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The Effects of Foliar Applied Potassium Thiosulfate
on Upland Cotton Lint Yield and Fiber Quality

Stephen H. Husman, Extension Agent
Thomas Doerge, Extension Soils Specialist

ABSTRACT

A replicated field study was conducted at the Maricopa Agricultural Center in 1992
investigating Upland cotton lint yield and fiber quality response to foliar applied
potassium thiosulfate. Applications were applied at early, peak, and late bloom. There
were no significant yield or lint quality response by treatment.

Introduction

Cotton production costs have been increasing steadily while returns have remained constant over the
past several years. Cotton producers are constantly seeking cost effective production inputs that
effectively increase profit potential.

As of 1991, all cotton produced under the government loan support program is classed by the High
Volume Instrument (HVI) classing system in contrast to the traditional hand classing system. Price
premiums and discounts are rewarded based on industry standards of lint quality including length,
strength, length uniformity, and micronaire. Arizona has traditionally enjoyed the reputation for high
yields and high quality lint.

Potassium has long been identified as a nutrient which plays a vital role in fiber elongation and
thickening. Recent research activities across the cotton belt have identified positive relationships
between foliar applied potassium and fiber quality improvements even under conditions where soil
potassium levels are not limiting as is the case in most Arizona soils. Therefore, it is necessary to
conduct applied field studies to determine the effects of foliar applied potassium on lint yield and
quality.

Materials and Methods

A field study was conducted in 1992 at the Maricopa Agricultural Center, Maricopa Arizona. The
objective was to determine Upland cotton lint yield and fiber quality response to multiple applications
of foliar applied potassium thiosulfate. The study consisted of four treatments with four replicates
arranged to result in a randomized complete block design. The plots were twelve rows each running
the entire field length (600 ft.)

Prior to field selection, four of the lighter textured fields following alfalfa were sampled to a depth of
three feet by one foot increments. The purpose was to locate a field where potassium levels were low
and would potentially represent conditions where potassium application responses may be prudent. In
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addition, to analysis for potassium, a routine analysis was conducted to identify any conditions which
should be corrected or considered in the site selection process. Generally, pre -plant potassium levels
from 100 to 150 ppm is considered to be in the adequate to deficient range. Pre -plant potassium levels
were 205, 150, and 133 ppm for the first, second, and third foot respectively (table 3).
The foliar potassium was applied at early bloom, peak bloom, and late bloom at a 5 lb /acre K2O rate
with a 26.7 gpa carrier. The treatments consisted of an untreated check, 5 lb. K2O /acre, 5 lb. K2O
and 1.5 lb. N /acre (Trisert), and 51b. K20 and 1.5 lb N /acre (Urea). Treatment dates were June 22, July
15, and August 3 (table 2). In addition, in season leaf blade samples were taken and analyzed for
potassium (table 4).

The four center rows of each twelve row plot was harvested with a standard spindle picker on October
9, 1992. Seed cotton weight were measured with portable electronic field scales. Each treatment was
ginned separately and individual turnouts were used to calculate final lint yields. Subsamples were
taken from each plot and analyzed for fiber quality properties including micronaire, strength, length,
and length uniformity.

Results and Discussion

Lint yields were 1184, 1 126, 1101, and 1 174 lbs. /acre for treatments 1 -4 respectively. There were
no significant lint yield or quality differences due to treatment effects in this study( table 5). Analyses
of K concentrations in leaf blades also revealed no response due to treatment effect (table 4).

As indicated earlier, this field study was conducted under conditions where a response to K
applications may be anticipated. Those conditions include soil K levels of <150 ppm, light soil texture,
and following alfalfa where high levels of K are extracted. In addition, K fertilization may be warranted
under conditions of heavy boll load where the boll is the terminal nutrient sink.

The primary nutrient sink in a cotton plant is the boll. A strong boll load and retention will result in
maximum nutrient utilization including K. Mid to late season fruiting and boll load maintenance was
significantly compromised in 1992 by extremely heavy whitefly pressures. These pressures did result
in square and young boll abortion whereby demand for nutrients including K may have been diminished
and treatment effects masked. However, the primary potasssium response may be expected to be in
fiber quality improvement. The above mentioned whitefly pressures had no effect on fiber quality.

Conclusions

Recommendations and guidelines for K fertilization under low desert conditions in Arizona have not
been fully developed. Several field studies investigating yield and fiber quality response to both soil and
foliar applied potassium have been conducted in Arizona in the last two years. To date, there have
been no measurable positive yield or fiber quality responses to potassium applications. The results of
this study serve to support previous study results and will be used for contribution to database
development for recommendations and guidelines for potassium usage in Arizona.
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Table 1. 1992 Foliar Applied Potassium Thiosulfate Field Study
MARICOPA AGRICULTURAL CENTER, MARICOPA, ARIZONA

Planting Date

Variety

Foliar Application 1

Application 2

Application 3

Irrigation Termination

Harvest

April 8, 1992

D + PL 5415

June 22, 1992 (Early Bloom)

July 15, 1992 (Peak Bloom)

August 3, 1992 (Late Bloom)

August 27, 1992

October 9, 1992

Table 2. Treatment and Application Timing of Foliar Potassium Thiosulfate

Treatment Early Bloom Peak Bloom Late Bloom

2 51bK20 51bK20 5IbK20

3 51bK20
1.5lbN /A
(Trisert)

51bK20
1.5IbN /A
(Trisert)

5IbK20
1.5IbN /A
( Trisert)

4 51bK20
1 .5lbN /A

(Urea)

51bK20
1 .5lbN /A

(Urea)

51bK20
1.5IbN /A

(Urea)

Treatment Application Dates

Table 3. Pre -Plant Soil Analysis (April 2, 1992)

June 22, 1992 (Early Bloom)
July 15, 1992 (Peak Bloom)

August 3, 1992 (Late Bloom)

Depth
Potash
K (PPM)

Calcium
(PPM)

Magnesium
(PPM)

Sodium
(PPM)

Salinity
(MMHOS /CM)

Nitrate
Nitrogen

(PPM)

Phosphor -
ous(PPM)

1' 205 (H) 6000VH* 305 VH* 190 M* 1.8 L* 20 M* 4 VL*

2' 150 (M)

3' 133 (M)

L = Low M = Medium
H = High VH = Very High VL = Very Low
* Composite Analysis of 1, 2, 3 foot samples
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Table 4. In Season K + Leaf Blade Sample Analysis

Date Treatment Potash K%

7 -9 1 1.26
2 1.26
3 1.26
4 1.26

7 -20 1 1.20
2 1.26
3 1.32
4 1.15

9 -12 1 1.22
2 1.27
3 1.17
4 1.37

Table 5. Yield and Lint Quality Foliar Potassium Thiosulf ate Treatment

Treatment Lint Yield
(Ib /a)

Micronaire Strength
gm/TX

Length
(1 /100ths)

Length
Uniformity

1 1184ns 51 ns 27ns 109ns 82ns

2 1126ns 51 ns 28ns 110ns 82ns

3 1 101 ns 51 ns 27 ns 110 ns 82 ns

4 1 174 ns 51 ns 27 ns 109 ns 82 ns

* ns = Not Statistically Significant at the 0.05 Level
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