ABSTRACT]

Let’s Talk About Soil!

(A study conducted using procedures in the GLOBE soil protocols to analyze soil from north & south slopes)
Ella K. Curry - 5" grade
Alpena Middle School, Alpena, AR

Is there a difference in the soil properties of north-facing verses south facing slopes? It was predicted that wooded
northern-facing slopes would have the best soil properties. | was also predicted that open northern-facing slopes would
have the second-best soil properties.

North and south facing slopes were located and a GPS was used to record coordinates. A digital 3-way analyzer was put
directly into soil to determine fertility and ground temperature. Results were recorded. Soil samples were collected and
placed in Ziploc bags. Test kits for phosphorus, potash, nitrogen, and pH were used to analyze the samples.

The pH average levels for North and South slope were both 7.0. Nitrogen, Potash, and Phosphorus levels are as follows:
O=depleted, 1=deficient, 2=adequate, 3=sufficient, 4=surplus. North slope average for nitrogen = 1, south slope
averaged 1.2. North slope averaged a potash level of 1, south slope averaged a potash level of 0.8. North slope averaged
a phosphorus level of 1.2, south slope averaged 1. The digital 3-way analyzer showed a fertility level of 0.8 as the
average for the north slope and 0.6 for the south slope. Fertility levels range from 0-10.

The hypothesis was minimally supported by the data. The north-wooded slope had the highest pH and phosphorus
average. The south-wooded slope and north-wooded slope average for Potash were both 1.5 which was the highest
recorded. The highest nitrogen content was from the south-wooded slope.

Neither the north or south slope had sufficient levels of nitrogen, potash, or phosphorus.
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RESARCH QUESTIONS AND HYPOTHESIS:

INTRODUCTION

In the Northern hemisphere, north-facing slopes retain more moisture than south-
facing slopes. Because south-facing slopes receive more sunlight, they tend to dry
out quicker. Old timers have always stated that north-facing slopes are better for
growing things so | wanted to see if they were correct or if it’s just a myth. | based my
project around the GLOBE protocols for collecting soil samples and documenting test

locations.

QUESTION

Is there a significant difference in the soil properties of north-facing verses south facing
slopes?

HYPOTHESIS

It was predicted that wooded northern-facing slopes would have the best soil
properties. It was also predicted that open northern-facing slopes would have the

second-best soil properties.



METHODS & MATERIALS:

PROCEDURE

The researcher located north and south facing slopes and used GPS to record
coordinates according to the GLOBE soil protocols. A digital 3-way analyzer was put
directly into soil to determine fertility and ground temperature. Results were recorded.
Using a small trowel to dig, soil samples were collected and placed in Ziploc bags and
labeled. The soil samples were then put into individual cups and water was added to
dilute the soil. After the soil settled, a dropper was used to extract the sample from the
cup and the sample was placed in 4 separate test kits (phosphorus, potash, nitrogen,
and pH). Color changer tablets were added by the researcher under adult supervision.

The results were recorded and was analyzed with the use of charts and graphs.

MATERIALS

Soil Samples Soil test kit
Small trowel Droppers
Ziploc bags Distilled Water
Smartphone (for GPS coordinates) Plastic Cup

Digital 3-way analyzer










DATA SUMMARY:

The pH average levels for North and South slope were both 7.0 (neutral). According to the
soil test kit, Nitrogen, Potash, and Phosphorus levels are as follows: 0 = depleted, 1 =
deficient, 2 = adequate,

3 = sufficient, 4 = surplus. The north slope averaged a nitrogen level of 1 and the south slope
averaged 1.2. The north slope averaged a potash level of 1 and the south slope averaged a
potash level of 0.8. The north slope averaged a phosphorus level of 1.2 while the south slope
averaged 1. Neither the north or south slope had sufficient levels of nitrogen, potash, or
phosphorus. The digital 3-way analyzer showed a fertility level of 0.8 as the average for the

north slope and 0.6 for the south slope. Fertility levels range from 0 — 10 with this test.

Location #1 : open, south facing, coordinates 36.371958, -93.324912, Test: fertility 2,
temperature 64 degrees, p1, k1, n1, ph 7.0 neutral

Location#2 : wooded, south facing, coordinates 36.372191, -93.323790, Test: fertility O,
temperature 51 degrees, p1, k2, n2, ph 7.0 neutral

Location#3 : open, north facing, coordinates 36.372977, -93.323939, Test: fertility O,
temperature 51 degrees, p1, k1, nl1, ph 6.5 slight acid

Location#4 : wooded, north facing, coordinates 36.372596, -93.323187, Test: fertility 1,
temperature 46 degrees, p1, k1, n1, ph 7.5 alkaline

Location#5 : open, south facing, coordinates 36.365071, -93335609, Test: fertility O,
temperature 58 degrees, p1l, kO, n1, ph 7.0 neutral

Location#6 : open, south facing, coordinates 36.366184, -93.335609, Test: fertility 1,
temperature 58 degrees, p1l, kO, n1, ph 7.0 neutral

Location#7 : open, north facing, coordinates 36.366176, -93.332054, Test: fertility 1,
temperature 53 degrees, p1, k1, n1, ph 7.0 neutral

Location#8 : wooded, south facing, coordinates 36.371280, -93.327018
Test: fertility O, temperature 54 degrees, p1, k1, n1, ph 7.0 neutral

Location#9 : open, north facing, coordinates 36.376010, -93.322397
Test: fertility 1, temperature 55 degrees, p1, kO, nl1, ph 7.0 neutral

Location#10 : wooded, north facing, coordinates 36.378423, -93.323165
Test: fertility 1, temperature 55 degrees, p2, k2, n1, ph 7.0 neutral



RESULTS:

The pH average levels for North and South slope were both 7.0. Nitrogen, Potash, and
Phosphorus levels are as follows: O=depleted, 1=deficient, 2=adequate, 3=sufficient,
4=surplus. North slope average for nitrogen = 1, south slope averaged 1.2. North
slope averaged a potash level of 1, south slope averaged a potash level of 0.8. North
slope averaged a phosphorus level of 1.2, south slope averaged 1. The digital 3-way
analyzer showed a fertility level of 0.8 as the average for the north slope and 0.6 for

the south slope. Fertility levels range from 0-10.

