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Analysis of nutrient and microbial Biolog function diversity in tea
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2. Institute of Agro-ecology, Fujian Agriculture and Forest University, Fuzhou 350002, China)

Abstract Premature aging and degradation of tea gardens have been critical issues limiting the economic development of tea
industry. Nutrient and microbial diversity in tea garden soils with different planting years were studied. The study was based on pH
and fertility indexes of tea producing environmental conditions (NY/T8 53—2004). Soil pH of 1-year-old tea was 4.73, which was at
grade level. Also soil pH of 6-year-old tea was 4.41, close to grade . Both these grades conformed to acid-base indicators for
high quality tea garden soils. The soil pH of 20-year-old tea was 4.15 (less than 4.5 but close to 4.0) and therefore identified as acidic.
Organic matter, available N (nitrogen) and available P (phosphorus) in the 6-year-old tea soil were respectively at fertility grade
level. That of available K (potassium) was at grade level. Available P was abundant in the 1-year-old tea soil, which was at grade
level. While available N was at grade , organic matter and available K were at grade level. In the 20-year-old tea soil,
organic matter reached grade and available N, P and K reached grade . While the 6-year-old tea soil fertility was the best,
1-year-old tea soil fertility was medium and then the 20-year-old tea soil fertility was the worst. Biolog analysis showed that the
ability of microbial flora to use six kinds of carbon sources was highest in the 6-year-old tea soil. It was lowest in the 20-year-old tea

soil. Microbial utilization of six kinds of carbon sources in the 1-year-old tea soil was moderate. Community diversity indexes
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analysis showed that the Shannon index, Brillouin index, homogeneity index and richness index of the 6-year-old tea soil were the

highest. These indexes were worst in the 20-year-old tea soil.

Compared with the 6- and 1-year-old tea soils, the 20-year-old tea soil

presented the strongest acidification. Organic matter in the 20-year-old tea soil was 47.81% less than that in the 6-year-old tea soil.

Physiological activity of the 20-year-old tea soil microbes was
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Table 1 Physical and chemical properties of different planting years tea soil
XEZ;“ et Orgfg‘frgf’};mer Total N (gkg!)  Total N (gkg)  Total K (grkg ™) "\(:iglf]‘{bgli;\] ‘?:nagﬂizlﬁ)}) A(‘r’sgjl’;i;(
1 473£0.02aA  6.3240.48¢C 3.21£0.21bB 0.18+0.03aA 3.89£0.24bB  52.50+0.20bB  78.91£2.09aA  25.09+2.03aA
6  4.41£0.03bB  25.79+0.66aA 4.46+0.58aA 0.13+0.01bB 5.28+0.16aA  119.70£1.06aA  27.33+4.09bB  14.69+0.10bAB
20 4.13£0.02cC  13.46=1.83bB 1.640.10cC 0.07+0.01¢C 3.61£0.24bB  44.57+0.31cB 3.95+0.16¢C 7.75+0.55bB
P<0.05  P<0.01

P<0.05 and P<0.01 levels, respectively. The same below.

>

Different small and capital letters indicate significant difference at
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Table 2 Main components in media significantly correlated with principle components 1 and 2 in PCA for tea tree soil

Principal component

Carbon sources

Correlation coefficient

1 40 Tween 40 0.95"
Principal component 1 80 Tween 80 1.00"
D- D-Cellobiose 0.98"
D- D-Mannitol 0.97"
D- D-Glucosaminic Acid 0.96"
1- Glucose-1-Phosphate 0.99"
D- D-Galacturonic Acid 0.96"
o- a-Ketobutyric Acid 0.95"
L- L-Arginine 0.95"
-L- Glycyl-L-Glutamic Acid 1.00"
L- L-Phenylalanine 0.95"
2 Pyruvic Acid Methyl Ester 1.00"
Principal component 2 a-D- a-D-Lactose -0.99"
B-  -D- B-Methyl-D-Glucoside -0.99"
D- D-Xylose 0.98"
1- 1-Erythritol 1.00™
L- L-Arginine -0.99"
D- D-Malic Acid -0.99"
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(a) index index index
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