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Abstract: Evaluation of soil fertility caused by a change in land use pattern can provide a theoretical basis for
soil improvement. The purpose of this study was to explore and to evaluate the evolutionary development of soil
fertility after land use change from an evergreen broadleaf forest to Mao bamboo  (Phyllostachys edulis ) stands
and white tea (Camellia sinensis) plantations. Soil samples were taken from 4 soil profiles including the 0-10,
10-30, 30-60 and >60 cm soil depths, analyzed with a correlation analysis, and evaluated according to soil
fertility grading standards for white tea plantation and Mao bamboo. Results showed that organic carbon and
available N, P, and K in the 4 soil profiles greatly decreased with soil depth. Soil pH values in each soil layer
of the 10-year-old Mao bamboo stands and a 10-year-old white tea plantation increased slightly; whereas, or-
ganic carbon in the 0-10 and 10-30 c¢m soil depths in these bamboo and tea plantations decreased slightly.

Compared to the evergreen broadleaf forest, available N in a 40-year-old white tea plantation was 26.1 mg-kg™
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lower in the 0-10 cm soil layer and 11.9 mg-kg™ lower in the 10-30 c¢m layer. Available P and K in the 0-10
and 10-30 cm soil depths of white tea plantations increased and then decreased with plantation years. Soil or-
ganic carbon content was positively correlated with soil available N (R? =0.767 0) and K (R? =0.731 8) (P<<
0.01), but not with soil available P. According to soil fertility standards, organic carbon and available N and K
in the soils under Mao bamboo stands with white tea plantations were deficient with available P extremely defi-
cient. In light of the evolutionary changes, farmers should increase the rates of organic manure and chemical
fertilizer so as to ensure improvement in soil fertility. [Ch, 6 fig. 2 tab. 19 ref. ]

Key words: soil science; evergreen broadleaf forest; Mao bamboo  (Phyllostachys edulis); white tea (Camellia

sinensis ) plantation; soil fertility quality; land use pattern
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K Cunninghamia lanceolata Bk, WEHIAS Pinus elliorii BRI 35 M . T HEFER R T TR AR A FUTH
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b H B AR 15, BATMOEE S A L. P AaEAE 1%, AERHH R AE 100~150 kg-hm™,
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Figure 1 Changes of soil pH with soil depths Figure 2 Changes of organic carbon contents in the soils
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Table 1 Bulk densities in the soils under different utilization ways

TR E/ (grem™)

+ )Z/cm - o
Ji#] b 10 4F AR 5 Il 40 A4 25 10 4E/E BATHR 40 4R BATR
0~30 134 a 1.05 b 1.09 b 1.14 b 1.1l b
30~60 142 a 1.26 b 124 b 124 b 123 b

Yl AREVNE PR OR 22 5 B3 (P<0.05).
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Figure 3 Changes of available N contents in soils Figure 4 Changes of available P contents in soils
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Figure 6  Relationships between organic carbon contents and available nutrient contents in the soils
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Table 2 Fertility grading indicators of the soils under orchards and forest stands

P el 3t - e (S
A (mg-kg™) AR (mg-kg™) LB/ (g-kg™)  AA/ (mg-kg™) Wik A/ (mg-kg™) A7 %4/ (mg-kg™)
1 >15 >150 >150 >15 >200 >120
2 10~15 100~150 100~150 10~15 100~200 80~120
3 5~10 50~100 50~100 5~10 80~100 50~80
4 3~5 30~100 20~50 3~5 <80 <50
5 <3 <60 <20 <3

W AT Phyllostachys violascens ™™ FI (A 2SS L BFVEY) o i T ol /i J5 10 R 828 A0 | VB Y J it I A8 BB =X 110
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