Soil Test Results for North Slopes and South Slopes
North Slopes South Slopes
. PH Nitrogen | Phosphorus Potash | pH Nitrogen | Phosphorus Potash
Location ﬂ') (ppm-N) |  (PPm-P) (pﬁ)m ) 2‘3;) (ppm-N) |  (ppm-P) | (ppmM-K)
1 6.5 1 1 1 7.0 1 1 1
open
2 7.0 1 1 1 7.0 1 1 0
Open
3 7.0 1 1 0 7.0 1 1 0
open
Total | 205 3 3 2 21.0 3 3 1
Mean | 683 1 1 066 | 7.0 1 1 0.33
4 7.5 1 1 1 7.0 2 1 2
wooded
5 7.0 1 2 2 7.0 1 1 1
wooded
Total | 145 2 3 3 14.0 3 2 3
Mean | 725 1 1.5 1.5 7.0 1.5 1 1.5




Soil Test Results for North Slopes and South Slopes

North Slopes South Slopes
pH . Potash pH . Potash
R Nitrogen | Phosphorus Nitrogen | Phosphorus
Location | (0- (ppm- | (O- (ppm-
14) (ppm-N) (ppm-P) K) 14) (ppm-N) (ppm-P) K)
1 6.5 1 1 1 7.0 1 1 1
open
2 7.0 1 1 1 7.0 1 1 0
Open
3 7.0 1 1 0 7.0 1 1 0
open
4 7.5 1 1 1 7.0 2 1 2
wooded
5 7.0 1 2 2 7.0 1 1 1
wooded
Total 35.0 5 6 5 35.0 6 5 4
Mean | 70 1 1.2 1 7.0 1.2 1 0.8
North Slopes South Slopes
Nitrogen Phosphorus( Potash Nitrogen Phosphorus Potash
Location PH(0-14) (ppm-NO ppm-P) (ppm-K) Location  PH(0-14)  (ppm-NO (ppm-P) (ppm-K)
10pen 6.5 1 1 1 10pen 7 1 1 1
20pen 7 1 1 1 20pen 7 1 1 1]
3 Open 7 1 1 0 3 Open 7 1 1 0]
4 Wooded 7.5 1 1 1 4 Wooded 7 2 1 2
3 Wooded 7 1 2 2 3 Wooded 7 1 1 1
Total 35 3 6 3 Total 35 6 5 4
Mean 7 1 1.2 1 Mean 7 1.2 1 0.8
. North Slopes Combined South Slopes Combined
: .
1 I 10
’ 10pen 20pen 30pen  4Wooded SWooded  Total Mean : IlCFer IJCFer ISCFer —'I'.'-.':-:-cec SI'.'-.':-:-cec Total II'-.-’ear
BPH(0-14) Nitrogen [ppm-NO Phosphorus(ppm-P) Patash (ppm-K) WPH (0-14) Nitrogen [ppm-NO Phosphorus({ppm-F) Patash {ppm-K)
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North Slopes

Phosphorus
Location  (ppm-P)
10pen
2 0Open
3 Open
4 Wooded
5 Wooded
Total
Mean 1.

= R R i

North Slopes Combined Phosphorus(ppm-P)

2
llllll
]

10pen 20pen 3 Open 4Wooded 5Wooded Total

North Slopes

Potash
Location  (ppm-K)
10pen
2 0pen
3 Open
4 Wooded
5Wooded
Total
Mean

L A - )

North Slopes Combined Potash (ppm-K)

1 I I I
0

10pen 20pen 30pen 4Wooded 5Wooded Total

Mean

Mean

o

w

(=]

0

45

35

25

15

05

South Slopes Combined Phosphorus(ppm-P)

10pen

10pen

South Slopes

Phosphorus
Location  (ppm-P)
10pen
2 0pen
3 Open
4Wooded
5 Wooded
Total
Mean

LA e R i e

20pen 3 Open 4Wooded 5Wooded

South Slopes

Potash
Location  (ppm-K)
1 Open
2 Open
3 Open
4 Wooded
5 Wooded
Total
Mean 0.

=T R I = =T

South Slopes Combined Potash (ppm-K)

20pen 3 0pen 4Wooded 5Wooded

Total

Total

Mean

Mean

12



CONCLUSION:

The hypothesis was minimally supported by the data. The north-wooded slope had the
highest pH and phosphorus average. The south-wooded slope and north-wooded
slope average for Potash were both 1.5 which was the highest recorded. The highest
nitrogen content was from the south-wooded slope. Neither the north or south slope

had sufficient levels of nitrogen, potash, or phosphorus.

DISCUSSION:

The soil sample analysis showed little to no variation between north and south slopes.
The researcher wonders if there is not a discrepancy between north and south slope
soil content due to the fact that there is not much topsoil left on hillsides because of
run-off. Additionally, the land is treated each year with Grazon to control the weed
population. It would be interesting to collect soil samples from bottom land between
two slopes to determine if the soil content is the same or different. Another possible
experiment would be to test slopes that have been treated with chemicals and slopes

that have not been treated with chemicals.
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