.7 83.2 71.0 6.7

4.7 83.3 71.0 6.7

4.7 82.3 70.9 6.8

0.8791 0.5629 0.4417 0.9107

4.9 83.8 77.5 8.6

4.9 83.7 71.5 8.5

4.7 83.6 77.6 8.6

4.9 83.9 772 8.5

4.7 84.6 78.5 8.7

4.7 83.7 77.8 8.5

0.6985 0.2285 0.3330 0.8582

3.9 80.9 77.4 10.6

4.0 81.9 76.6 10.8

4.0 80.9 75.1 11.9

3.7 81.6 74.8 10.9

4.0 79.0 76.3 10.7

4.1 81.0 77.4 10.3

0.2846 0.1763 0.0877 0.2502

4.6 84.9 78.0 8.7

4.9 85.2 79.4 8.6

4.6 84.6 77.9 8.5

4.8 85.2 79.5 8.7

4.8 84.5 78.9 8.8

4.7 84.7 77.7 8.8

0.5273 0.6610 0.5761 0.8487

4.6 83.1 78.1 124

4.4 82.6 71.5 132

4.4 83.1 77.3 13.6

4.6 83.3 78.0 12.9

4.7 82.0 76.7 13.8

4.7 82.2 77.1 13.6

0.6289 0.4963 0.8130 0.3932

Note: Means with a letter in common within each column and location year are not significantly different at the 5% level (p < 0.05) according to Tukey’s HSD test.

Like lint turnout, supplemental N had no significant effect
on fiber quality measurements in any site-year (Table 7).

Previous studies have reported varied response of fiber
quality parameters to N application across years or locations
(Bauer et al., 1993; Fritschi et al., 2003; Snider et al., 2021,
Sui et al., 2017; Tewolde et al., 2007). For instance, Pokhrel
et al. (2023) reported that N application affected fiber micron-

aire for field-grown cotton in Tifton, Georgia. In another field
experiment in Tifton, Georgia, fiber micronaire was affected
by N rate only in one of the two years (Snider et al., 2021).
Fiber uniformity and strength were unaffected by N rate in
either study, in line with our data. Watts & Way (2023)
reported no effect of N fertilization on cotton fiber proper-
ties at the outdoor soil bins experiment conducted in Auburn,
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Alabama. For all treatments and site-years averaged, fiber
length was 1.13 in, strength was 30.4 g tex™!, micronaire
was 4.5, uniformity was 83.0%, reflectance degree was 76.2,
and yellowness index was 9.6. For comparison, the upland
base quality for cotton is fiber length 1.05 to 1.07 in, strength
270t0289 g tex™!, micronaire 3.5, 3.6 and 4.3 to 4.9, and
uniformity ratio 81.0 to 81.9% (USDA-AMS, 2023).

4 | CONCLUSION

Broiler litter is a well-known soil amendment and valuable
source of plant nutrients; however, cotton growers are unsure
whether supplemental N would be needed when using BL
to achieve the full lint yield potential. The objective of our
study was to assess the effects of supplemental N applica-
tion on broiler-litter—fertilized cotton lint yield, above-ground
biomass, nutrient uptake, lint turnout, and fiber quality. Cot-
ton receiving only broiler litter at a conservative rate of 2
tons acre”! did not exhibit lint yield declines relative to
the combination of BL and supplemental fertilizer N at low
levels of lint yield (864 to 1313 lbs acre™!). However, posi-
tive crop response to supplemental N fertilizer (up to 55 lbs
acre™!) was observed with high mean lint yield levels (1775
to 2270 Ibs acre™!). Across all site-years, supplemental N had
no significant effect on above-ground biomass, lint turnout,
and fiber quality measurements. This study demonstrates that
broiler litter can adequately supply N for cotton in low-yield
years, and supplemental N offered no yield or fiber quality
advantages.
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