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Soil sampling methods for evaluation of environmental suitability in organic tea garden based on spatial differ—
ence

DU Xia-fei’, ZONG Liang-gang", ZHANG Qi-hui*, DAI Rong-bo?, PAN Han-yue', YUAN Qiang*, XI Yun-guan?, WANG Lei?

(1.College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2.Nanjing Institute of Environ—
mental Sciences, Ministry of Environmental Protection of the People’s Republic of China, Nanjing 210042, China)

Abstract: In order to promote the development of organic agriculture, improve and standardize the organic certification technology system, a
study on soil sampling methods for organic tea garden was carried out. Spatial differences of soil properties, such as organic matter content,
heavy metal content and pH were analyzed under varying sampling methods, including depth, sample point layout and sample numbers a—
mong five organic tea gardens. The results show that among different depths of soil profile, both organic matter content and pH changed sig—
nificantly(P<0.05). The pH was lower and organic matter content was higher in 20~30 cm soil layer where most tea roots exist. Recom—
mended sampling depth of tea garden is 30 cm, as it reflects environmental suitability of tea garden soils more objectively. The order of spa—
tial variation coefficient of heavy metals in the tea gardens was as follows : Pb>Hg>Cu>Cr>As. Hg and Ph were from external sources and
clustered in 0~10 cm soil layer, accounting 49.52% and 61.56% respectively. At the range of different altitudes, soil of slope crest possess
higher organic matter content and lower pH value. Soil indexes changed significantly (P<0.05) by different sampling densities.It is recom—
mended to use area sampling and increase sample numbers in order to solve the problem caused by spatial difference in tea garden soils.
Keywords: organic tea garden;soil environmental quality ; soil sampling; spatial difference
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Table 1 Basic information of experimental tea garden

P S EA YN ARG R MZAERR /2 ZE3mAlhme 3 MBS GLRE
VLIV E RS (FR) HIBE I LK 50 80.0 Eiyrse B 31°17'09"N,119°43'15"E
LA ST ANA (YIW) ek 4 FURE BR 40 200.0 BRI B 31°28'00"N,119°01'50"E
VLA MOEAR 2535 (GF) HigH 60 133.3 pigssid b 31°17'09"N, 120°39'28"E
TLINEOK A M7 (BL) JeIt ER HIBH 20 66.7 P Feb 31°02'14"N,119°21'22"E
ORI 25 (HC) B 18 66.7 ke 11 25°36'35"N, 117°26'32"E

T AR AR PR I A0 A0 (A A B S AR LA A R DL A BT

Note . For long-term tea garden, tea trees would be timely replaced according to growth conditions.
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Figure 1 Location of BL tea garden sampling sites
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Figure 2 Location of GF tea garden sampling sites
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Figure 3 Location of YJW tea garden sampling sites
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Figure 4 Soil properties of tea garden under different

sampling depths
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Figure 5 Distribution of heavy metals in tea garden soil profile
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Figure 6 Soil properties of tea garden under different
sampling heights
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Table 2 Descriptive statistics of soil properties in different
tea gardens

Eat 2 Fymit CPHE W bRER AR
Indexes Area/hm? Mean Range SD cv

pH 66.7 4.62 0.11 0.04 0.010
133.3 4.39 0.13 0.05 0.012
200.0 5.31 0.22 0.09 0.017
HHUE 66.7 17.31 0.93 0.43 0.025
g-kg™ 133.3 29.85 3.20 1.33 0.044
200.0 13.78 8.99 3.80 0.276
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Figure 8 Soil properties of tea garden under different and
combined regions
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Figure 9 Spatial distribution of soil heavy metals in
YJW tea garden
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Table 3 Descriptive statistics of YJW tea garden soil properties and reasonable sampling numbers
sepe  OCPEABC P BE R VEJEE e 25 RK ¥if5/% Confidence
N Mean Range SD Kurtosis Skewness cv 80% 90% 95%
pH 24 5.34 0.76 0.266 -0.074 -1.063 0.05 1 1 1
AHLF OM 24 13.54 8.38 2.609 0.800 -1.082 0.19 2 3 5
K Hg 24 0.07 0.04 0.013 -1.239 0.713 0.20 2 3 5
fifl As 24 6.79 1.80 0.523 3.289 1.515 0.08 1 1 1
£ Pb 24 11.17 14.70 4783 0.163 -0.687 0.43 9 15 23
¥ Cr 24 4227 10.30 3.492 -0.391 1.018 0.08 1 1 1
i Cu 24 18.90 7.50 2813 -2.244 -0.192 0.15 1 2 3
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