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Abstract Methods
Soil contains more carbon than the atmosphere and plant biomass combined. Consequently, « Randomly selected one sampling location per treatment type in each block, for a total of 12 B0 M-ea_n soil carbon (Mg ha) .by treatment
it is the most important long-term sink for carbon within terrestrial ecosystems. An plots sampled. 400 1 W'th"? egch sampled depth interval. Error
understanding of the potential to induce carbon sequestration in soils through management is « Bulk density samples were taken to a depth of 3 meters at 8 depth intervals using an AMS 350 - | bars indicate standard error of the total
crucial in light of increasing anthropogenic CO, emissions. Additionally, deep soils are soil auger and split-core sampler 300 1 D;th;l(;) mean. (?n average, more carbon was
important to growth of forests, as the maximum depth of Douglas-fir rooting is often ~3 m. « Samples were analyzed for C and N content using PerkinElmer 2400 CHN analyzer ;50 250 o stored |n;h$3df§|:nestémer¥ﬁl i th
This deep rooting provides biogeochemical interactions with deep soil through uptake, root « Carbon and nitrogen content on an areal basis were determined by multiplying the bulk O 200 1 i ;?)fzsstu;lio: (1:I 57 I\flj CI?\Z\) i?\rélilcr:latir?
exudates, and turnover. Nevertheless, soil has historically been under-represented in carbon density by concentration and the height of the sample depth interval. 5 150 - o that though coﬁcentgr’ations,ma be Iog\llv
cycling research, especially in regards to subsurface (>30 cm) layers and processes. « Atwo-way ANOVA with block as a random factor (a=0.10) was used to compare carbon 100 - o the sheergvolume of soil at dep:,h ’
Research on the effects of forest management practices on deep soil carbon has been pools between treatments. o0 | ) _
particularly lacking. In order to study the effects of various biomass removal and vegetation . !'esults in a large pool of carbon, which
control treatments on deep soil carbon, soil samples were obtained from the Fall River Long- Results: is often overlooked.
term Soil Productivity Site in western Washington. These samples were obtained from 8 ol C g
depth intervals, reaching a maximum depth of 3 meters. Soils at this site are Andisols of the ; o - » ” \ otal carb t H deoth int |
Boistfort series. Treatments were installed 15 years previously in a randomized complete : ' ' ' - - . - eanbo a _C?j_r Ot” ateadc dep mftrr\\/a :
block design with four replicates. Results indicate that there is no statistically significant Cumulative soil carbon content by ror ﬁl/lrs n |cabe Stan atr .err.?_r 0 f ©
difference in total soil carbon between treatments, but that there is a significant difference in depth to 300 cm. Each point indicates < |- © mean. viean carbon 1s hot signitcantly
soil carbon concentration and content at the deepest level measured (250-300 cm). These the cumulative carbon content down to ditferent between intervals followed by the
results suggest the stability of soil carbon pools at Fall River and indicate that more intensive that depth interval. No statistical - [ ¢ same letter, a§f.|nd|cat%cczl by Tukey's 1
management practices may not deplete carbon pools at this site, but imply that deep soil difference between cumulative » _ ) I\Hnor:te_s’:ly Slggrr‘n |C§2’;El); Ereetc\::eee(np< 0.10).
pools at this site may be more sensitive to change than shallow pools. 58.1% of the soill carbon contents was found at any . " ||1_e cz pt?r indicated that h
carbon pool is located below 30 cm, which suggests that previous research may be depth interval measured (a=0.10). Z s _ " samp'ing depihs indicated that eac
significantly underestimating soil carbon pools. This underestimation may influence current 2501 o sosec 1 sampling interval to a depth of 150 cm
understanding of global carbon cycling and limit the accuracy of climate models. It also ~o - EONG v < [ - significantly increased the total
highlights the importance of quantifying deep soil carbon pools and understanding the 300 - ¥o measured carbon content of the
processes that control them. -« ([ - ¢ profile. Further, sampling to 250
2 = . . significantly increased the total carbon
0-15 : | Mean soil carbon concentration by 15030 — o content of the profile over sampling to
Fall River Study Plots 15-30 2 treatr_ner_lt at each depth interval. Error ——— ———————— 150.
[ Rosds B Moo i ind so.50 (2B bars indicate standard error. Mean Total Carbon (Mg ha)
Harvest level o Sollpit £ Significant difference (p<0.10)
| | Bele only ;c: 50-100 —ﬁj . . .
