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Greenhouse gas emissions from soils of semi-arid
pastures: Response to legume presence.
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Introduction Results Discussion
Transitioning from continuous row-crop monocultures to grasslands * Soil CH, emissions differed by forage treatment, but not by grazing. e Pastures with OWB alone tended to result in a net CH,

production from soil, while pastures with a mix of OWB and
alfalfa tended to result in net CH, consumption 1n soil (Fig. 1,2).

can reduce water and nutrient inputs, increase resistance to wind and
water erosion, and increase soil health indicators such as build-up of
so1l organic carbon and greater water retention in the semi-arid Texas

CH, emissions one day after a rain event were almost 10x higher than three days afterwards, but similar response
patterns were observed between dates.

* No differences between forage treatments occurred in enteric

Southern High Plains (SHP) (Cano et al., 2018). . July 3, 2018 04 - July 5, 2018 CH, emission from grazing cattle on these pastures (Henry et
Yet, because livestock production systems contribute a significant _ . al., unpublished).
perTsion @it glowell gresminenis g (e 1) presiietion tire g Grie ‘TE 3 ‘TE 3 * Soil moisture and temperature did not correlate with CH, flux
CH, SR B Wi do not.know whether ot o .what degree th.ese NE NE 0.2 - (Fig. 3,4). Yet, increased soil moisture on July 3 due to a rainfall
benefits entail a trade-off in terms of contribution to global climate ‘e 2 - ' .

h - GHG emiss; £ £ event one day prior may have strengthened the effect of forage
change via CIISSIONS. 2 1 e 0.1 | treatment compared to on July 5 (Table 1).

5 ; . ; ; —= 7 — ‘
Accounting for GHG prqductmn dY,namlcs from both soil apd cattle in X x 0.0 * Differences in CH, efflux/influx may be related to differential
pasture ecosystems can ailde modeling and life cycle analysis efforts to = = " Labilitv bet N-fertilized i d ,
assess potential climate change impacts of sustainable agriculture s © 5 01 - HITOSEIL avallabIiiLy DEWEET] W-ICTLIIZEE STaSs DAStles dan
P S P S ' &5 S unfertilized legume mix (Mosier et al., 1991; Singh et al., 1997). * -

Objective: Quantify and compare soil emissions of CH, in pastures S -1 - 3 0o -
established with a warm-season perennial (Old World bluestem) grass @ @ -

. : : Treatment p = 0.09 Treatment p = 0.40
either in monoculture or with legumes (alfalfa). -2 . . 0.3 . . -

OWB OWB + Legume OWB OWB + Legume

Figure 1: Effects of forage treatment on soil CH, flux collected on
July 3, 2018.

Figure 2: Effects of forage treatment on soil CH4 flux collected on

July 5, 2018. Conclusions

Materials and Methods

Experimental Design:

In adjacent pastures, forage mix could influence whether soils

Y Table 1: ANOVA results for the main and interactive effects of forage represent a source or sink of CH,.

treatment and grazing on measurements collected July 3, 2018. Values
in unshaded rows are calculated means + 1 standard error.

Table 2: ANOVA results for the main and interactive effects of forage
treatment and grazing on measurements collected July 3, 2018. Values

in unshaded rows are calculated means + 1 standard error. Adding alfalfa to improved perennial pastures may contribute to

reduced soil CH, emissions in semi-arid production systems.

*Long-term sustainable field experiment at New Deal Research Farm,
Texas Tech University

Soil Moisture
(% VWO)

Soil Moisture
(% VWCO)

CH, flux Soil Temperature
(umol m-2 min-1) (°O)

CH, flux Soil Temperature
(nmol m-2 min-1) (°O)

*Forage treatments: Pastures containing WW-B.Dahl, Old World
bluestem grass (Bothriochloa bladhii) either alone (OWB) or in mix
with alfalfa (Medicago sativa) (OWB + Legume).

T]

hree blocks per treatment, split with grazing exclosures (ungrazed

control) located inside each pasture.

Data collection:

*PVC collars (20 cm diameter) were installed in each whole pasture
and within grazing exclosures on July 1, 2018.
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Treatment

OWB

OWB + Legume
Grazing

Grazed

Ungrazed

Treatment x Grazing
OWB, Grazed

OWRB, Ungrazed

OWB + Legume, Grazed
OWB + Legume, Ungrazed

»=0.09
2.8 (0.6)
-0.9 (0.8)
=028
1.4 (0.8)
0.3 (1.3)
»=0.90
3.1(0.5)
1.9 (2.4)
0.4 (1.1)
-1.9(0.8)

p=017
24.1 (0.3)
24.4 (0.4)
p =046
24.2 (0.3)
24.3 (0.5)
p=20.20
24.1 (0.4)
24.0 (0.3)
24.4 (0.4)
24.5 (0.9)

p=0.26
32.8 (0.8)
39.8 (2.8)
p=0.19
37.1 (2.0)
35.0(3.7)
p =057
33.3(0.9)
31.0 (0.5)
40.9 (3.3)
37.7 (6.0)

Treatment

OWB

OWB + Legume
Grazing

Grazed

Ungrazed

Treatment x Grazing
OWRB, Grazed

OWB, Ungrazed

OWB + Legume, Grazed
OWB + Legume, Ungrazed

p =040
0.2 (0.1)
-0.1 (0.2)
p =040
0.1(0.1)
-0.1 (0.2)
p=0.68
0.2 (0.2)
0.1(0.2)
0.1(0.2)
-0.3(0.4)

p =048
24.3 (0.2)
24.7 (0.3)
p=0.11
24.7 (0.2)
24.3 (0.3)
p=0.26
24.6 (0.3)
23.9 (0.1)
24.8 (0.4)
24.6 (0.6)

p=20.15
20.9 (1.4)
25.0 (1.5)
p=017
24.0 (1.4)
21.0 (1.5)
p =048
22.4 (1.7)
17.9 (0.8)
25.5(2.2)
24.0 (1.0)

If preliminary results hold up, they can change model inputs and
life cycle analyses of livestock production through tradeoffs in
cattle vs. soil CH, emissions.
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*Gas samples were collected using static field chambers fitted on each 55
collar at 0, 15, 30, and 45 minutes on July 3™ and 5%, 2018. .'

*CH, 1n gas samples was measured on a Shimadzu GC-2014 equipped
with an FID.
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Figure 3: Response of soil CH, flux to mean soil moisture measured
near each PVC collar July 3 and 5%, 2018.

Figure 4: Response of soil CH, flux to mean soil temperature
measured near each PVC collar July 37 and 5%, 2018.




