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Effect of Different Cultivation Systems on Soil Glomalin Content and
Nutrient Uptake of Strawberry in Controlled Horticultural Land

Se Gyu Min, Seung Ho Lee, Sang Hoe Nam, Yong Uk Choi, Su Yeol Lee, Su-Seon Parkl,
Seong-Tae Lee’, Eon-Seok Kim’, Won-Doo Songz, and Young-Han Lee’*

Goseong-Gun Agricultural Development Technology Center, Goseong 638-804, Korea

'Rural Development Administration, Suwon 441-707, Korea

ZGyeongsangnam—do Agricultural Research and Extension Services, Jinju 660-370, Korea

Glomalin has important roles in soil aggregation in agricultural lands including controlled horticultural lands.
The objective of this study was to measure total glomalin content of soils treated conventional farming system
(CFS), conventional farming system without pesticides (CFSWP), and organic farming system (OFS) for
strawberry cultivation under greenhouse in Goseong-gun, Korea. The average concentration of total glomalin
in the soils was significantly higher in the OFS (2.00 mg g'l) compared to the CFS (1.68 mg g'l). In addition,
soil microbial biomass C content was 4.9 times higherin the OFS (821 mg kg'l) compared to the CFS (169 mg
kg'l). Nitrogen uptake rate of strawberry was higher in the OFS (52.4%) than that in the CFS (13.0%).
Furthermore, yield of strawberry in OFS (51 Mg ha") was significantly higher compared to CFS (35 Mg ha").
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Table 1. Total amounts of fertilizer application during
strawbenry cultivation in greenhouse.

Treatment TN P,0;s K20
----------------- |30 1V —
CFS 385 104 179
CFSWP 191 58 93
OFS 124 80 136

'CFS, conventional farming system; CFSWP, conventional
farming system without pesticides; OFS, organic farming system.
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Table 2. Comparison of total glomalin and chemical properties in soils affect by different cultivation systems under

greenhouse at harvesting stage.

Treatment’ TG SMBC' pH EC OM  Avail. P,Os Exch. Cation NOs-N
K Ca Mg
mg g’ mg kg'1 (1:5) ds m’' g kg'1 mg kg'1 ---------- 1) P N — mg kg'1
CFS 1.68 169 6.4 1.25 26 448 0.39 8.7 1.8 20
CFSWP 1.93 216 6.7 2.24 31 391 0.63 11.2 2.3 93
OFS 2.00 821 6.8 0.33 31 640 0.33 8.0 1.8 10
LSD (p<0.05) 0.309 110.3 0.42 0.715 2.8 128.6 0.329 0.55 0.17 38.1

TCFS, conventional farming system; CFSWP, conventional farming system without
total glomalin. §SMBC, soil microbial biomass carbon content.
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Fig. 1. Cormrelation between total glomalin and organic
matter in controlled horticultural soils.
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Fig. 2. Correlation between microbial biomass C and
organic matter in controlled horticultural soils.
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Table 3. Nutrients uptake of strawbemry affect by different cultivation systems.
Treatment’ Fruit Plant Total Uptake rate

N P K N P K N P K N P K

kg ha’ %
CFS 25 2 58 25 1 32 50 3 90 13.0 6.6 60.6
CFSWP 26 2 43 35 1 41 61 4 84 319 15.8 108.8
OFS 36 2 97 29 1 40 65 3 137 52.4 8.6 1213
LSD (p<0.05) 2.0 05 488 49 NS 6.6 6.4 0.4 51.1 4.10 0.65 NS
+CFS, conventional farming system; CFSWP, conventional farming system without pesticides; OFS, organic farming system.
Table 4. Yield and yield component of strawberry at harvesting stage.
Treatment’ Fresh plant weight Fresh fruit weight Leaflet length  Leaflet width Sugar content Yield
g plant’ g fruit” cm cm Brix Mg ha’

CFS 102 21.2 11.8 9.7 8.5 35
CFSWP 126 214 10.5 8.5 8.7 32
OFS 149 30.3 11.6 9.8 9.5 51
LSD (p<0.05) 13.7 1.65 NS NS NS 4.4

'CFS, conventional farming system; CFSWP, conventional farming system without pesticides; OFS, organic farming system.
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