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I INTRODUCTION l I RESULTS l

Table 1. Chemical characteristics (n = 4; mean * standard error) of the stream waters collected in spring 2019 for
the incubation study. Values In parentheses indicate percentage of total nitrogen (N) and carbon (C).

Low Impacted Stream |Medium Impacted Stream |High Impacted Stream

Dissolved Oxyagen (mg L1 14.3 + 0.09a 12.7 £ 0.07b 12.7 £ 0.04b

" Fertilizer nitrogen (N) and phosphorus (P) are added into agricultural fields to increase the yield, but are also
limiting In the agquatic ecosystems.

" Subsurface, or tile drainage Is used In over 40% of Midwest farm fields to improve crop yields; but tile drainage Parameters
systems can cause nutrient-laden water to bypass natural stream buffers and directly enter streams.

" This accelerated, excess N and P from fields can enter streams via tile drainage and trigger In-stream

L . . . Total C (mg L+ 85.6 + 0.64b 80.2 £ 0.57c 89.6 + 1.03a
eutrophication, causing algal blooms, and public health issues. m
| ' -1 + + +
" Nutrient management and conservation practices are key In reducing the quantity and improving the quality of tile Dissolved Organic € (mg L™) 6l.7+1.0a(r2.1) 8.8+ 1.6a(73.3) 05.6 £2.7a(73.2)
drainage water reaching streams. Dissolved P (mg L1 0.01 £ 0.001c 0.025 + 0.001a 0.015 + 0.001b
Total N (mg L1 1.83 £ 0.09c 5.69 + 0.19Db 10.8 £ 0.07a
KNOWLEDGE GAP, OBJECTIVE, AND HYPOTHESES | NO. =N (mg L 1.4 + 0.14c (76.2) 4.74 + 0.30b (83.0) 10.2 + 0.09a (94.4)
Total Organic N (mg L 0.43 £ 0.09b (23.8) 0.96 £ 0.17a (17.0) 0.60 = 0.11ab (5.51)
Knowledge Gap: Little is known about the direct impact of management practices on in-stream water Values followed by different letters within each row are significantly different at p < 0.05.

eutrophication, and if prior stream condition and mixing alter this relationship (Fig 1).

Table 2. Chemical characteristics (n = 4; mean % standard error) of the tile waters collected from in spring 2019

Objective: Our overall objective was to compare the impact of tile water under conservation practices versus for the incubation study. Values in parentheses indicate percentage of total nitrogen (N) and carbon (C).
business-as-usual management (corn-soybean rotation) on stream water eutrophication. No Cover Crop (NCC) Cover Crop (CC) Prairie (P)

HypotheseS' A) Conventional Practice B) Conservation Practice C) Impact of Tile Water on Stream Water Quality Total C (ma L1 654 + 10.1a 654 + 5.86a 76.5 + 11.4a
_j _j _j ;j«» i P Low Medium High _ . - _ =
1.Tile water under impacted  Impacted  Impacted Dissolved Organic C (mg L1 43.5 + 7.9a (66.4) 48.0 £ 2.8a (74.0) 54.7 £ 8.1a (71.7)
conservation management Vo N g 4 4 Dissolved P (mg L 0.008 + 0.002b 0.017 + 0.002a 0.011 + 0.001ab
practices, including rye Nutrient Cycling (b e s JJ JJ JJ
cover crop and restored (Leaky System) Y S S S Total N (mg L 14.8 + 2.4a 8.12+1.7b 0.88 + 0.07c
prairie, will decrease B S Pristine se—— Eutrophic NO.—=N (mg L1 14.2 £ 2.4a (95.4) 7.02+£1.7b (84.5) 0.01 £ 0.003c (0.9)
: . Tile Drainage lie Urainage

eutrophication compared to i Total Organic N (mg L 0.56 + 0.11a (4.35) 1.10 + 0.34a (15.3) 0.87 + 0.07a (98.8)

conventional corn-

SOybeanS. Tile Drainage Water
i Quality as Affected by

Management Practices

Values followed by different letters within each row are significantly different at p < 0.05.

