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LONG-TERM IRRIGATION METHODS AND NITROGEN
FERTILIZATION RATES IN COTTON PRODUCTION:

THE LAST FIVE YEARS1

J. Scott McConnell, William H. Baker, and Robert C. Kirst, Jr.2

RESEARCH PROBLEM

Management of nitrogen (N) and irrigation are two very important aspects of
successful cotton (Gossypium hirsutum L.) production. The interactions of N fertilizer
and irrigation are not well documented under the humid production conditions of South-
east Arkansas (McConnell et al., 1988). The objective of these studies was to evaluate
the development and yield of intensively managed cotton soil treated with soil-applied
N fertilizer under several irrigation methods.

BACKGROUND INFORMATION

Over- and under-fertilization may result in delayed maturity and reduced yield,
respectively (Maples and Keogh, 1971). Adequate soil moisture is also necessary for
cotton to achieve optimum yields. If the soil becomes either too wet or too dry, cotton
plants will undergo stress and begin to shed fruit (Guinn et al., 1981).

RESEARCH DESCRIPTION

This study was conducted at the Southeast Branch Experiment Station on an
Hebert silt loam soil. The experimental design was a split block with irrigation meth-
ods as the main blocks. Nitrogen rates were tested within each irrigation method. Five
irrigation methods were used from 1988 to 1993 (Table 1), but only three since. Six N
rates (0, 30, 60, 90, 120, and 150 lb urea-N/acre) were tested with different application
timings used for the higher (90 to 150 lb N/acre) N rates.

RESULTS

During the last 5 years, irrigation generally increased cotton yields except during
a season when early-season rainfall resulted in standing water that delayed the irrigated
plants or when verticillium wilt was prevalent (Table 2). The method of irrigation to

1 This manuscript was reprinted from: W.E. Sabbe (ed.) Arkansas Soil Fertility Studies 1999. University
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maximize lint yield varied year to year and, therefore, appeared to be less important
than irrigation usage. Generally, lint yield was found to increase with increasing N
fertilization (Table 3). The N treatments that usually resulted in the greatest lint yields
were applications of 60 to 150 lb N/acre, depending upon the irrigation treatment and
year. Exceptions were found for the 150 lb N/acre treatment (75 lb N/acre PP and 75 lb
N/acre FS), which was found to decrease lint yield in some irrigation blocks. The yields
of the high-frequency irrigation block during some years were significantly influenced
by verticillium wilt. The disease was more virulent in the plots receiving higher N
rates, thereby reducing yields with increasing N.

PRACTICAL APPLICATIONS

Irrigated cotton was generally found to be higher yielding than cotton grown
under dryland conditions unless verticillium wilt affected the crop. Fertilizer N re-
quirements of cotton for maximum yield tended to be greater under irrigated produc-
tion conditions than under dryland production conditions. Fertilizer N requirements of
cotton for maximum yield tended to be greater for furrow irrigated cotton than for
center pivot irrigated cotton.
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