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Analysis of Community Level Physiological Profiles
In the Rhizosphere of Brassica rapa subsp. pekinensis
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Abstract - The community size of culturable heterotrophic bacteria and community level
physiological profiles(CLPP) in the rhizosphere of Brassica rapa subsp. pekinensis (Chinese
cabbage) were analyzed in two different sites. The average community size of culturable hetero-
trophic bacteria ranged between 2.65x 106 CFU g~ soil (Suwon) and 3.75x 106 CFU g-! soil
(Yesan), whereas those of bulk soils ranged between 2.45x 10 CFU g~ soil (Suwon) and 2.97 x
108 CFU g1 sail (Yesan). The average functional richness of Suwon rhizoshper e was 90.8, wher e-
asthat of Yesan rhizosphere was 154.1. High level of correlation was found between the commu-
nity size and functional richness. The most actively utilized substratesin both rhizospheres were
adonitol, L-asparagine, D-gluconic acid, L-glutamic acid and D-galacturonic acid. Clear differ-
ences were seen in the utilization patterns between the two sites. Differences were also observed
for the patterns of bulk soils between the two sites, although D-raffinose and D-mannose were
found asthe commonly utilized substrates.
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Table 1. Viable counts, number of positive tests and functional richness data from the CLPP analysis of B. rapa subsp. pekinensis

rhizosphere
Viable counts(CFU g~ soil) Positive testsa Functional richness
Suwon Yesan Suwon Yesan Suwon Yesan
Rhizosphere 1 1.96 % 108 4.10x 10° 56 87 614 170.1
Rhizosphere 2 3.34x 108 3.40x 10° 84 82 120.2 138.1
Bulk soil 2.45x% 108 2.97 x 106 70 6 94.2 3.7

3Positive tests are the number of tests with absorbance at 590 nm=0.25 or higher from the Biolog GN2 data, and functional richness is the sum of absorbances

for all positive tests.

Table 2. The most actively utilized substrates

Collective Suwon Yesan
Rhizosphere Rhizosphere? Bulk soil Rhizosphere? Bulk soil
Adonitol (10.89)° L-Asparagine(5.68) D-Glucosaminic acid (3.22) D-Trehalose (6.64) D-Mannose(1.24)
D-Galactonic

L-Asparagine(10.62)

D-Gluconic acid (10.03)
L-Glutamic acid (9.95) D-Galacturonic acid (4.57)
D-Galacturonic acid (9.52) L-Glutamic acid (4.33)

Adonitol (5.59)
D-Gluconic acid (5.27)

D-Raffinose(3.02)

D-Mannose(2.89)
D-Galacturonic acid (2.87)
Tween 40(2.66)

D-Raffinose (6.06)
D-Maltose(5.97)
D-Mannitol (5.97)
a-D-Glucose(5.89)

acid lactone (0.89)
D-Raffinose (0.54)
Malonic acid (0.41)
Xylitol (0.34)

aRhizosphere data are the averages of two estimates.
PNumbersin parentheses indicate absorbance at 590 nm.
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Fig. 1. Viable counts versus functional richness. The correlation
coefficient was 0.986.
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