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Effects of long-term fertilization on functional diversity of soil microbial

community of the tea plantation
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Abstract The effects of long-term fertilization on soil microbial communities of tea plantation were investigated by using
BIOLOG techniques. Based on AWCD and community diversity index the treatments with fertilizers resulted in increasing
the abundance and diversity of soil microorganisms compared to the non-fertilizing treatment the combination of inorganic
and organic fertilizers showed the greatest effect followed by the application of organic matter while inorganic fertilizer had
less effect. Long-term fertilization exhibited little influence on the common species of soil microorganisms according to the
analysis of multiple indexes however application of organic fertilizer caused unevenly distribution of microbial communities
in soil. After analyzing the principle components it was found that the differentiation of soil microbial communities was
mainly caused by carbohydrate and carboxylic acid. The improvement of soil fertility of tea plantation enhanced the

microbial activity.
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1
1.1
107°81'E 24°44'N
16.5~20.5 C
0~20 cm 11.7 g kg™ 1.07 g kg™ 0.36 g kg™ 19.2 ¢ kg™!
12.7 mg kg™ 12.79 mg kg™ 57.4 mg kg™' 2001 10
1.2
2001 2 120 ¢m 2002
3 15000 kg hm > 3 11 1200 m’
4
DY +100% 6000 kg hm > + 450kg hm ~*
DWY +50% 1830 kg hm ™ +50 % NPK 480 kg hm > + 690
kg hm > +KCl 82.8 kg hm
W 100% NPK 600 kg hm™ + 750 kg hm ™ + 375 kg hm ™ + KCI 465
kg hm ~*
CK 11 5~15 25.3 % 3 1-~5
4.7% 6 20 30.0 %
1.3
2006 7 20 5 0 ~20cm 3
2 1 1 N p
N P
CODecr N N
P P Olsen
BIOLOG ECO MicroPlate Matrix Technologies
Corporation 10 g 100ml
200 r min~' 30 min 10771077 107°
150 wl 1 3 25+1 C 10 d
12 h  BIOLOG 590 nm
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Excel-2003 SPSS12. 0 Statistical Product and Service Solutions
2.1
1
CK DY DWY W 3.74% 30. 84%
6. 54% 33.31% 77.01% 102.92% 11.48% 1.64% 6.56% 19.44% 20.49% 7.16%
W DY DWY 5.98% 17.69% DY DWY
C/N
N N
1
Table 1 Difference of soil nutrient in different treatments
Soil total N Alkali-hydrolyzable N Organic matter Soil total P Soil total K
Treatments -1 _1 _ —1 -1
g kg mg kg g kg g kg g kg
DY 1.11 16.41 12.40 0.68 1.819
DWY 1.40 21.79 13.77 0.62 1.835
W 1.14 24.98 11.71 0.65 1.632
CK 1.07 12.31 11.70 0.61 1.523
2.2 ELISA AWCD 07 _a Dy
Average Well Color Development 06 A DWY
AWCD ’ AWCD
AWCD
Q
S
~
ELISA Enzyme-Linked Immu-
nosorbent Assay AWCD 1
CK AWCD
AWCD 12 36 60 84 108 132 156 180 204 228 252 276
DWY > DY > W > CK I} ] Incubation time (h)
1 AWCD
10~12 Garland 0 Fig.1 Variation in AWCD over time
DY DWY W CK AWCD 2 DY DWY W CK AWCD
p<0.01 DY DWY W AWCD p <0.05
DY DWY AWCD
AWCD w CK DWY

http //www. ecologica. cn



3358 27
2.3
ELISA 144h 31
3 Maguran Shannon ® DWY DY W CK
p <0.01 DY W CK Shannon
p>0.05
2 AWCD
Table 2 ANOVA of AWCD for different treatments
F P
Variables Source SS df MS F value p-value
AWCD Between Groups 0.465 3 0.155 5.438 0.002
DY DWY W CK Within Groups 2.510 88 0.029
Total 2.976 91
AWCD Between Groups 0.251 2 0.127 3.812 0.027
DY DWY W Within Groups 2.175 66 0.033
Total 2.427 68
3
Table 3 Diversity indices of soil microbial communities
Treatments Shannon Shannon index Simpson Simpson index Pielou Pielou index
DY 4.1950 +0.019 0.9790 +0.011 1.1040 £0.013
DWY 4.3402 £0.041 0.9810 +0.061 1.0685 +0.041
w 4.180 +£0.023 0.9849 +0.023 1.1931 £0.035
CK 4.1524 +0.017 0.9812 +0.039 1.1618 +0.043
Simpson "
CK Simpson
p>0.05
Pielou CK DY DWY
0.05 W CK p>0.05 DY DWY
12
14
15
2.4 AWCD
4  AWCD R 0.894 0.726
0.982 n =23  Shannon R 0.976 0.988 n=7
4 AWCD
Table 4 The relationships between soil nutrient and AWCD or diversity indices
Item Soil total N Alkali ydrolyzable N Organic matter Soil total P Soil total K
g kg™ mg kg~ g kg™ g kg™ g kg™
AWCD N =23 AWCD value 0.726 " 0.249 0.894 "~ 0.304 0.982 "
Shannon Shannon index 0.988 ** 0.431 0.976 ** -0.223 0.735"
Simpson Simpson index -0.034 0.661"* -0.393 -0.201 -0.488
Pielou Pielou index -0.705* 0. 065 -0.916 " -0.025 -0.840""
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BIOLOG

218 20

5 PCA1 PCA2
Table 5 Main substrates with high correlation coefficients for PCA1 and PCA2 in PCA of diversity patterns for each site of upper layer

PCA1 r PCA2 r
Carbohydrates Carbohydrates
D - - -y- D-Galactonic Acid y-Lactone 0.754 D L-a- D L-a-Glycerol Phosphate 0.697
N- -D- N-Acetyl-D-Glucosamine 0.952 a-D- a-D-Lactose 0.654
Tween 40 0.766 Glycogen 0.810
20 Tween 80 0.710 Phenylethyl-amine 0.733
D- D-Mannitol 0.955 Carboxylic Acids
L- L-Asparagine 0.98 D + - D-Malic Acid 0.649
Putrescine 0.815 2- 2-Hydroxy Benzoic Acid 0.754
Carboxylic Acids Amino Acids
-1- Glucose-1-Phosphate 0.789 L- L-Serine 0.886
D- D-Galacturonic Acid 0.908
3- 4- a-Ketobutyric Acid 0.665
D- D-Glucosaminic Acid 0.735
4- 4-Hydroxy Benzoic Acid 0.978
Amino Acids
L- L-Arginine 0.767
L- L-Phenylalanine 0.718
BIOLOG
a BIOLOG
BIOLOG
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