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Site Description:

Grass Site:

Grazed since 1968, last renovated in 1982

mixture of cool-season grasses:

orchardgrass
tall fescue
smooth bromegrass
Kentucky bluegrass

Other common species included:

dandelion 
Alfalfa

readily mineralized soil organic C in the top 5 
cm = 1.26 mg C g soil-1

Alfalfa Site:

Planted in 1995 

Alfalfa intermixed with: 

orchardgrass 
smooth brome 
dandelion 
Kentucky bluegrass
tall fescue

readily mineralized soil organic C 
in the top 5 cm = 0.88 mg C g soil-1

Pastures cut for hay and rotationally 
grazed by beef cattle approximately 
4-5 time per year

Flux data collected in 2003 and 2004



Alfalfa

Grass
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2004 Grass

2004 Alfalfa

Mean

Grass:    -4 g C m-2 yr-1

Alfalfa: -47 g C m-2 yr-1



214214--4646--260260TotalTotal
--1212551717DecemberDecember
--2020--881212NovemberNovember
67672222--4545OctoberOctober
222266--1616SeptemberSeptember
141424241010AugustAugust
--1010--1616--66JulyJuly
7777--11--7878JuneJune
4444--7878--122122MayMay
44--4141--4545AprilApril
99161677MarchMarch
88111133FebruaryFebruary
1111141433JanuaryJanuary

g C mg C m--22

DifferenceDifference2004200420032003

Alfalfa pasture monthly fluxes

87%



Alfalfa: 2003

2-3 July (cut)
12 Aug (cut)
17-21 Oct & 18-20 Nov (grazed)

Alfalfa: 2004

21 May (cut)
11 Aug (cut)
25-27 Sep & 2-5 Oct (grazed)
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In the alfalfa pasture, harvest timing 
had the greatest effect on differences 
in C fluxes between years, with 
environment playing a secondary role.  
Poor management from the forage 
quality perspective resulted in greater 
C  sequestration.
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--3320202323DecemberDecember
141424241010NovemberNovember
505066--4444OctoberOctober
75756161--1414SeptemberSeptember
141488--66AugustAugust
2929313122JulyJuly
23231414--99JuneJune
6363--5656--119119MayMay
2828--4747--7575AprilApril
2215151313MarchMarch
7719191212FebruaryFebruary
99181899JanuaryJanuary

g C mg C m--22
DifferenceDifference2004200420032003

Grass pasture monthly fluxes

61%



Grass: 2003

28 May (cut)
11-16 July & 26-29 July (grazed)
19-21 Aug & 8-10 Sep (grazed)
25-28 Sep & 11-14 Nov (grazed)
9-11 Nov (grazed)

Grass: 2004

2-5 May & 14-21 May (grazed)
11-16 June & 6-11 July (grazed)
26-30 Aug & 3-7 Sep (grazed)
7-10 Nov & 18-21 Nov (grazed
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1011101117817811891189969611071107TotalTotal

7272007272--446868DecemberDecember

8686--191967671919105105NovemberNovember

7474--26264848117575OctoberOctober

93931741742672674343136136SeptemberSeptember

868640401261267777163163AugustAugust

919184841751752424115115JulyJuly

109109--1515949499118118JuneJune

9494339797009494MayMay

80803232112112--18186262AprilApril

8686--31315555--25256161MarchMarch

6767--40402727--446363FebruaryFebruary

7373--24244949--26264747JanuaryJanuary

mmmm

NormalNormalchangechange20042004changechange20032003

Rainfall



22280280278278MeanMean
--26269393119119DecemberDecember
1212141141129129NovemberNovember
--3636194194230230OctoberOctober
3232304304272272SeptemberSeptember
--1010379379389389AugustAugust
--9595384384479479JulyJuly
114114462462348348JuneJune
9191416416325325MayMay
--5252331331383383AprilApril
--3434277277311311MarchMarch
4242246246204204FebruaryFebruary
--1919127127146146JanuaryJanuary

μμmol mmol m--22 ss--11
DifferenceDifference2004200420032003

Daily Average PPFD



9.29.29.59.58.98.9MeanMean
--0.80.8--0.50.5--0.70.7DecemberDecember
4.74.76.46.47.07.0NovemberNovember
10.310.310.110.19.29.2OctoberOctober
16.516.517.417.416.116.1SeptemberSeptember
20.820.819.719.721.321.3AugustAugust
21.921.920.420.421.021.0JulyJuly
19.519.518.518.518.118.1JuneJune
14.814.817.817.813.213.2MayMay
8.88.89.89.89.49.4AprilApril
0.40.43.93.92.82.8MarchMarch
--2.22.2--2.32.3--4.44.4FebruaryFebruary
--3.73.7--6.96.9--6.06.0JanuaryJanuary

O O CC
NormalNormal2004200420032003

Air Temperature



Tagir Gilmanov, 2005



Tagir Gilmanov, 2005



Haller Grass 2003

Mean Monthly Air Temperature (oC)
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Y = 27.5+3.61x+0.15x2

May: 53%
Sep: 25%
Oct: 7%
Year: 15%



In the grass pasture, both management 
and environment appeared to play 
significant roles in determining 
differences between years.  Increased 
respiration rather than reduced 
photosynthesis appeared to be the major 
cause of differences between years




