Effect of Gypsum and Crop Residues on Greenhouse Gas Fluxes from
Two Contrasting Solls in Ohlo
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ABSTRACT MATERIALS & METHODS . — Woaster 0] o et Hormll
The emissions from soil of the greenhouse gases carbon A greenhouse experiment was conducted in Ohio. Two contrasting soil types 5, —Heveale IO
dioxide, methane and nitrous oxide soil as affected by agricultural (Wooster silt loam and Hoytville clay loam) were treated with gypsum s o ‘2’2:2
oractices, such as the application of gypsum and the return of (cumulative of 12 to_ns per acre, applied In fo_ur equal dose_s of 3 _tons per acre = E” o - E”zo—
. . each) and crop residues (6 tons per acre, incorporated Into soil as a single 2= 4o o=
crop residues to solil, are poorly understood. Greenhouse gas dose). Emissions of greenhouse gases from soil were measured by the closed s o 8 12_ I
emissions In a greenhouse experiment were statistically less chamber method (Rolston (1986) (Figure 2) and analyzed by gas CoR T m m e e s 30 45 @ 75 % 105 L0 1 B0 163
from Wooster soll (silt loam) as compared to Hoytville soil (clay chromatography every other week for twenty weeks. 001 - 0003
loam). A reduction Iin emissions of carbon dioxide and methane 0005 LS .
from soils was also measured when gypsum plus residues were 2o %z oz - 15 N5 60 35 50 105 4 165
added to soll together as compared to their alone application and gé_m gg, ‘2:821
soll became a consistent sink for methane. We conclude that | o005 -
application of gypsum and plant residues affect the emissions of o '°‘°O°:'
greenhouse gases differently in soils. Also, gypsum plus residues fa\oii Eioii
reduced carbon dioxide emissions, suggesting this treatment g;zo_oé 6 013
combination can efficiently form soil humus. N g oo
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Figure 3. Greenhouse gas emissions from  Figure 4. Greenhouse gas emissions
two soll types. from two soil types after addition of
gypsum and crop residues.

INTRODUCTION

Climate change Is closely related to greenhouse gas emissions from soils
(Figure 1). Solls may act either as a source or a sink for the greenhouse
gases depending upon the management practices. In Ohio and the Figure 2. Greenhouse experiment and greenhouse gas chambers inserted in soil
Midwest, there Is an abundant supply of gypsum (calcium sulfate columns.

dihydrate) that is created by removal of sulfur dioxide from flue gases.

Gypsum, as a soill amendment, can improve crop yields, soil quality and

water quality. The objective of this study was to determine whether

gypsum and crop residues, applied alone or in combination, could reduce

greenhouse gas emissions from soils. RESULTS & DISCUSSION o_ R — 0
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Emissions of greenhouse gases were significantly less from Wooster soils - AR ommmmm m e
as compared to Hoytville soils (Figure 3). A significant reduction in the QL o0 O 002 -
Frocy e _ emis_sio_ns of carbon dio>_<ide and methane was observed with the cc_)mbined %l:)gggj ;C;H;Oooi
) Focpnd A @ e application of crop residues plus gypsum as compared to their alone = < o000 8 Zo00s
i g / St appllc_atlons_ (Figure 4_1). Nitrous oxide was not significantly |mpac_tec_l by the o 7"\ T~ 0 = m— e Al
oo o \ /[ §$$ combined incorporation of crop residues and gypsum. Emissions of o] * ” ” Co
Gaseous | Ficlion ot cahon cumulative nitrous oxide from the Wooster soil was less with the application
,. Ntofﬁfo /fﬁ of gypsum alone as compared to crop residue alone application (Figures E z
/ g s, 5,6). Emissions of cumulative carbon dioxide was less with the addition of 5 5
Demm/w//’ th?qqiﬁm?gt\gr \—Leaching EUIOACEION gypsum alone as compared to crop residues alone In Hoytvﬂle_so_lls. The g g
[ %.«m‘e‘;a..zaw\ /‘ ?H-Tﬁf way that the residue treatment applied alone affected carbon dioxide and = Z
rconsrf%*'on homonon EEE; nitrous oxide emissions was significantly less for Wooster soil than for
\\ \ ) Leaching ; — Hoytville soil (Figure 6). Soil was often a sink for methane. 5 30 45 60 75 %0 105 120 135 150 165 15 30 45 60 75 90 105 120 135 150 165
N s N, ke Sampling days Sampling days
(Noﬁ"):'f*'.f'f@"—”(Noi)‘:_;f/// = Figure 5. Greenhouse gas emissions from  Figure 6. Greenhouse gas emissions
S— :m;;;;;;ﬂ;gﬁgn two soll types after addition of gypsum. from two soll types after addition of crop
| . - . CONCLUSION residues.
ﬁ\(/).trjlrec;.e.http.//www.physmalgeograp 322:%2:&/%/5_5%:IaState'edU/lmage Reductions in methane emissions by gypsum plus residues is attributed to
' Improved soll aeration. Reduced emissions of carbon dioxide from solls REFERENCES
with crop residues and gypsum may be due to formation of soil organic and Rolston, D.E. 1986. Gases flux. In: A. Klute, editor, Methods of Soil Analysis. Part 1. Physical
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