[E00] BoleonlytoScmtop  Other trestments : between treatments is indicated by an
% B 2z o o s = asterisk (*). A significant difference _
No treatment (T 1] Tiiee S 15020 L in carbon concentration between Conclusions
200250 - S BO+VC and BO-VC was found at the + Results indicate stability of soil carbon pools at Fall River
Contour Interval = 10 m 250300 b + deepest interval measured. « More intensive management practices may not deplete carbon pools at this site, though
" o 2 4 6 s 10 12 14 16 18 20 2 the deepest pools may be the most sensitive to change
C concentration (g 100g" soi) * Trees at this site are just beginning to show difference in treatments- it is possible that
% difference in soil carbon may appear in the following years
Forest Floor {22224 Mean soil carbon content by treatment * Analysis of the role of soil mineralogical properties at this site may provide insight into the
s : | at each depth interval. Error bars drivers of sustained carbon retention at Fall River.
e e e e B — indicate standard error. Significant » This information may be crucial to understanding how similar soils across the Pacific
T s : | difference (p<0.10) between Northwest may respond to intensive management practices.
: : : T 00 Z——— treatments is indicated by an asterisk  Previous research may be significantly underestimating soil carbon pools
Research Site and Experlmental DeSIQn i 120150 Tﬁ-ﬁ (*). A significant difference in » This underestimation r¥1ay infglguence Cl)J/rrent understanging of both gFobaI and ecosystem
Fall River Long Term Soil Productivity Site: S, # carbon content between BO+VC carbon cycling and limit the accuracy of climate models .
. Designed to study management impacts (including vegetation control and slash harvest s __i'. ) E‘Tgpvvgc and BO-YC was found at the * The large amount of carbon stored at depth highlights the importance of quantifying deep
for biofuel feedstock) on future growth . %—q * 5 deepest interval measured. soil carbon pools and understanding the processes that control them
 This project_assessed the _affects_, of thes_e treatments on dgep soll cgrbon | | N
* Understanding deep soils is particularly important at sites like Fall River, which has soils Soil C (Mg ha) References:
that are many meters deep. ; . " SOilcgfgha_l) . . o Ares, A., Terry, T. A., Piatek, K. B., Harrison, R. B., Miller, R. E., Flaming, B. L., ... Kraft, J. M. (2007). The
« The soils at this site are Andisols of the Boistfort series, and are some of the most | ' ' - ' ' Fall River Long-Term Site Productivity Study in Coastal Washington : Site Characteristics , Methods , and
productive and carbon-rich soils in the Pacific Northwest. They developed on Miocene e = g’?géésgiag(; &?ébﬁgﬂi'yegﬂéoeﬁ'; iffsetsa t/iBOGr']‘O"e and After Harvest. General Technical Report PNW-
.basalt and have be.e.n influenced by.the deposition of V(.)Icamc ash, which is likely an D —— o Mean soil carbon content and carbon Knight, E., Footen, P., Harrison, R., Terry, T., & Holub, S. (2014). Competing Vegetation Effects on Soil
important factor driving the carbon richness of these soils. R o b (G . . Carbon and Nitrogen in a Douglas-fir Plantation. Soil Science Society of America Journal, 78, S146-S151.
* Four replicates of 12 treatments are included in a complete, randomized block design T osow0 e ] 15.1% con(_:entratli)n across al! measured soll Steinbrenner, E. C. (1979). Forest Soil Productivity Relationships. In P. Heilman, H. Anderson, & D.
* This study focused on three of these treatments: £ 00150 / ......... s profiles. 58% of the soil carbon pool Barmgartner (Eds.), I-Tores.t Soils of the Douglas-fir Region (pp. 199-229). Pullman, WA: Extension Service,
1. Commercial bole only removal with vegetation control by annual herbicide application (BO ;‘fe om0 T . was found to be located below 30 cm. \é\:fas:::géonDStgt?_I grr::;/(e);SIg- 5. (2007). Mineral and Organic Matter Gontrols on the Sorption of
+VC) (an _eStlmated 175 Mg C/ ha_ and 432 kg N/ ha removed by BO treatments) S35 - — age Percentage of Total C Macron,utrient, Anions in \/,ariable-Charge Soils. Soil Science Society of America Journal, 71(6), 1926.
2. Commercial bole only removal without vegetation control (BO-VC) _._:C(ézzcénmon James, J., Devine, W., Harrison, R., Terry, T., 2014. Deep Soil Carbon: Quantification and Modeling in
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