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Investigations of Soil Chemical Properties in the Cultivation Fields of
Rubus coreanus with Different Growth Ages

Jin-Ho Lee, Chang-Ho Lee, Byeong-Suk Kang, and Byung-Koo Ahn'*

Department of Bioenvironmental Chemistry, College of Agriculture and Life Sciences, Chonbuk National University,
Jeonju 561-756, Korea.
! Jeollabuk-do Agricultural Research and Extension Services, lksan 570-704, Korea

This study was conducted to investigate the relations between soil chemical properties and Korean raspberry
(Rubus coreanus Miq.) growth. Soils were collected from 54 sampling sites in 1 to 6 years old Korean
raspbenry cultivation fields (RCFs) at Gochang-gun, Jeollabuk-Do, Korea. In RCF with two to six years old
plants, soil pH and exchangeable Ca™ and Mg2+ contents were higher at the leaf-emergence time, but EC,
available phosphorus content, CEC, and total nitrogen content were higher at the harvesting time; especially at
the harvesting time, the content of available phosphorus in the RCF with 3~6 years old plants were at least
three times higher than in the RCF with 2 years old plants. Water-soluble anions (CI', NOs’, PO,”, and SO;”)
in the RCF were also measured. The contents of NO;” and SO,” were always higher in the RCF with older
plants than in the RCF with younger plants, which were not affected by sampling time and sampling locations
(rhizosphere and non-rhizosphere sites). However, soils collected from non-rhizosphere at the leaf-emergence
time contained higher PO,” content, but CI content was higher in the soils collected from rhizosphere at the
harvesting time. In general, soils in the RCFs contained excess amounts of inorganic nutrients such as available
phosphorus and exchangeable K'. Thus, optimal levels of soil properties for Korean raspbeny cultivation

should be reconsidered.
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Table 1. Mean values of selected chemical properties of soils at leaf-emergence time and harvesting time in the first

growth year of R. coreanus.

Sampling EC SOM  Avail. P,Os B catioms - CEC  TotalN
time Ca Mg K
(1:5) dS m" g kg'] mg kg'l -------------- cmole kg ------mmem- cmol. kg g kg']
LET 5.9 0.4 29.3 335 5.2 1.6 1.3 11.9 1.3
HVT 6.2 2.0 21.6 695 7.0 2.4 1.0 15.8 1.2
OLRC 6.0~6.5 <20 25~35 350~550 5.0~6.0 1.5~2.0 0.7~1.0

"LET: soil sampled in leaf-emergence time, HVT: soil sampled harvesting time, OLRC: optimal levels of soil properties for

Korean raspberry cultivation.

Table 2. Mean values of soil chemical properties in the R. coreanus cultivation fields at leaf-emergence time.

Sampling site Plant pH EC som  Avail - Bx. caions . CEC  Total-N
growth year P,0s Ca Mg K
(1:5) dS m" g kg'1 mg kg‘1 ---------- cmol, kg'l ---------- cmol, kg'1 g kg'l
Rhizosphere 2 5.7a" 0.39b 27.4a 432b 4.95a 1.43a 1.43a 11.6a 1.1b
3 5.9a 0.61ab 34.9a 679 6.63a 2.23a 141a 14.2a 1.4ab
4 6.2a 0.86ab 33.6a 562ab 891a 2.26a 1.67a 12.9a 1.4ab
5 5.9a 1.27a 32.6a 6lla 7.07a 1.89a 1.31a 13.3a 1.6ab
6 5.6a 1.08ab 33.5a 693a 6.61a 2.06a 1.58a 13.8a 1.8a
Non-rhizosphere 2 6.0a 0.44a 30.1a 481b 7.17a 1.52a 1.48a 12.4a l.1a
3 5.8a 0.63a 34.1a 639a 7.04a 2.12a 1.58a 13.3a 1.4a
4 6.2a 0.67a 31.7a 423ab 7.89a 191a 1.27a 12.7a 1.2a
5 5.9a 1.03a 36.0a 506a 6.86a 1.84a 1.38a 12.3a 1.5a
6 5.5a 0.77a 33.6a 537ab 8.94a 2.05a 1.80a 13.7a 1.5a
OLRC' 6.0~6.5 <20 25~35  350~550 5.0~6.0 1.5~2.0 0.7~1.0 - -

"OLRC: optimal levels of soil properties for Korean raspberry cultivation.

¥ Numbers followed by the same letter within a column are not significantly different (Duncan test, P < 0.05).
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Table 3. Mean values of soil chemical properties in the R. coreanus cultivation fields at harvesting time.

Asfoll wE Aeoliet

. . Plant Avail. Ex. cations
Sampling site EC SOM > gy - CEC Total-N
growth year P,0s Ca Mg K
(1:5) dS m" g kg‘1 mg kg'1 --------- cmol, kg'1 --------- cmol, kg'1 g kg'l
Rhizosphere 2 6.0a" 0.94b 21.6b 378ab 5.32a 2.05a 0.59¢c 17.4ab 1.2a
3 5.4ab 1.38ab  32.5ab  1500a 5.10a 0.92a  0.92abc 14.1bc 2.0a
4 5.9a 0.95b 24.0b 1092ab 5.62a 0.72a 0.72bc 12.9¢ 1.4a
5 5.6ab 2.18a 42.7a 1049ab 6.96a 1.19a 1.19a 19.0a 2.4a
6 5.1b 1.66ab  37.8ab  1176ab 5.38a 1.01a 1.01ab 17.1abc 2.3a
) 2 5.7a 1.42a 20.2b 386b 4.84a 2.13a 0.94a 16.9a 1.2b
Non-rhizosphere
3 S.4a 1.33a 29.5ab  1390a 5.22a 2.09a 1.12a 14.5a 1.7ab
4 5.9a 1.58a 29.1ab  1390a 6.12a 2.22a 0.98a 14.6a 1.7ab
5 S.4a 1.34a 30.0ab  1308a 6.02a 2.00a 1.03a 16.9a 1.8ab
6 5.3a 1.81a 40.1a 1453a 6.35a 1.84a 0.99a 18.6a 2.3a
OLRC' 6.0~6.5 <20 25~35 350~550 5.0~6.0 1.5~2.0 0.7~1.0 - -

"OLRC: optimal levels of soil properties for Korean raspberry cultivation.

¥ Numbers followed by the same letter within a column are not significantly different (Duncan test, P < 0.05).
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Table 4. Incidence rate of the withered R. coreanus in different soil pH ranges at harvesting time.

Soil ok 4.1~4.5 4.6~5.0 5.1~5.5 5.6~6.0 6.1~6.5 > 6.5
[0)8 range

P Tang (5.6%)" (22.2%) (30.6%) (16.7%) (8.3%) (16.7%)
Withered Rate (%) 14.9 11.2 13.5 14.4 7.0 13.0

" Portion (percentage) of each soil pH range varied in fifty-four sampling sites of R. coreanus cultivation fields.

100 —e— Rhizosphere 30
—A— Non-rhizosphere

4 7
o o
E 50 >47/‘ £
o %e 10
S N
z e

#
P

- 9 75
% 20 -

g E 50
2710 )

G o 25
(2]

0 0

2 3 4 5 & 2 3 4 5 6

Plant Growth Year

Fig. 1. The concentrations of water-soluble anions (NOj,
a, SO42', and PO43') in soils at the leaf-emergence time
of R. coreanus.
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Fig. 2. The concentrations of water-soluble anions (NO;,
a, SO42', and PO43') in soils at the harvesting time of
R. coreanus.
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