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aquatic systems.

Land use analysis showed a majority of fields surrounding lakes were
planted with cotton and rice, for which fertilizer is applied between May
and August. In contrast, water column dissolved inorganic nitrogen
were highest in all lakes during winter months and peaked in March.
Ammonium was the most abundant constituent of nitrogen in all lakes,
with concentrations up to 3.0 mgN/L. We hypothesize that although
fertilizer is applied to surrounding fields during the summer growing
season, excess agricultural nitrogen does not have a noticeable
impact on lake water quality until the following spring (March), when

Methods:
Water quality and stable isotope data were collected in A) Eshan Rabat,
B) Khodjababa, C) Shur, and D) Tuyrek lakes in 2006-2008 (Figure 1).
In 2006-2007, data was also collected for E) Koshkopir Lake and the Amu
Darya River. The five lakes represent a range of land use (Figure 2).
Nutrient grab samples for nutrients were collected at a depth of 0.3 m from

each lake on a monthly basis and analyzed for nitrate, nitrite, and ammonium.

Zooplankton were sampled from the water column in a Wisconsin plankton
net (153 m), dried 24 hours at 106°C, and analyzed for 15N.
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Figure 2. Percentage of land
under agricultural use within 500 m

between the lakes are very similar. Contrary to the pattern of nitrogen
fertilizer application, lake water column nitrogen is generally lowest in the
summer and spikes during the cold winter months. Ammonium in the

Amu River shows a pattern similar to that seen in the lakes.

«Fertilizer application varies by crop. Lake water nitrogen is much lower

compared to the amount applied to fields nearby the lakes (Figure 4).

*Physical water quality measurements generally show well-mixed
conditions throughout the water column (maximum depth in these lakes
is approximately 1-3 m and varies seasonally). During most months,
dissolved oxygen shows oxygenated waters throughout the water
column and anoxic sediments below. Average dissolved oxygen is
lowest during the hot summer months (Figure 5).

«Ammonium in inflow water to Eshan Rabat Lake is slightly higher than
lake water (Figure 6). This inflow canal is one of the largest drainage

canals in the Khorezm province. Most lakes receive inflows from

fields are flooded with water to leach high 53"150"59""3“‘3"5 from the A YSI sampler was used to collect physical water quality parameters of each lake.
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Figure 3. Ammonium concentrations in the Amu River
(red) and in five lakes (gray).

z
<

Owater 2006 ~ EWater 2007  HFields

1.

Sept

9000
6000

3000 J
ol =l __m _—
May Jun  Jul  Aug

Mar  Apr

Figure 4. Total nitrogen loads measured in the water column
estimated fertilizer nitrogen applied during the growing

and

season in Khodjababa Lake.
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Figure 5. Average, minimum, and maximum dissolved

oxygen jons measured over the five study lakes.
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outside source of nitrogen.

Despite prevailing agricultural land use in the study region, lake water nitrogen does
not appear to immediately reflect localized patterns of nitrogen use.

Lake water column nitrogen loads are very low when compared to growing season
nitrogen fertilizer loads in the agricultural areas immediately surrounding the lakes.

15N levels in zooplankton samples support the hypothesis that summer application of
synthetic nitrogen fertilizer applied to the fields directly surrounding the study lakes is
not responsible for the observed ammonium levels in the lake water.

Water samples collected from the Amu River, which supplies the greatest portion of
water used for agricultural activity in the region, show similar levels to those observed
in the lake. Therefore, the high spring ammonium levels in the lakes may result from
sudden input of Amu River water as agricultural activity begins in the spring.

Alternatively, lake ammonium may be due to agricultural nitrogen from the previous
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