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to tea plantations
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Abstract: To provide a scientific basis for sustainable use of soil and sustainable development of tea planta-
tions, soil organic carbon (SOC), total nitrogen (TN), and total phosphorus (TP) at different ages (2-3, 9-10,
and 16-17 years old) were measured in returning farmland to tea with elemental changes in the soil profile of
the tea plantations noted. Three tea plantations with different ages located in Zhongfeng Township of Mingshan
District were selected as the study plots, and the near cropland was used as contrast. Adopting field investiga-
tion and indoor analysis methods, soil samples were collected from 0-10, 10-20, and 20-40 c¢m depths with
SOC, TN, and TP being analyzed and C:N, C:P, and N:P ratios being estimated. ANOVA was performed using
the DPS software (7.05). Two-way ANOVA, followed by the least significant difference (LSD) test (P<<0.05),
was used to compare the sites representing the different tea plantations age and soil layer. Results showed that
after returning farmland to tea, SOC content and TN significantly decreased first (P<<0.05) and then increased
(P<<0.05); whereas, changes of TP were relatively stable (P<<0.05). In the 0—10 cm soil layer, C:N of return-
ing farmland to tea was significantly higher than the control (P<<0.05); whereas C:P and N:P were significantly
lower than the control  (P<<0.05). In the 10-20 cm soil layer, C:N of returning farmland to tea was signifi-
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cantly higher than the control (P<<0.05). In the 2040 cm soil layer, C:N for returning farmland to tea (2-3
years old) was significantly higher than other plots (P<<0.05). Also, after returning farmland to tea, the artifi-
cial disturbance decreased, which resulted in the degradation of organic matter decomposition rate. Therefore,
returning farmland to tea was beneficial to SOC and TN accumulation, improved P efficiency, but limited P on
tea plantations which became problematic overtime. [Ch, 4 fig. 4 tab. 25 ref. ]
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Table 1 Description of the sampling plots
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Figure 1 Distribution of organic carbon contents in the soils  Figure 2 Distribution of total nitrogen contents in the soils

of returning farmland to tea of returning farmland to tea
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Figure 4  Correlations of soil carbon, nitrogen and phosphorus for returning farmland to tea
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Table 2 Distribution of C:N ratios in the soils of returning farmland to tea

T HER A
+ Z/em
ck RT2-3 RT9-10 RT16-17
0~10 21.97 £ 0.77 b° 26.28 + 0.92 a" 2545 + 1.94 a* 26.06 + 1.88 a®
10~20 22.57 + 0.60 b* 27.84 +2.10 a° 2545 + 1.09 a* 26.30 + 2.28 a*
20~40 23.78 £ 0.71 b* 32.12 + 4.03 a* 25.68 £ 1.90 b* 23.40 + 1.73 b*

YOWT s AN ) 5 B 3 7 7 A ) - 2 R [r] 3R 4 B ] 22 57t 8 25 (P<<0.05) , b b AN [l 5 B 2 75 7 AH ) 45 BROR [] - )2 ) 2 5 o 2%
(P<<0.05).
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Table 3 Distribution of C:P ratios in the soils of returning farmland to tea
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Table 4 Distribution of N:P ratios in the soils of returning farmland to tea

- Bom SR T
ck RT2-3 RT9-10 RT16-17
0~10 237 £ 032 a* 1.42 + 0.02 b* 1.49 £ 0.15 b* 1.44 + 0.13 b*
10~20 191 +0.29 a® 1.37 £ 0.09 b* 1.45 £ 0.14 b 1.61 £ 0.13 b*
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