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Abstract

[Purpose] Cultivated land soil conditions are an important manifestation of cultivated land quality,
and conducting comprehensive cultivated land soil analysis is the foundation for realizing the im-
provement and protection of cultivated land quality. [Method] Based on four types of cultivated land
soil condition data (soil layer thickness, soil texture, soil organic matter content, and soil pH value)
from multi-period cultivated land resource quality classification results, this study systematically an-
alyzed the cultivated land soil in Zhenglan Banner using GIS technology, Analytic Hierarchy Process
(AHP), fuzzy clustering method, and comprehensive index method. The aim was to reveal the impact
mechanism of desertification process on cultivated land soil quality and propose targeted improve-
ment technical schemes. [Result] The cultivated land soil in Zhenglan Banner showed significant
spatial differentiation characteristics affected by terrain and desertification. Cultivated land in the
northern sandy area was dominated by aeolian sandy soil, with thin soil layers (75.3% < 30 cm),
loose texture, and low organic matter content (average 7.8 g/kg); cultivated land in the southern
low mountain and hilly area was dominated by chestnut soil and dark chestnut soil, with moderate
soil thickness (68.2% between 50~80 cm) and relatively high organic matter content (average 21.5
g/kg). The soil pH value of cultivated land in the whole banner was generally weakly alkaline, and
the alkalinity in desertified areas was stronger than that in non-desertified areas. The comprehen-
sive quality index of cultivated land soil ranged from 35.2 to 72.6, with high-quality cultivated land
concentrated in the gentle slope areas of the southern low mountains and hills and the alluvial
plains along rivers. There was a significantly negative correlation between desertification degree
and cultivated land soil quality. [Conclusion] Based on multi-period cultivated land resource quality
classification results, the key characteristics and spatial pattern of cultivated land soil in Zhenglan
Banner can be accurately identified. The zoned improvement technical rules can effectively support
the practices of cultivated land soil improvement, desertification control, and “trinity” cultivated
land protection in this region, providing a paradigm reference for cultivated land management in
desertified areas of northern China.
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Figure 1. Distribution of sampling sites in Zhenglan Banner
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Table 1. The connotation and grade of soil condition index of cultivated land quality classification

= 1. M ERRES XLRFHERRERSFR
VieS o TEPR IR ISR

IR 2 G - R A 2 A =100 em: 60-100 cm:

<60 cm
e R H B 2 e R R ELA FOT SR (2L AR Bt it Bt
FHAEHUR AR I HUR AR R R e A LR 1B Eﬂ“ﬂiﬁgggw;
6.5~7.5; 5.5~6.5;

+4% pH & 35 pH [EEHZ TR BRI 7.5-85; <5.5; >8.5

Table 2. Numerical indicator variables all show a flat-topped distribution

=2 BERAEREENEFEST

BRI W + = i RME-BKE ZRER (%) WE BE
TRERE 61.95 +27.39 55.00 15~80 4421 0.525 —1.053
AR 14.93 £5.70 15.50 4~26 38.16 -0.169 —0.767
EeR R R 26.60 £ 11.62 26.00 7~52 43.68 0.305  —0.582
e T)) DAY 58.48 +16.79 57.50 26~88 28.71 -0.039 —0.740
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Table 3. Results of one-way ANOVA for core soil indicators of cultivated land
3. D HIRIERR B E RS E D IT(ANOVA)LER

SR CPTTR H F A Pfi  TEFMRE  EREEMELSR

Rl (2 1a0) (W) (AR (Sig.)  (Levene) P fH (a=0.05)
pH {4 12.872 14.653 3/114 33.986  <0.001 0.215 e 2.2 72
HHUR G E(g/kg) 6428.531  3845.672 3/114 62.019  <0.001 0.187 WR % %= R
R (%) 2245368  2876.491 3/114 28.243  <0.001 0.302 W53 2
R & & (%) 8972.154  7643.289 3/114 43.175 <0.001 0.259 W E 2= R

W ) FEANTESIRIKSE, P <0.001 FonHEZFREZE; 2) Levene £ P > 0.05, FTA BRI E 7 £
FHRE, THRLE.

Table 4. Mean values and multiple comparison results of core indicators for different cultivated land quality grades (Tukey
HSD method)
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DU B 7 S BT AR ) 18.3%, G P o0 A T R A Ly F A G S0t i 14 e SRS X B T 37 /2 )
X, ZXIE A RRE . FtE . AR SR, 2 mErh, R ERE; LR
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T, B S R HER A HIRE S HLE], b XA ORISR S I PEARYE . [RIIE, Bt 5% Y o R B
SRIPESAERALE, T SR IR 5 K IIEh A I, Dy R BOR B RCR Al S e S 3
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1) TREBEWEARFEF % DE): FEAFESHE: 8170 kg/hm?, A EMKE N LA YIRZEE, G5
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PR, FBK 1 g/kg FHUTIEAN 1000 kg/hm? B SAESE, B4R T IR )y S 45 MkasE .
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TR -3 A ER AL
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HRE .
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F A RBOR A RS, R R RBOR IO SRR,y IE B (R 5 A A5 EER B S
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