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Effects of organic matters on metabolic functional diversity of soil microbial

community under pot incubation conditions
KONG Wei-Dong!' 2, LIU Ke-Xing?, LIAO Zong-Wen?*, ZHU Yong-Guan', WANG Bi-Ling® (1. Research

Center for Eco-Environmental Sciences, Beijing 100085; 2. College of Natural Resources and Environment Science, South China Agricultural
University, Guangzhou 510642). Acta Ecologica Sinica,2005,25(9):2291~2296.

Abstract : Soil sustains an immense diversity of microbes. All life forms rely on microbial processes for their survival. Microbial
diversity is greater than the diversity of any other group of organisms. Microbes are responsible for diverse metabolic functions
that affect soil, plant, animal and human health. Soil biodiversity is essential for the sustainable functioning of agriculture on
which human depends. However microbial diversity is in extinction because of encroachment of human activities on ecosystem
and increasing intensification of land use to meet demographic and sOCio-economic pressures. The urgent problem is how to
curb the loss and how to modulate soil biodiversity to maintain soil fertility and productivity.

It is well known that the application of organic matter can change soil microbial community. The objective of this study is
to assess the effects of organic matter on soil functional diversity after the organic matter amendment. The soils that mixed
with organic matter at 25g/kg dry soil were incubated at room temperature ranging from about 15 to 35 C. The moisture
content was adjusted to 60% of the water-holding-capacity by addition of distilled water. Soils were sampled at 5, 25, 50 and
100 days after incorporation of each substrate to soil. The functional diversity of soil microbial community was determined by
Biolog method. The results are shown as follows. The application of organic matters into soil reduced the functional Shannon
diversity of soil microbial community at early stage (within 5 days) under the present incubation conditions, but increased at
middle stage (from 5 to 50 days). The application of organic matters affected the Biolog substrate utilization potential of soil

microbial communities. The Biolog substrate utilization potential of soil microbial communities was reduced with time, and the
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reduction-rate of the treatments amended with fresh organic matter was lower than that of composted organic matters (10
days ). Carbohydrate was the main carbon source for each treatment. Principal component analysis for soil microbial
communities showed that the composted level (fresh or composted) was the main factor affecting soil microbial communities
within 25 days, soil microbial communities in the treatments with fresh organic matters were similar and those in the
treatments amended with composted org'anié" matters were similar. Hov&ever, after 50 days of the incubation soil microbial
community from each treatment became similar.

Key words :organic matter; soil; microbial community ; metabolic functional diversity
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Table 1 Physical- chemlcal characterlstlcs of soil

pH ZRIR S £ N ﬁﬁﬁ P - #HH K C/N t
(1: 2.5H,0) Organic C(g/kg)  Total N(g/kg)  Alkaline N(mg/kg) Available P(mg/kg) Available K{(mg/kg) C/N ratio

5. 33 18. 17 2. 00 192. 07 18.83  348. 925 9. 34
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Table 2 Characteristics of tested organic matters in the experiment
B A LN T 2N 2P 2 K C/N
Tested organic materials | Organic matter(g/kg) Total N(g/kg) Total P(mg/kg) Total K(mg/kg) C/N ratio
¥ &S ¥ Fresh distiller waste 641. 65 24. 27 5.78 2.96 15. 33
18 B Composted distiller waste 541, 04 29. 29 10. 47 5.52 10. 71
3 8 F5 #F Fresh rice straw 598. 00 10. 21 7.28 20. 34 33. 97
& BB #F Composted rice straw 479. 62 17. 93 4. 89 42. 41 15.52
42 Fresh cow manure 496. 40 14.10 14. 29 9.12 20. 42
& ¥ 4 4& Composted cow manure 275.17 10. 65 7.63 5. 93 14. 99
1.3.2 Biolog B XM Garland B FEE S, BEBRENT: (ODFRBAHEY T 10 T HEOFH L IBEMARESR 100 ml X
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Table 3

Shannon diversity and evenness of soil microbial community

The effect of organic matter on metabolic functional

Trittim 5d 25d 50d 100d
Shannon Z ¥ #: Shannon diversity
CK 3.843 a 4. 325a 3. 410abc 4. 339a
T1 3.752 b 4. 356a 3. 836a 3.991a
T2 3.762b 4.155a 3. 155bc 4.012a
T3 3.744b 4. 284a 3.813a 4.273a
T4 3.770b 4. 195a 3. 757ab 4. 090a
T5 3. 759b 4.342a 3. 714ab 4.122a
- T6 3.752b 4.193a 3. 005¢ 4.273a
Shannon ¥J45] [ Shannon evenness
CK 0. 849a 0. 918¢ 0. 826a 0. 975a
T1 0. 830b 0. 966ab 0.890a  0.943a
T2 0. 837ab 0. 937bc 0. 835a 0. 958a
T3 0. 837ab 0. 968a 0. 908a 0. 958a
T4 0. 836ab 0. 931c¢ 0. 873a 0.952a
T5 0.832b 0. 963ab 0. 905a 0. 938a
T6 0. 836ab 0. 964ab 0;_{3_303 0. 9?_8&

CK X} B8 Control; T1 7 #f i@ A& Fresh distiller waste; T2 J§ ¥
Composted distiller waste; T3 Fr 8 5 #F Fresh rice straw; T4 S
#F Composted rice straw; T5 ¥ 8 4~ 2§ Fresh cow manure; T6 &
43§ Composted cow manure; F§ Duncan &% it . P RN FEFHF R A
3 5% ERE FEKFE; Tested by Duncan method, the letter in the

same column means significant difference at a<Z0. 05
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Fig.1 The comparison of utilization of the same carbon source by soil microbial community form difeerent
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Fig. 2 Principal component analysis of substrate utilization potential of soil microbial communities at different incubation time
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