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Introduction Results Discussion & Conclusions

Soil pH at Different Depths and with Different Applications of _
» Agroforestry is the practice of leaving strips of native forest (hedgerows, Agroforestry * Some trends in the data are as follows:

HG) or planting rows of trees (shelterbelts, SH) between crop fields.

* Shelterbelt soil is consistently less acidic

0-10cm
* The objective of this project is to see if agroforestry will impact soil pH. 2 10-30em than hedgerow soil, especially in cropland
%—% 30-50cm B Cropland soil (Figure 6).

* pH affects the balance between bacterial and ; . ;,,Ec e B S renehed * Soil from established forests is typically less

fungal populations in soil. e 35 12;22: I E— — —— Gap Forest acidic than gap (Figure 7). However,
* Less acidic soils are more hospitable to 3 2 0, ——————————— causation may not be the case — the pH Figure 9: A hedgerow sample site.

nitrogen-fixating bacteria (Rousse, Brookes, & g © g, F....... . T ——————————————————————————— could be higher due to the presence of

Baath, 2009), which increase levels of plant- e B e ) 20 : 4 : : g : . : trees, or vice versa as the gaps in the trees

accessible nitrogen in the soil (AAF, 2002). Suks Soil pH (Average) were naturally occurring.

Figure 5: A graph of our soil pH data. A distinction is also made between gap forest and established forest, as explained in Figure 3.
Figure 1: The nitrogen cycle (EPA, 2003).

* From 0-50cm the cropland soil is

Methods * Figure 5is a graph of our.consolldated soil pH data. Each pH value is an substantially more acidic than the forested
e — average of the 5 HG/SH sites at that depth. .
soil. However, the pH values converge at

Soil pH for Shelterbelts versus Hedgerows greater depths, possibly because the effects
of farming (such as fertilizers) do not reach

* Soil samples were taken from 10 sites located in central Alberta (Figure
2). Sites S1-5 consist of cropland and adjacent shelterbelts, while sites

0-10 . .
= . . Figure 10: a shelterbelt sample site..
H1-5 have hedgerows. 5 10-30 that deeply into the soil.
. . . . . . o 30-50
* In each of the areas indicated in Figure 3, soil samples were taken using °  £0.100
an auger at depths of 0-10 cm, 10-30 cm, 30-50 cm, and 50-100 cm. 53, 010
. . ~— 2 8 10_30 |
e studysites i Elep g - 7 Trees a 20- 100 Shefterbelt * Planting shelterbelts may be beneficial
R soskighenan IS (43 | g Gap Gap g 10 : : : :
e e B e hed forest forest 5 10-30 to crop yields by making neighboring
i R ASpruc% Grove Edmg[‘tdho - e , forest LIQ-_ - 1 Ta I 1
Bl bt TS g S g 530138 cropland soil less acidic. This could
2l e : ; : : ; : foster more nitrogen-fixating bacteria
vajey: T H5 ) > . C i . . . .
I o @ o Soil pH (Average) in the soil, making more nitrogen
Poplar Bay R aU=0 o e Cropland Cropland Cropland Figure 6: A comparison of soil pH between shelterbelt and hedgerow systems. .
joepmed e e | % q available to crops.
A -5 Daysland s5 | ) . ) .
T s 8 » Figure 6 displays our data at each depth and from each site type, with a eure i The o TREST students wifh oursieve
Figure 2: The locations of each of our sample sites. Flgtir;sfaQ,;:aeir?;nredsffar”elpjsﬂ;s ';y;)aerstc:;s;ir:EI:;;ijv?t;rce);ntaebe:ics};Zi(;ce:[.ree COmpa FiIson between the ShelterbEH: and hedgerOW data fOF eaCh [ These Cropland SO|I Samples were Only Sampled 30_40m away from
growth, whil “gap forest” refers o an area of the SH/HG where trees _ _ , , the SH/HG. The benefits of shelterbelts may diminish further out.
Steps: naturally have not grown. Comparison of Soil pH at Comparison of Soil pH at
° ° ° . - ° ° °
+ Samples were put through an 8 ~ Established vs Gap Forest Sites ~ Cropland vs Forest Sites BecaL‘:rs;e ’Ifhey ire Set|;: SUStI?cmmgt"ShEIIFErt?'elt's could be less expensive
. . . 7 6.8 over the iong term dan alternatives like liming.
mm sieve. Objects >2mm in . T
diameter were also removed. i | © 64 Forested
Q64 *—Established g 6.2 Average
» Subsamples (~5g) were taken Z- Forest X : :
p ] ( g) ] ;E 6 Gap Forest T ss ——Cropland the ratu e CItEd
from each sieved soil sample and oo 2
. . . =56 o) * Envi tal Protection A , 2003. https://upload.wikimedia.org/wikipedia/ /f/fe/Nit Cycle.svg. A d
oven dFlEd, and thelr Welght Was 85-4 c(/D) zj Ar;\g:::r;’\ezr:)f& rotection Agency, ps://upload.wikimedia.org/wikipedia/commons/f/fe/Nitrogen Cycle.svg. Accessed on
recorded > . * Alberta Agriculture and Forestry- Government of Alberta, April 25,
) > 2002. https://www1l.agric.gov.ab.ca/Sdepartment/deptdocs.nsf/all/agdex3684. Accessed on August 5, 2018.
Figure 4: The 8mm sieve used to sieve our soil samples. 0-10cm 10-30cm 30-50cm 50-100cm 0-10cm  10-30cm  30-50cm  50-100cm * Rousk, J. .et al. 2009. Applied and Environmental Microbiology, 75, 1589-1596.
Depth Depth * Weil, R.R. & Brady, N.C. 2016. The Nature and Properties of Soils. 15th edition.
. . . . Figure7: A graph directly comparing established and gap forest soil pH. The SH Figure 8: A graph comparing forest and cropland soil pH directly. To obtain the
° Water Was added to eaCh drled SOII SUbsample at d 1'1 rat|0 between gand HvaaIues have\lloeen averagged. ’ “Forested Average” pH values, the data for gap and established forest was k I d
mass of dried soil and volume of water. veraged Acknowledgements
¢ Samples were agitatEd for 30 minUteS in Order to ensure they were ° Figures 7 and 8 directly Compare data for different Site types The SH and Thank you to Canada Summer Jobs and Industrial Paper for sponsoring my lab placement, and to Agriculture and Agri-Food Canada for

funding the overall research project.

i

evenly mixed.

. HG values were averaged to show trends more clearly.
* The pH of each sample was then taken using an automated pH meter.
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