KBS LTER

The missing carbon link: Are ag lime and W
groundwater irrigation sequestering carbon?

Bonnie McGill and Steve Hamilton

Kellogg Biological Station, MSU Dept. of Zoology. Email: mcgillbo@msu.edu

Lime spreading at the KBS LTER. Photo by Julie Doll.

1) Introduction 2) Research Questions ~ (fesults confinued)

" Q1 (C fate): Some porewater samples from

. . C source irrigated plots show higher levels of Ca?*,
. Farmel.‘s : Q1: Is there a relationship between the fate (source or . Mg2+, and HCO," than the rainfed plots--
rOUtlnely add INOorgdanic sink) of inorganic C added to soils (lime or groundwater) g suggesting the chemical fingerprint of the
v ‘13 : 2" irrigation water on the soil porewater. But
carbon to row crop soils in the and N fertilizer amount in the carbonate-leached (upper) S eamen s gt whg it ol of N in de teprmining £
form of crushed lime (e.g. CaCO; or Both zone? 6 e sample represents a C sink or source? First,
CaMg(CO,),) and/or inadvertently as O 2 we calculate the C sink strength for each
bicarbonate (HCO5) naturally dissolved nitrogen fertilizer Q2: How does soil porewater chemistry change with " woymen  sample:
in groundwater used for irrigation. In the transport from the carbonate-leached zone to the native CISIE Stengt () 5 . .
soil these carbonates can act as either a and CIOp harvest Wity st - B G ey e T

carbonate zone? (i.e. how does chemistry change with

source of CO, to the atmosphere ac1d1fy 5()115. As global depth?) 0.5(Ca2*meq/L + Mg?*meq/L)
or a sink for keeping COIlSllIIlptiOIl increases and Where negative values = C source and positive values = C sink.
additional CO, out of agriculture intensifies, more :
the atmosphere oHcl o Q3: How do management and climate events affect IO o (2 L D e N T A el o1 ota Tt el e
P . fertilizer is used and soils are more . . Treatment & deptr lated - b (lef hese d

rapidly acidified. Lime neutralizes porewater chemistry over time? Faried Sralow telated to C sink strength (left). These data

P Y. S . : suggest a negative relationship, where plots
soil acidity and its use is ; © SNk with greater N fertilizer tend to be a stronger

C source

expected to grow in step

- : ith these trends.
Yet the relationship =~
between nitrogen fertilizer amount,

C source. However, the C sink strengths for
plots at the two highest N fertilizer levels do

3) IVl et h O d S - not fit this pattern. We’re not sure yet how to

explain this. Feedback welcome!

C sink strength (%)

-100-
0 34 67 101 134 168 202 246

irrigation, and carbonate fate (Source We installed silica carbide porewater samplers (~tension e
. . lysimeters) at 1.2, 2.5, and 3.3 m depths (see orange triangles in |
or sink for COZ) is not well illustration at left) at a 50° angle from the surface in the KBS " 8 W \If;_iiartion g?t (ﬁf;};)zgilgéuglgdii ;3;1 dlili;h at
understood. This is important for greenhouse LTER Resource Gradient Experiment—“resources” meaning N - . oflact the native carbonate Zgne
gas inventory protocols used by groups such as the fertilizer and grou.ndwate.r irrigation. This is a corn-soy-wheat é " — wnen  chemistry, while the 1.2 m samplers
[PCC, USDA, and EPA. Current models for rotation system with no-till management. The samplers are =y =¥  reflect the leached zone. We think
calculating C emissions from lime use do deployed in two of the replicated blocks: one irrigated block and 3 that the upward trend in shallow
not account for N fertilizer amount or one rainfed block. We are using eight plots in each block, plots : samplers with higher N may be
irrigation. Hamilton et al. (2007)* range in N fertilizer level from 0 kg/ha to 246 kg/ha in 2014, e — = because these plots were limed more
: : : : " Neeniizerkgha @otacom) heavily than low N plots in 2012.
found evidence that in certain areas which was a corn year.
liming may be more of a : . |
C sink that source. The data shown here are from May — Dec. 2014. Samples were QB (eiEys BT . data at A
llected weekly (approximately). Porewater samples are filtered right. We have a bromide tracer =B A g pepin (m
O . y .pp. yJ-. . P study underway that will allow 2 7% ~ E T
. . . . and refrigerated within two hours of collection and analyzed for a us to quantify the lag time & — = — -
Our model fOI' INorganic C&I'b()l'l Cy cllng 111 d suite of hydrochemical variables, including the ones reported in between sutface events and the “
Michigan row crop Sy-stemo the next SeCthn. dlfferent depthS 2 . | - :igé
N fertilizer Lime GW irrigation ; o

O -
Jun Jul Aug Sep Oct No Dec
T Sample date 2014 T

4) Results
Al 5) Take home points

Nitrification 'R'espirétidr".' | 'COA2'+ HZO 75- Rainfed

7.5- Irrigated
HNO CaCoOo 3 H.CO W\.\.\! While date from just one growing season is not enough to. dI'E.IW an.y robust conclusions, there are some .
(or other strongaci d) (S ) (or oth ezr weak%ci d) o o . interesting patterns already apparent: groundwater 1rrigation has a strong effect on soil
CO. + NO.- Ca2* + 2HCO.~ £ L TN 4 e pH; plots with greater N fertilizer amounts seem to be greater C sources
4 % 22 N g -
C 22: H 3b+ 3 c = l [ B oot 2015 (except at the highest N levels);
as + =6.0- =6.0- !
_ Leached zone | 2 A Porewater sampler l . . . and porewater
1.5m —> Carbonate zone . . dc}'ie'mlstry can show dramatic changes over time. Stay tuned for 2015 growing season
ata!
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(s) These soil pH data demonstrate the acidifying effect of N 'Biogeochemical Cycles 21.
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