ISN 0367-6315 (Print) / ISSN 22832162 (Online)
Korean J. Soil Sci. Fert. 48(5), 505-508 (2015) Short communication
http://dx.doi.org/10.7745/KJSSF.2015.48.5.505

Effects of Root on Bulk Density of Soils Tested
by Volume Check Apparatus through Water-filling

Gye-Jun Lee*, Jeong-Tae Lee, Jong-Soo Ryu, Dong-Shig Oh, Jeom-Soon Kim', and Yeong-Gyu Lee

National Institute of Crop Science, RDA, Wanju, 55365, Korea
!Extension Service Bureau, RDA, Jeonju, 54875, Korea

(Received: August 31 2015, Revised: October 20 2015, Accepted: October 20 2015)

Soil bulk density is a key parameter for soil physical property. Much root placed in rhizosphere soil lump,
especially in grassland and orchard, makes it difficult to measure soil bulk density. This experiment was
carried out to countermeasure the above drawbacks. Volume check apparatus using water-filling method was
made of acryl for higher accuracy in bulk density measurement. 10 types of land cover, including bare, tall
fescue, rye, and soybean, were used for determining the relationships between root and bulk density. In this
study, higher root volume resulted in higher differences in bulk density between in-situ core soil and
root-ridded core soil, which indicated the volume check apparatus through water-filling could be useful for
increasing the accuracy of bulk density of soils with much root.
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Change in difference in bulk density between in-situ core soil and root-ridded core soil with the increasing root volume ratio
of the taken core soils.
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Materials and Methods
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Results and Discussion
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Fig. 1. The used container holding an invariant and fixed
volume, which made by authors.
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Table 1. Physico-chemical properties of grass and orchard soils in experimental plots.
Particle size distribution Bulk Ex. Cations
Plot : . pH oM Av. P,Os
Sand Silt Clay density Ca Mg
% Mg m”>  1:5H0 g kg'] mg kg'I ----------- cmolc kg'] -----------
Bare 30.5 47.1 223 1.502 6.7 22 255 0.51 3.79 0.29
Tall fescue + Raspberry 24.5 51.2 243 1.405 6.5 33 284 0.88 4.22 0.26
Tall fescue + Fatsia tree  22.4 55.3 223 1.426 6.7 34 266 0.78 4.88 0.30
Tall fescue + Plum tree 229 54.8 223 1.412 6.7 32 256 0.80 4.46 0.26
Tall fescue 23.5 522 243 1.270 6.9 36 294 0.74 3.13 0.22
Aster 232 54.4 223 1.096 6.5 35 299 0.68 5.38 0.22
Moss phlox 259 53.8 20.3 1.383 6.7 32 255 0.60 5.13 0.34
Rye 27.3 524 20.3 1.315 6.8 33 273 0.62 4.88 0.30
Soybean 27.6 56.1 16.3 1.374 6.6 35 216 0.93 4.41 0.23
Bracken 26.7 53.0 20.3 1.158 6.7 33 235 0.74 4.56 0.22
Table 2. Change in volumetric root content ratio and bulk density of core soils in top 10 cm soil of experimental plots.
) Bulk density
Plot Root volume ratio - - - - -
In-situ core soil (A) Root-ridded soil (B) Difference (B-A)
3 -3 -3
cm’ cm Mg m
Bare 0.0183 1.502 1.530 0.028
Tall fescue + Raspberry 0.0525 1.405 1.481 0.076
Tall fescue + Fatsia tree 0.0210 1.426 1.453 0.027
Tall fescue + Plum tree 0.0683 1.412 1.513 0.101
Tall fescue 0.0696 1.270 1.364 0.094
Aster 0.0342 1.096 1.127 0.031
Moss phlox 0.0280 1.383 1.423 0.040
Rye 0.0533 1.315 1.388 0.073
Soybean 0.0173 1.374 1.398 0.024
Bracken 0.0529 1.158 1.212 0.054
In-situ core soil Root-ridded core soil
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Fig. 2. Change in bulk density of core soil with the increasing root volume ratio.

Table 2014 A7 EF ) Helg-fu]e (em’/em)S & o] SAULT}F 7Y e A2 BFRF (0.0342)0] =7
A5 A7 0.0696, (FH AT + AHF)7F 0.06832 tzol e, UA|GRe] AT} 7 8 A et
2 =on F0.0173, YA 0.0183% & v]&= YERIT] 2 (0.0183)0] 7} wag 7|0lsl= Aow TEQIch

Table 20| A ¥a]E Z3HX]7] A EF (In—situ core soil) Table 29} Zro] EoFo] AW =0 QlojA|, HaE A| A3t

o] 4T (Mg m )= M u]HE7} 1.0962 714 Wi,
AES AR 2 U7 15022 7MY w2 84
EE Ho|a 9o} Hiju|FAte] A ESF (In—situ core soil)

oF
=

4 ot olzte

EoFo] & (Root—ridded core soil bulk density)=
WalE kel A Bkl 84 (In—situ core soil bulk
density) Hr} FobS ¢

elo] Wet



508 Effects of Root on Bulk Density of Soils Tested by Volume Check Apparatus through Water-filling

[(Root-ridded core soil) — (In-situ core soil)]

14
i
N

o
=
¢

y = 1.3838x - 0.0027
RZz = 0.9172**

e o 9
s ©® ©°
& o ©

Difference in bulk density
S
N

o

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

Contained root volume ratio, cm3/em3

Fig. 3. Change in difference in bulk density between in-situ
core soil and root-ridded core soil with the increasing root
volume ratio of the taken core soils.
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