9539 &5 1 KA PR Vol.39 No.1
2025 4 2 H Journal of Soil and Water Conservation Feb.,2025

DOI:10.13870/j.cnki.sthexb.2025.01.034 CSTR:32310.14.stbcxb.2025.01.034

S T E B IET MDS [l Fi R 5 Fh i B Sy b 3B R E A [T ] K b R R4 . 2025, 39 (1) 1 141-151.

JIN Zhehao, WANG Keqin, HUANG Shuai, et al. Soil quality assessment of five typical forest stands in the dianchi lake basin based on MDS[]J].
Journal of Soil and Water Conservation,2025,39(1):141-151.

ET MDS pyiEtiiis 5 MERK S T ERETM

AR ZAH FON FEE A
(L= WA R PR 8 52 5 A A R 55 B s 2 0 2 T g Ml R o A 25 5 3R 5T 2 B GR M2 B
FL T 650224 5 2. [ 58 0 B b A 9 o, S T 650224 53,95 i Aoll K 2K + 4R 352 Bt R 6500000

H E.[AM] LR REESASG EES TS LA BN E ISR, [FiE] i E W50 (PCA)
i 36 - B R Y SC R R AE AR AR 12 S CHPLT . 2 A AR B ILBE L pH 55D, 0 SR H IR/ BiodE 4
(MDS) PG WL L 5 Al SR AR A 9 3 S F8 B0 (SQD . [EER ] 1L KM A = g #3 b i £ 3 5
O TR N T L rp R IMOK S (R R R T R, 2 B A PR TE 3% A 44k B AT A 4 T 8
5 TR S MR A A ML TR RS 00 TR e R 1 R B R ) 35 43 B R0 T s E R BRI T R 45 A ML N
A EUT A A3 A IR 3SR KA PR [ 5 MR AR ) SQI e AR 2% B SR —ARf b 428 7 0F - 98 25 4 R 5% 4310 B 11
AR R 220 RR . RK)ZE0~20 em) = B AR SQT i 5 » KK JZE (20~40 cm) 7 K Ak
B R (40~60 cm) LT K MORIR S MRAE F Ho A AR 43 . B0k SQT F 35 B HE )5 S L K Ak (0.60) > =
FAAABR(0.54) >R A AR (0.47) > FEARAK(0.33) > e AR (0.20) . 3) MDS 43 #7465 2 15 42 1l £ i 4 (TDS) #l &
RAF(R*=0.69) , B0 UiE 2% 5 L 78 H 80 R VPO vh AT &tk . [4538 0 WF 5% 45 5% T80 0t 3t S50 109 + 396 45 24 42 fit
PR ARE B IR K TR R 35 XA T 1R X5 25 R A 100 TR 5 oA, [) IS 20038 M AR N MK 1 28 B A o AR B+

W,
KB B Eb G R/ANBARESE s R R E IR
FESES:S714.1 X EkHRIRAD : A NXEHS:1009-2242-(2025)01-0141-11

Soil Quality Assessment of Five Typical Forest Stands in the
Dianchi Lake Basin based on MDS
JIN Zhehao'*, WANG Keqin'?, HUANG Shuai'*, YU Junbao"?, LIU Zhiqin'?

(1.Key Laboratory for Plateau Wetland Conservation , Restoration , and Ecosystem Services o f
Yunnan Province s School of Ecology and Environment (Wetland College) s Southwest Forestry
University , Kunming 650224, China; 2.National Plateau Wetland Research Center , Kunming 650224,

China ; 3.School of Soil and Water Conservation s Southwest Forestry University s Kunming 650000, China)
Abstract: [ Objective] Soil quality is a critical indicator of ecosystem health and sustainable land management.
[Methods | Key soil quality indicators (e.g., organic matter, total nitrogen, available nitrogen, capillary
porosity, and pH) were identified through principal component analysis (PCA), and the soil quality index
(SQD) of five typical artificial forest types in the Dianchi Lake Basin was evaluated using the minimum
dataset (MDS) method. [Results | 1) Cyclobalanopsis glauca (CG) and Pinus yunnanensis (PY) forests
exhibited significantly higher soil quality than Eucalyptus plantations. CG showed the greatest water
retention capacity, while PY had outstanding performance in nutrient supply and fertility maintenance. Mixed

forests had the highest organic matter and available nitrogen contents, showing strong nutrient accumulation
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potential. Shrub forests demonstrated moderate soil quality, with organic matter and total nitrogen levels
between that of mixed forests and FEucalyptus plantations. In contrast, FEucalyptus plantations had the
lowest SQI, highlighting the adverse effects of monoculture on soil structure and nutrient cycling.
2) Stratified analysis showed that PY had the highest SQI in the surface layer (0—20 cm), CG performed
best in the subsurface layer (2040 cm), while CG and mixed forests were superior in the deep layer (40—
60 cm). The average SQI values ranked in the order of CG (0.60) > PY (0.54) > mixed forest (0.47) >
shrub forest (0.33) > FEucalyptus plantation (0.20). 3) MDS results showed a strong correlation with the
Total Dataset (TDS) (R?*=0.69), confirming the method’s effectiveness for soil quality assessment. [ Conclusion |
The study can provide scientific guidance for soil management in the Dianchi Lake Basin. Mixed planting of
CG and PY in water conservation areas is recommended, and management of Eucalyptus plantation should
be improved to restore soil quality.
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Table 1 Basic information of the sampling sites
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Table 2 Soil physicochemical indices for five different stands
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Table 3 Total dataset common factor variance and weight of soil indices

b R T XA TEA MM TR A P RN N
AWFHE  WE AWFHE  WE AWFRE  WE AWFHE  WE AWFHEE  WE
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