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Fig.1 Spatial distribution of sampling sites in Longxi County
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Table 1 Changes in soil fertility index in 2018

JiSWAE LD SN (] Fe/ME ¥ brifEZ BREH (%)
Fertility index Maximum Minimum Mean Standard deviation Coefficient of variation
FAHLE (gkg) 20.42 0.49 7.54 3.48 46.15

2A (gkg!) 2.00 0.25 0.73 0.31 41.69

2 (gkg) 1.35 0.12 0.73 0.19 25.57

28 (gkg) 38.12 3.15 17.96 442 24.62
5% (msem™) 342.00 56.26 108.63 37.56 34.58

pH 9.75 7.07 8.50 0.33 3.84
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Fig.2 Spatial distribution of soil nutrients
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Table 2 Ratio of the area in soil nutrient content classification

&9
F4r i Level
Nutrient Ttem —& —% =% o2 i3 Vay
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
AHLET bR (gkg) > 40 40 ~ 30 30 ~20 20~10 10~6 <6
HA (km?) 130.11 1390.60 842.04
TR (%) 5.50 58.86 35.64
A FrifE (gkg) >2.0 20~15 15~1.0 1.0~0.75 0.75~0.5 <05
M (km?) 0.42 92.22 639.67 1390.18 288.53
TR (%) 0.02 3.82 26.53 57.66 11.97
e Faf (gkg™) >1 1.0~0.8 0.8~0.6 0.6~ 0.4 0.4~02 <02
L (km?) 10.12 563.38 1219.81 512.75 59.50 0.13
WS (%) 0.43 23.81 51.56 21.67 2.52 0.01
B FadfE (gkg™) >25 25~20 20~15 15~10 10~5 <5
HFR (km?) 2.92 200.37 1777.94 371.16 10.36
MRS (%) 0.12 8.48 75.25 15.71 0.44
L3R brifE (gkg) 190 ~ 160 160 ~ 140 140 ~ 120 120 ~ 100 100 ~ 80 80 ~ 60
MR (km?) 39.65 133.92 431.63 1011.17 695.70 98.95
HRLEH] (%) 1.64 5.55 17.90 41.94 28.85 4.10
pH K5 B S
FrifE (gkg™) 7.5~85 85~95
HA (km?) 1085.23 1280.46
MRS (%) 45.87 54.13
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Fig.3 Spatial distribution of soil fertility index
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Table 3 Percentages of the area of soil comprehensive fertility index in classification
JiEwaE=71
22 Al
e ;'FE'?I e ind ?1: H Fertility level
comprehensive mdex tem 1 1I I v v
IFL FrifE >138 1.38~1.24 1.24 ~ 1.05 1.05 ~ 0.89 <0.89
MR (km?) 21.92 581.93 1089.69 542.16 177.10
LA (%) 0.91 24.12 45.16 22.47 7.34
IFI Fife >0.46 0.46 ~—0.10 ~0.10 ~—0.40 —0.40 ~—1.00 <-1.00
M (km?) 54.44 1314.17 626.75 417.43
LA (%) 225 54.47 25.98 17.30
IFI; T >0.66 0.66 ~ 0.47 0.47 ~ 0.34 0.34~0.26 <026
HF (km?) 782.526 1228.704 351.633 49.934
THIFLELHB (%) 3243 50.93 14.57 2.07
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Table 4 Comparison in soil nutrient contents between Longxi and other areas of producing Chinese medicine

[X 45, FHLR (gkg') 2% (gkg!) 2 (gkg') 28 (gkg)
Area Organic carbon Total nitrogen Total phosphorus Total potassium
B PG EL A 24 7 X (5T ) 7.54 0.73 0.73 17.96
BN B AP AL b ) 21.20 1.20
=AM X ) 34.84 1.45 6.08 21.25
M P IX 18.94 0.46 0.86
5 1% 2 b 12.53 0.85
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Spatial Distribution Patterns of Soil Fertility in Producing Area of
Traditional Chinese Medicine of Longxi County, Gansu Province

HE Ming-zhu', REN Jian-xin!, BAI Guang-zu', ZHAO Peng-shan', LI Cheng-yi"*, TANG Liang'*
(1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou, 730000, China;
2. Hami Agricultural Product Quality and Safety Inspection and Testing Center, Hami 839000, Xinjiang, China;
3. University of Chinese Academy of Sciences, Beijing, 100049, China)

Abstract: [Objective] Soil fertility has an extremely important influence on the yield and quality of medicinal plants
in semi-arid areas, and soil fertility will gradually decline with the increase of planting years of Traditional Chinese
medicine. This paper takes the traditional Chinese medicine planting area in Longxi County as the research area to
explore the influence of long-term planting of traditional Chinese medicine on spatial variation of soil nutrients.
[Method] Based on the statistics, geo-statistics and GIS, the spatial distribution pattern of tillage soil nutrients and
comprehensive fertility was studied. [Result] (D Here soil electrical conductivity and pH were 108.63 ms cm™ and
8.50. Average contents of organic matter, total nitrogen (TN), total phosphorus (TP) and total potassium (TK) in the
study region were 7.54 g kg!, 0.73 g kg™!, 0.73 g kg! and 17.96 g kg!, respectively. Meanwhile, the variable
coefficient illustrated soil pH was the weak variation but organic matter, TN, TP, TK and electrical conductivity were
moderate variation. (2) Soil organic matter was high at the southwest and low at the northeast. TN content of soil
presented the patch distribution, which was characterized by high at the south and lower at the east. Interestingly, soil
TP content of this region ranged from 0.60 - 0.80 g kg™', and TP showed a climax at the southwest in the study region.
Soil TK was higher at the center of the county than that in other directions. Soil electrical conductivity also presented
the patch distribution. (3 The spatial distribution of soil fertility in the Longxi County illustrated a trend of high at the
west and low at the northeast, and soil fertility of the center was higher than that in the north and the south.
Furthermore, according to the comprehensive scores of Nemerow Comprehensive Index ( /FI,), Principal Component
Analysis (IF[, ) and Fuzzy Comprehensive Assessment (/F1; ), soil fertility of the Longxi County was distinguished as
five levels. Across three methods, we found that land area in the soil fertility lowing to the III level accounted for
74.97%, 43.28%, and 67.57% of the total area in the study region. [Conclusion] Long-term and unscientific planting
of Chinese medicine decreased the total soil fertility. Lower soil fertility of the Longxi County can be improved by
adding organic fertilizer and the mixed fertilizer of N:P:K in a scientific ratio, crop rotation and unplanted and so on.
Key words: Chinese medicines; Soil nutrient; Comprehensive evaluation; Spatial distribution
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