Table 3. Summary of three-way analysis of variance (ANOVA)* on the effect of adding tile water, stream water
and mixing ratio in dissolved oxygen (DO) and chlorophyll-a (Chl-a).

2.Streams without a prior

(<1 mg L1 N) will be more - | 0+ 0+ i+ Effect Df
sensitive to eutrophication - | | F Value P Value F Value P Value
than steams regularly Tile Water + Stream Water (14 d Incubation) 2 281 <0001 507 <001
showing high nutrient . Fig 1. A conceptual diagram showing how tile water from A) conventional (e.g., 5 494 <001 479 <005
concentrations (>5 mg L corn-soybean) and B) conservation (e.g., rye cover crop and prairie) management
N). systems will affect C) in-stream water quality. Mixing Ratio (MR 2 13.3 <0.001 3.93 <0.05
4 3.62 <0.01 2.41 0.06
MATERIALS AND METHODS l 4 48.3 <0.001 2.18 0.08
4 2.86 <0.05 0.26 0.90
Stream Water Treatments: A 14-day Incubation at 28°C in a growth chamber with  [FENESENE-. 9 5 93 <001 057 0 79
v'Low Impacted (LI): 12 h light/dark cycles: *- The significance for all analyses was set at an alpha (a) of 0.05 (significant values shown in bold).
Catfish Creek, Dubuque, IA Incubated for 14 days
_ v Shake and Mix % in a growth chamber \‘—% (© 1400 iri
Medium Impacted (MI): “ & | > 4 _ - % 1200 | , ®WNo Cover Crop (NCC) 1 Cover Crop (CC) - Prairie (P) _
Bear Creek, Story City, IA R T sf ceatzee  EEETS S 1000 - CONCLUSIONS
: : Mixed Sample Mixed Sample — 800 H~
\/ngh Impacteld (Hl) (Beforelncub:tion) (Afterlncuba|toion) § 600 - T ™ Overa”, t”e water from cover CrOp and
Tipton Creek, Hubbard, 1A 400 - restored prairie decreased chl-a by
Tile Drain Water £ 200 - | : : [ 413% and 46% across stream and
_I_I € ¢ al tage ale ( .Anall\)n(;ed f?rtcr;-ad ) ( _Anall\#ed fc:r::r;-ad ) s> 8 ] miXing conditions (Flg 4)
reatments. ??w! asso;?oated 50) ??'d_assog%ted 30) 8 - " Effects on DO were complicated, and
v'Conventional Tillage with No | | | SNa R EEpIone eIng R T prone Sl | b there was a three-way interaction with
Cover Crop (NCC) E]Ii?(ezoi ;gc;\évcgl;%;%m showing how tile water and stream water were % 10, s I - R management, stream, and mixing ratio
v'Conventional Tillage with Cover | S ol b g A (Table 3). This highlights the
Crop (CC) o a importance of both the source of tile
o\O _— .
Y . .20 . . | . . water and stream conditions regulating
Restored Prairie (P) 5% | 10% | 25% | 5% | 10% | 25% | 5% | 10% | 25% DO.
Tile: Stream Water Mixi ng Ratio Low Impacted Medium Impacted High Impacted " Streams without a prior history of
Volume: Stream Stream Stream excess nutrients showed greater
. iri eutrophication potential from
/5% Tile Water to 95% Stream Water ® No Cover Crop (NCC) mCover Crop (CC) Prairie (P) P P

conventional, corn-soybeans (Fig. 4).
This suggests any pristine streams will
be more sensitive to changes in tile
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In chlorophyll-a concentrations in a 14-day incubation.
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v 10% Tile Water to 90% Stream Water Fig 4. Decrease In dissolved oxygen concentrations and increase

v 25% Tile Water to 75% Stream Water

Total No. of Samples:

X 3 miXing ratios x 2 times Fig 3. A) Mason jars with stream and tile water incubating in a growth stream and tile water is needed to
(before/after) = 216 chamber. B) A Mason jar showing algal growth after a 14-day of Personnel: Emily Waring, Sam Phillips, Stephen Potter and explain discrepancies.
iIncubation in a growth chamber. Morgan Davis.



