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UNDER COTTON CULTIVATION IN CLAY SOIL OF NORTH
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ABSTRACT
A field experiment was conducted to study the effect of applied

fertilizer forms from nitrogen on Nand K+ leaching through a clay
soil into subsurface drains under cotton cultivation in north Delta
(Egypt). The N-fertilizers forms (ammonium nitrate; ammonium
sulphate and urea) were added to the soil with and without potassium
sulphate fertilizer in recommended doses (70 and 48 unit/fed for N
and K20, respectively) in two equal doses after the first irrigation and
the second one, respectively.

Data showed that, total cumulative drain dIscharge throughout the
five irrigation cycles under cotton cultivation were nearly the same in
all treatments. The losses of NH+4-N in drainage water was less than
the NO"3-N. The total losses of NH+4-N were 28.19, 23.33, 23.12,
21.13, 17.82 and 27.63 g N/fed ,for N~N03+K2S04, Nf4N03,
(NH4)2S04+K2S04, ~)2S04, CO(NH2)2+K2S04 and CO(NH2)2,
respectively. Results indicated also that the losses amount ofN-Nitrate
in drainage water decreased by successive days of irrigation. Total
losses ofN03-N under NH4N03+K2S04 and (Nf4)2S04+K2S04 were
higher than Nf4N03 and CNH4)2S04 by 9.72 % and 6.47%,
respectively. While, total N03"·N loss under COO~H2h+K2S04 was
lower than CO(NH2h by 6.16%. The highest total losses of N03-N
were found under N1-I4N03+K2S04 and Nf4N03 comparing with the
other treatments. The results revealed that, by the end of season the
total nitrogen losses were 4.67, 4.25, 4.05, 3.80, 3.78 and 4.02 kg
N/fed for fertilizer treatments of ammonium nitrate +K-sulphate,

-. ammonium nitrate, ammonium sulphate + K-sulphate, ammonium
sulphate, urea + K-sulphate and urea, respectively. The total nitrogen
fertilizer losses were 14.15, 12.89, 15.27, 14.34, 8.14 and 8.64 kg
fertilizer Ifed for the corresponding treatments. These losses
represented 6.67,6.08,5.78,5.43,5.41 and 5.74% of the added N at
the corresponding treatments, respectively.

Total potassium losses were 1.15, 1.10, 1.18, 1.11,0.96 and 1.06
kg K20 Ifed for fertilizer treatments of ammonium nitrate + K-
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sulphate, anunonium nitrate, mnmonium ~ulphate t K-sulphate,
ammonium sulphate, urea + K-sulphate and urea, respectively
whereas, total fertilizer losses were 2.39, 2.29, 2.46, 2.32, 2.01 and
2.21 kg fertilizer Ifed for the corresponding treatments.

The obtained results indicated that combination of N and K
fertilizers added to the soil, except urea, slightly increased losses of N
in both NW4 and NO-3 fonns and K in the drainage water under cotton
cultivation. So, the irrigation after the addition of such fertilizes must
be controlled, to minimize nutrients losses into drainage water.
Keywords: NW4-N, N03"-N, KzO, losses, tile drainage, fertilizer
fOTIns, clay soil, cotton.

INTRODUCTION
Nitrate concentration of surface runoff and tile drainage water

from intensive agricultural production system has become a serious
environmental and economic concern. Nitrate transport, however,
occurs throughout the season, and the major mass losses occur when
the majority of the water flow occurs (Ibrahim et ai. 2003).
Contaminated waters contribute to eutrophication of lakes and
streams. In addition, since some municipalities use surface waters for
human consumption, the NO-3 concentration in these waters must be
<10mg NIL. Nitrate can be readily converted to NO-z in the human
body, and has been implicated in two major health problems: Blue
baby syndrome (methaemoglobinaemi) and stomach cancer (Drury et
aI.,1993).

The considerable variation in NO"3 concentration in drainage
water may be ascribed to several factors including soil properties,
amount of irrigation water, temperature of the air and evaporation
rates, drainage system and fonns of applied fertilizers, uptake by
growing cotton plants and adsorption and fixation ofNH\ on the 2: 1
type clay minerals (Nasseem, 1991 and Dinnes et aI., 2002). Several
researchers have monitored tile drainflows to study nutrients losses
from different agricultural management practices (Drury et aI., 1993
and 1996; Ramadan and EI-Leithi, 1999; Bakhsh et aI., 2002; Ibrahim
et al" 2003; Ramadan et aI., 2004 and Antar 2005 and 2007).

Nitrogen losses in drainage water are mainly in the form of
nitrate, but may also in the fonn of ammonium because although
ammonium readily adsorbed by the colloids it is rapidly oxidized into
nitrates. Duxbury and Peverly (1978); Ibrahim (1990) and Antar
(2005) reported that the concentration of NH+4-N in drainage water
was less than the NO'3-N. Bjorneberg et ai. (1998) and Bakhsh et ai.






























