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Characteristics of Soil Nutrients and Enzyme Activity of Ancient
Tea Garden in Jingmai, Lancang, Yunnan Province
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Abstract: Ancient tea gardens in Yunnan Province are regarded as the provenance of Pu-erh Tea, and the ancient tea
garden (ATG) in Jingmai, Lancang County is a typical example of cultivated ATGs. In order to investigate soil nutrients
and enzyme activity, the ATG soil in Jingmai and its neighboring conventional tea garden (CTG) and forest soils were
sampled. Soil pH, organic matter (OM), total N (TN), total P (TP), total K (TK), alkaline hydrolyzed N (AN), available P
(AP), available K (AK), Ca, Al, Mg, activity of acid phosphatase, catalase, urease and saccharase were analyzed. The
results showed that (1) All the soils were acid and at a pH of 3.80~3.91, and pH in tea garden soils was lower than in forest
soil. (2), The OM, N, P and soil enzyme activity were rich in top soil (0~20 cm) and poor under 20 cm in different soil
layers, while K, Mg and Al showed no obvious difference in different layers. (3) OM was rich in all soils, and the contents
of OM, TN and AN were CTG < ATG < forest, while TP and AP were richest in ATG. (4) Enzyme activity showed
different distribution patterns in the three soils. (5) Soil pH correlated with metal elements, N existed the most significant
correlation with other nutrients, and soil nutrients did certain correlation with soil enzymes, especially N, C, P, K.
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Table 1 Contents of soil organic matter, nitrogen and phosphorous
(cm) (g/kg) N(g/kg) N(mg/kg) P(g/kg) P(mg/kg)
Tea Garden Type  Soil Depth Organic Matter ~ Total N Alkaline hydrolyzed N Total P Available P C/N
0 20 88.18B 3.49B 283.37B 0.72A 1.051A 14.68B
(4.13) (0.23) (32.59) (0.18) 0.254) (0.35)
20 40 65.63b 2.60a 178.35ab 0.61a 0.824a 14.66b
(ATG) (5.26) (0.22) (22.00) (0.20) (0.242) (0.65)
76.91p 3.04p 230.86 B 0.67cx 0.937cx 14.67B
(12.83) (0.52) (61.76) (0.18) (0.268) (0.49)
0 20 79.34B 3.14B 240.18B 0.43B 0.878A 14.65B
(13..92) (0.51) (40.97) (0.10) (0.154) (0.64)
20 40 60.43b 2.46b 188.59b 0.34b 0.504a 14.12b
(CTG) (15.63) (0.49) (19.85) (0.08) 0.222) (0.90)
69.89p 2.80B 214.398 0.39B 0.691p 14.38p
(17.02) (0.59) (40.61) (0.10) 0.267) (0.77)
0 20 166.35A 5.95A 318.48A 0.57AB 1.222A 17.26A
(19.57) (0.61) (31.46) (0.03) 0.213) (0.47)
20 40 138.52a 4.46b 290.27a 0.55ab 0.550a 17.98a
(Forest) (21.58) (0.63) (20.30) (0.05) (0.081) (0.38)
152.23ax 5.03ax 304.38cx 0.563 0.886Cx 17.62x
(23.91) (0.83) (69.98) (0.04) (0.395) (0.55)
a=0.05 A B C 0~20 cm
a b ¢ 20~40 cm a B vy 0~40 cm

Note: Values in the brackets show the standard error; average means followed by the different letter in the same column are significantly
different (a=0.05); A, B, and C stand for the soil depth of 0~20 cm, a, b and ¢ stand for the soil depth of 20~40 cm, and &, 3 and Yy

stand for average contents of 0~40 cm soil depth.
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Table 2 Soil pH and contents of metal elements
cm " K g/kg K mg/kg Ca g/kg Mg g/kg Al g/kg
Tea Garden Type Soil Depth P Total K Available K Total Ca Total Mg Total Al
0 20 3.80A 8.35A 139.25A 0.27A 3.29A 65.82A
(0.06) (0.88) (73.01) (0.04) (0.43) (9.49)
20 40 3.82a 8.57a 53.50b 0.22a 3.37a 64.35a
ATG (0.03) (1.00) (10.47) (0.02) (0.51) (11.03)
38113 8.46x 96.38x 0.24x 335a 65.09a3
(0.04) (0.88) (66.58) (0.04) (0.38) (9.56)
0 20 3.87A 8.74A 123.00A 0.38A 3.30A 59.25A
(0.10) (1.35) (22.73) (0.15) 0.41) (8.20)
20 40 3.88a 8.73a 72.50ab 0.28a 3.40a 61.22a
CTG 0.11) (1.08) (23.01) (0.04) (0.40) (7.15)
3.88apB 8.73a 97. 75 0.33ax 3.35a 60.213
(0.10) (1.13) (34.33) (0.13) (0.38) (7.20)
0 20 3.88A 5.97B 90.00A 0.46A 2.44B 69.04A
(0.02) 0.28) (12.53) 0.34) 0.23) (5.68)
20 40 391a 6.03b 99.33a 0.31a 2.48b 77.31a
Forest (0.08) 0.34) (6.66) (0.09) (0.19) (10.19)
3.90ax 6.003 94.67x 0.38ax 2.463 73.18ax
(0.05) 0.28) (10.33) 0.24) (0.19) (8.66)
a=0.05 A B C 0~20 cm
a b ¢ 20~40 cm a B vy 0~40 cm

Note: Values in the brackets show the standard error; average means followed by the different letter in the same column are significantly
different (a=0.05); A, B, and C stand for the soil depth of 0~20 cm, a, b and ¢ stand for the soil depth of 20~40 c¢m, and &, 3 and y

stand for average contents of 0~40 cm soil depth.
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Table 3 Soil Enzyme Activity in forest, conventional tea garden and ancient tea garden
cm mg/g mg/g mg/g ml/g
Tea Garden Type Soil Depth Urease Acid Phosphatase Saccharase Catalase
0~20 2.217A(0.735) 15.10B(0.28) 3.446A(0.263) 4.18B(0.40)
ATG 20~40 1.605a(0.474) 13.00b(0.20) 2.524ab(0.277) 3.77b(0.44)
1.911cx(0.720) 14.053(1.15) 2.821c[3(0.800)  3.98[3(0.44)
0~20 0.771B(0.051) 13.32C(0.89) 3.195A(0.575) 4.49B(0.18)
CTG 20~40 0.703b(0.320) 11.93b(0.43) 2.298b(0.753) 4.04ab(0.53)
0.737[3(0.226) 12.63y(1.33) 2.4713(0.907) 4.26[3(0.44)
0~20 1.771AB(0.960) 17.77A(0.35) 3.986A(0.660) 4.99A(0.12)
Forest 20~40 0.965b(0.134) 16.08a(0.35) 3.388a(0.294) 4.62a(0.30)
1.368([3(0.827) 16.930x(0.98) 3.687cx(0.563) 4.81x(0.29)
a=0.05 A B C 0~20 cm
a b ¢ 20~40 cm a B vy 0~40 cm

Notes: Values in the brackets show the standard error; average means followed by the different letter in the same column are
significantly different (a=0.05); A, B, and C stand for the soil depth of 0~20 cm, a, b and ¢ stand for the soil depth of 20~40 cm, and
o, B and Yy stand for average contents of 0~40 cm soil depth.
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