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Pinon mortality and summer monsoon rains affect extracellular enzyme activity of soil microbial communities living beneath tree
- : canopies In a Pinon-Juniper woodland
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AbstractPifion (Pinus edulus) - Juniper (Juniperus monosperma) (PJ) woodlands cover 17+ million hectares in the western US, and
approximately 4.2 million hectares, in New Mexico alone. However, these numbers are currently changing, due to multiple, prolonged,
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Introduction drought induced die-offs among the pifion trees. Further pifion die-offs will likely influence the functional activities of the resident soil
» Arid systems cover 40% of terrestrial surface microbial communities, and the strength of their involvement in key soll processes rates. Therefore, to assess the aggregate impacts of
+ Store 2x the C as temperate forests (Anderson-Teixera et al. 2011) pinon mortality on microbial activity, we collected soil samples in both the dry and wet seasons, from beneath pinon and juniper canopies
> [DieE e efit) SeesyEiia CEpEEk!) semsinie o Elimzie Greme (Shien szl at two different PJ woodland sites. One site included the widespread presence of dead pifions, while the other site did not. We analyzed

tal. 2008; IPPC 2007 . . . . . . o o . .
e ) eleven soll physicochemical properties, fungal biomass, sap-flow rates in both pinons, and junipers, and the activities of alanine

* Pifion (Pinus edulus) - Juniper (Junipefus monosperma) (PJ) aminopeptidase, alkaline phosphatase, 3-D-glucosidase, and B-N-acetyl glucosaminidase (NAGase). At the level of individual
woodlands cover approximately 4.2 million hectares, in New rhizospheres, soil enzyme activity patterns varied as a conseguence of neighbor identity, status and soil moisture. For example, [3-
Mexico alone glucosidase activities under intraspecific juniper canopies were consistently higher than the rates observed from beneath intraspecific
* Numbers shrinking due to drought induced pinon mortality pinon canopies, but only when pinon mortality was prominent. In contrast, when dead pinon presence was minimal this trend was

reversed as soil moisture increased from 3% to 11%. At the whole site level, where pinon mortality was minimal, NAGase activity
responded negatively to increased soil water availability, fungal biomass, 3-Glucosidase activity, and peptidase activity, however, when
years | tree mortality was prominent, NAGase responses to all four of these factors was reversed. These results illustrate how widespread pinon
« Will likely affect soil ecosystem processes : 3 e : : : : : : :
Lo T Eies Gemetn e mortality, can significantly affect the functional behavior of root associated microorganisms. Further, the magnitude of these effects varies
across the growing season, in association with the dynamics of summer monsoon rains

* Mortality events likely to be more common over next 100

Materials and Methods ‘ Results summary and Discussion

Nearest neighbor level responses

 Collected soil samples in both the dry and wet seasons Control site nearest neighbor effects:
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- One site included the widespread presence of dead pifions, : e I |+ June: all results, e.g. fungal biomass and enzyme activity rates,
while the other site did not cooaf | Radeaall algrlffs | NS for all samples from under trees
| %1.0 T L §1.o ' — | ] S - jC)‘ :I eeeeeeeee N g ’
Extracellular Enzyme Assays EC R dall] . . T¢a . . .
Y y o ol ﬂ W ﬂ ! WWWLF « September: Alkaline phosphatase and 3-D-glucosidase activities
Substrates Target Enzyme P rILS AT EIEET both higher under pinon canopies in (LP/LP) than under juniper
enzymes hydrolyzes SE S Vl | Vt gos SV. .V VVV;LVQQ VVVV:;‘:::,Q can Opi es in (L J/L .J)
L-Alanine-7- Amino Proteins Figure 1: Mean soil fungal biomass from samples collected at the Figure 2: Mean soil fu_ngal biqmass from samples collected beneath
amido-4- peptidases control site in A) June 2011, and B) September 2011. Error bars Xﬁgf;n;éolli’s:rt]éhg)ggsrl)?g;g;f;(;fi)_J;Prirz k());rls ?gp‘:ggei?(l)%\,eq
methylcoumarin represent one standard error of the mean. standard error of the mean. Girdled site nearest neighbor effects
4-MUB- Phosphatases Phosphoesters ) S— I - | | B _ .. _
phosphate H * June: Fungal biomass and 3 of 4 enzyme activity rates higher

4000

under junipers canopies (LJ/LJ), than under pinons in (LP/LP)

« Junipers anisohydric while junipers are isohydric junipers and thus maintain
higher photosynthetic activity during drought
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