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Abstract

A field study was conducted in 1997 to investigate the
interaction of N rates (0, 40, 80, 120, 160, and 200 kg/ha)
and number of postplanting irrigations. The irrigation
treatments were two, three and four postplanting irrigations.
In all cases the first two postplanting irrigations were
applied at 60 and 80 days after planting (dap). The third
irrigation was applied at 100 dap and, the fourth one was
applied at 120 dap, for the three and four irrigations
treatments, respectively. At any water regime there was lint
cotton yield response to N rate. Lint yields were similar for
the three and four postplanting irrigation treatments and,
they outyielded the two postplanting irrigation treatment by
58 %.  

Introduction

Most cotton varieties grown in Mexico have a late growth
cycle and high vegetative development, so they require high
investments to show their true yield potential. Due to a long
life cycle, and growth characteristics of these varieties they
use more water and N fertilizer, and require a high number
of insecticide applications to protect bolls against the pest
damage. All these factors increase the cotton production
costs and decrease the growers profits.
 
The low availability of water for agriculture at the Comarca
Lagunera, México make late cotton varieties not the most
suitable for this region. This type of varieties need four
postlanting irrigations. In order to increase water use
efficiency, one of the objectives of the INIFAP cotton
breeding program is to develop early varieties, with a
compact structure, and low vegetative development. As a
result of this program, an early cotton variety, "Laguna 89",
was released in 1990. Because of the earliness and plant
characteristics of this variety we assume that it will require
less water and less N to show its full yield potential.

Materials and Methods

The "Laguna 89" cotton (Gossypiun hirsutum L.) variety
was grown in 1997 at the Laguna Experimental Station of
Matamoros, Coah., Mexico. The planting date was the 23 of
April on 30-inch rows and thinned three weeks later, to a
final population density of six plants/m2. Six nitrogen rates
(0, 40, 80 120, 160 and 200 kg/ha) were imposed on the

three irrigation treatments. All plots received 40 kg/ha of
P2O5. The three irrigation treatments were two, three and
four postplanting irrigations. All irrigation treatments
received the first two irrigations on the same dates and, they
were applied at 60 (first flower stage) and 80 days after
planting (dap). The third irrigation was applied at 100 dap
and, the fourth one was applied at 120 dap, for the three and
four irrigation treatments, respectively. Plots were arranged
in a split-plot design with irrigation treatment being the
main plot and nitrogen fertilizer rate being the subplot.
Main plots were 18 rows wide with four buffer rows
between each main plot. Subplots consisted of six rows 10
m long. The main insect pest problem was the silverleaf
whitefly, Bemisia argentifolii (Bellows and Perring), which
was chemically controled using commonly applied
pesticides. Seedcotton yields were determined by hand
harvesting the center two rows of each subplot. The F-test
was considered significant at the a = 0.05 level, and means
were separated using Fisher´s Least Significant Difference
(LSD).

Results and Discussion

The analysis of variance showed significant differences for
lintcotton yields among irrigation treatments, but there were
no yield differences among nitrogen fertilizer rates, and
there was no irrigation number x nitrogen rates interaction.
Lintcotton yields were similar for the three and four
posplanting irrigation treatments and, they outyielded the
two postplanting irrigation treatment by 58 %, Table 1. At
any water regime there was seddcotton yield response to the
nitrogen rate applied. Results of this study do not agree with
those found by Crowther (1934), Scarsbrook et al. (1959),
Hearn (1975), and Radin et al (1985), who found an
interaction of N and water on water use efficiency. Radin
et al. (1985) results showed that full irrigation increased
yields only on high N; on low N, full irrigation did not
affect yield but greatly decreased water use efficiency.

The absence of yield response to N fertili zation suggested
us that residual soil nitrate nitrogen content was high. The
nitrogen fertilizer recommendation for cotton at the
Comarca Lagunera region is 120 kg/ha but, recent research
studies show that new earlier varieties show the highest
yields at 80 kg of N/ha (Palomo et al., 1997). Abumain
(1969), Maples and Frizzell (1985), and Gordon et al.
(1986) found that a rate of 60 to 100 kg of N/ha is enough
to obtain high lint cotton yields. Buscha et al. (1992) found
that residual nitrogen in the soil dictated the amount of
fertilizer needed. For soils with high residuals, a range
between 55 to 100 kg per hectare was found to be
satisfactory. Results from these investigators agree, in some
extent, with our results, and this is very important because
they show us that early cotton genotypes could improve
water use-efficiency at a lower N rate than late varieties.

Reprinted from the Proceedings of the Beltwide Cotton Conference
Volume 1:670-671 (1998)

National Cotton Council, Memphis TN



671

References

Amer, F. and H. Abumain. 1969. Evaluation of cotton
response to rates, sources, and timing of nitrogen
application by petiole analysis. Agro. J. 61:635-637.

Buscha, T.E., J.C. Henggeler, and R.E. Childers. 1992.
Yields fromsubsurface trickle irrigated cotton under
variable nitrogen and waterlevels. Proc. Beltwide Cotton
Conf. Vol. 3. pp. 1113-1116.

Crowther, F. 1934. Studies in growth analysis of the cotton
plant under irrigation in the Sudan. I. The effects of
different combinations of nitrogen and water supply. Ann.
Bot. 48:877-913.

Gordon, W.B., D.H. Rickerl, and J.T. Touchton. 1986.
Nitrogen fertilizer and Pix interactions with continuous
cotton and cotton rotated with soybean. Proc. Beltwide
Cotton Prod. Conf. p. 399-400.

Hearn, A.B. 1975. Response of cotton to water and nitrogen
in a tropical environment. II. Date of last watering and rate
of application of nitrogen fertilizer. J. Agric. Sci. 84:419-
430.

Maples, R. and M. Frizzell. 1985. Effects of varying rates
of nitrogen on three cotton cultivars. Arkansas Agric. Exp.
Stn. Bull. 882.

Palomo, G.A., J.F. Chavez, and S. Godoy. 1997. Respuesta
de la variedad de algodón "Laguna 89" a la fertilización
nitrogenada. Rev. Fitotecnia Mexicana. In press.

Radin, J.W. 1985, J.R. Mauney, and G. Guinn. 1985.
Effects of N fertility on plant water relations and stomatal
responses to water stress in irrigated cotton. Crop Sci. Vol.
25: 110-115.

Scarsbrook, C.E., O.L. Bennett, and R.W. Pearson. 1959.
The interaction of nitrogen and moisture on cotton yields
and other characteristics. Agron. J. 51:718-721.

Table 1. Effect of  postplanting  irrigation  number and applied nitrogen on
lint cotton  yield

N Number of irrigation
kg/ha 2 3 4 Mean

0 1131 2052 1815 1666
40 1070 1928 1973 1657
80 1215 2045 2085 1782
120 1200 1829 1905 1645
160 1082 2130 2015 1742
200 1026 1869 1926 1607

Mean       1121b 1975a 1953a 1683
Means followed by the same letter are not significantly different, LSD
(P>0.05)


