KBS LTER

Kellogg Biological Station

The Disturbance and Recovery of Soil Respiration after a Growing Season Drought in Biofuel Crop Ecosystems 2016 KBS LTER ASM
2016. 9. 16-17.

7 Long-term Ecolbgical Research

Yahn-Jauh Su*#?’, Jiguan Chen'#, Michael Abraha'**, Changliang Shao’, Ranjeet John*, Steve Hamilton*>*and G. Philip Robertson?>~

'Department of Geography/CGCEO, Michigan State University, East Lansing, Ml 48824 *e-mail: suyahnja@msu.edu
°Great Lakes Bioenergy Research Center, Michigan State University, East Lansing, MI 48824 *
SW.K.Kellogg Biological Station, Michigan State University, Hickory Corners, Ml 49060
“Department of Zoology, Michigan State University, East Lansing, MI 48824

P

4 . . By c. v .
i il AR 'y e - -, "
A P Bl WOl S L P A
{ Ay el s R g nae ¥y
¥ p

R, U.S. DEPARTMENT OF Office of

‘ ENERGY Science

DOE Bioenergy
Research Centers

LANDSCAPE ECOLOGY & T o

ECOSYSTEM SCIENCE

g Center for
& Earth Observations
Michigan State University

>Department of Crop and Soil Sciences, Michigan niv ' 4
| Introduction 1. Methods C. The shift of R-T relationship after drought
* How the natural and anthropogenic disturbances B. Bayesian models: R-T a. Bayesian predictions through years ~ b. Mean of parameters between sites
Impact the community structure and the
ecosystem functions has been widely explored, Pr(Hgy|D)|=|Pr(Hg)XPr(D|Hg)/Pr(D) -
especially the role of the biodiversity, species 5 T
redundancy, and composition. The resistance and a. Prior model: Likelihood > 27 f
the recovery after disturbance has been used to Maximum Likelihood Estimate (MLE) ", Posterior model = o A
evaluate the stability of an ecosystem (Fig. 1). PR P _ 2 £
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Figure 1. The schematic diagram of the shift of a ecosystem ) 2102 ) 2013 b. Likelihood (Ilnea r): 2 _ -
metric its recovery (Shade et al., 2015). % ] — i R linear regression of drivers (Ts) @ S 0.01
 However, most rec_ent rese_arches _focus on t_he _/k logR = a + BT, + site(latent) + € 3 |
ecosystem production or yield. Soil respiration = S T - - - - - o———— A
(R,), as one of the two important carbon processes, 106 3R N | R
instead of gain through photosynthesis, largely o
determines the net ecosystem exchange (NEE) of c. Posterior models: c. The shift of B & logR,, between years
carbon and decides the carbon source or sink of an a: basal soil respiraiton (at 0°C)
ecosystem and the magnitude of carbon flux. p: ~ temperature sensitivity of log R | (@) B (b) logRy,
 The global climate change is changing the climate 08Rz0:  daytime Rin growing seasor N
J J ding ! 03 | LUH effects CROP effects LUH effects CROP effects
not only the average annual temperature and N
precipitation, but also their patterns. Althogh the 20132012 N
annual precipitation in W.K. Kellogg Biological lll. Results 2012-2011 [ C J— c -
Station (KBS) increased since 1998, high intra- A. Climate patterns among years AGR Sw __ AGR Sw -
n . e . : —
annual variations of precipitation may impact 2011 5012 013 2014 cRP o - o
ecosystem seriously. The drought impacts w - T e LIV i S w iy - —
: ! : 304 2011 - : | 2014 30 e Ref Ref Ref
agricultural ecosystems in mid-July or even the T o e I M N o
growing season. It depresses the growth of crops, o P S - S S
alters the grass composition and shifts important e - LB £ 10gRy
ecosystem functions, such as soil respiration Y S i © 5 .
depending on the amount and timing of g }\ K R Igé d. The shift of B & logR,, after drought
pre_cipitation. | Lokl Ly 8 | L mll‘-__ L] e (a) B (b) logR,,
« This study was designed to understand how the hot & wet hot & dry wet spring wet spring
relationship between R, and soil temperature (T) cool summer cool summer LUH effects CROP effects LUH effects CROP effects
2014-2011
re_spond to severe drought (201.2) at three B. LUH & CROP effects on 8 and logR,, in 2011-2014 20132011
blo_er_lerg_y systems (corn, swﬂchgrass_., and SO — c _ c _i
prairie m|>_<ture) by two land use histories (LUHS: X 005 o N — on Sw .
Conservation Reserve Program (CRP) and corn- 2 - . - - . '
soybean rotation agriculture land (AGR)) and a > 0 i e——
non-disturbed reference CRP (Fig. 2). :§ 003 " | | | SR S e— Re_fo.s - —-
% , AP A logR
~ 0.02 20
Il. Methods E
A. Exp. design g 0.01-
Location : V. Conclusion & Discussions
& 0.0
LTER sites of Kellogg Biological Station | | | | |  The R-T relationship are  The 1Strecovery year (2013) * CROP effects:
(42° 40’N, 85° 40'W) (Fig. 3). 0.2 0.4 I 0.8 1.0 different between crop types shows obviously recovery of In Ref has strongest resistance of
Experimental desien 09T and landuse histories. logR,, all sites but the magnitudes drought and recovery in 1 year.
|  CROP effects: were different. Perennial crops has similar
* 3 crops: corn, switchgrass & prairie mix o Ref has high logR,, with high 8  The variation of B became very resistance but Sw recovery in 1
* 2 LUHs: grassland of the Conservation 1987...... 2008 | 2009 | 2010 2011 2012 2013 ... Acr || ye perennial Crops (Pr & SW) have Iarge In this yeaalr. year while Pr shows slower
Reserve Program (CRP) and corn-soybean ———] ower logR,, while corn has * Most of the logR,, in 2014 is recovery.
rotation agricultural farms (AGR) (Fig. 2 & 3) P o owest logR,,. toward the values in 2011, Annual crop has low resistance
. 1 Ref - unodisturbed b CRP o P — « LUH effects: although Ref and corn is lower with slower recovery.
ererence. Unbdisturbet brome grass I i AGRs have higher 3 than while Pr is higher. * LUH effects:
Dependent variables e v Ay CRPs. « The responses of B in different logR,, in CRP decreased a lot in
R.: Data were measured biweekly in GS and | * The severe drought in 2012 sites is not very regular. It seems 2012 but recovery fast in 2013
monthly in non-GS (Fig. 4) decreased logR,, In all sites. respond slower than logR,,. Ref  while that in AGR decreased less
- - - Figure 3. Study site location in southwestem MI, Figure 4. The measurements There is slightly decreased or has smallest change of B while all  but rebound to high value in
Independent variables Figure 2. The experimental designs and USA and experimental layout of scale-up field Of Rs and R, We used LI- ghtly o ) ) g _ 8
| timelines of seven experiment sites. sites with location of sampling plots and EC flux 8_1008(; '—'j?]400_|t0 measure in no response of 3.The within- other sites increased a lot in 2013. 2014.
Soil temperature (T,), Soil moisture (VWC) towers. S o i oo emperature sites variations of all sites The magnitude of change: B seems shift to an new static
INncrease. Sw>Pr>C state which is higher than 2011.




