_u‘__b»i?. _ir'l\r _..l...... Tl |4
| n—— ‘I.::tr:.ri..u-..,l.z P

; .ﬂﬂ.._ i &
/

;__%ﬁng AL .%QEE.%H&

,._,.ia&zf

2 Qﬁ_%
f ?aﬁﬂ ...l.ﬁ!__i.,_f o |
B ) B ¢ “___.”

_@i%
o L ol Eahé_;a

_b-,_.t__ H,

_._-.

ﬁ,ﬂ ‘_..__

L

L

"
\

\ ‘ F}}t‘
* .‘:| l-.
!{H i llf

{0



Regulation of ecosystem function across complex environmental gradients in longleaf pine-
wiregrass savannas

Robert J. Mitchell (Joseph W. Jones Ecological Research Center, Route 2 Box 2324, Newton, GA
31770)

L. Katherine Kirkman (Joseph W. Jones Ecological Research Center, Route 2 Box 2324, Newton, GA
31770)

Stephen D. Pecot (Joseph W. Jones Ecological Research Center, Route 2 Box 2324, Newton, GA
31770)

Carlos A. Wilson (Joseph W. Jones Ecological Research Center, Route 2 Box 2324, Newton, GA 31770)

Lindsay R. Boring (Joseph W. Jones Ecological Research Center, Route 2 Box 2324, Newton, GA
31770)

Brian J. Palik (USDA Forest Service, Forestry Sciences Laboratory, 1831 Hwy. 169 E, Grand Rapids, MN
55744-3399)

ABSTRACT: Understanding controls on productivity across landscapes is an important area of
ecological inquiry. Longleaf pine-wiregrass (Pinus palustris Mill-Aristida stricta Michx.) savannas occupy
sites ranging from deep, xeric sandhills to the edge of wetlands. Aboveground net primary productivity
(ANPP) of the overstory and understory were determined across this complex environmental gradient for
three replicate sites of three site types (xeric, intermediate and wet-mesic). Soil moisture (at 30 and 90
cm) and N-mineralization (in situ buried bag incubations) were measured through an annual cycle for
three years. Soil CO; efflux and related environmental variables were measured for one year of the
study.

Longleaf pine-wiregrass ecosystems varied by nearly two-fold in ANPP across complex gradients.
Overstory and understory and total (overstory and understory) ANPP were positively correlated to soil
moisture at 30 and 90 cm. The proportion of understory ANPP relative to the total ANPP did not increase
across the environmental gradient as predicted by hypotheses that invoke niche differentiation in rooting
habits of grasses and trees. Contrary to expectations, cumulative N-mineralization was negatively related
to soil moisture. All ANPP estimates were significantly and negatively related to cumulative N-
mineralization. N-mineralization varied across site and through a burning cycle of 3 years. Soil CO, efflux
varied significantly across sites and followed similar patterns observed in overstory productivity. Soil CO,
efflux was significantly related to soil temperature and soil moisture. Further work is needed to explore
the mechanisms by which soil moisture regulates productivity across space, time, and for individual
species. Additional experimentation through resource addition would allow for investigations into multiple
resource limitations, and how these limitations vary depending on gradient position and their impact on
ecosystem function.



