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Abstract: [Objective] The purpose is to clarify the differences in the coupling and coordination relationships
between healthy and dead Picea crassifolia vegetation and soil across different gullies in Helan Mountain of
Inner Mongolia, and to accurately assess the current status and degradation stages of forest decline. [Method ]
P. crassifolia trees were selected from 5 typical gullies: Zhenmuguan, Maoleqike, Xialingnangou, Ganshuwan,
and Zhongliangzi. Based on the investigation and analysis of the target tree species and soil conditions, an
evaluation system comprising 6 vegetation indicators and 11 soil indicators was constructed. The Analytic
Hierarchy Process (AHP) and the entropy weight method were utilized to determine the weights of each
indicator. A coupling coordination degree model was then employed to evaluate the coordination status between
P. crassifolia vegetation and soil system under different growth conditions across Helan Mountain. [Result]
(1) Moisture content and bulk density in soil were the main limiting factors affecting the growth status of P.
crassifolia. (2) In both healthy and dead sample plots, the contents of total nitrogen and soil organic carbon
were significantly positively correlated with growth indicators such as tree height and diameter at breast height
(P<<0.05). In the dead sample plots, soil conductivity was positively correlated with plant mortality rate. (3)
The overall coupling coordination degree between vegetation and soil for both healthy and dead P. crassifolia
across different gullies was relatively low. Even in healthy sample plots, the vegetation-soil system showed a
trend of degradation. (4) In healthy sample plots, Zhenmuguan and Ganshuwan were respectively at the levels
of soil-lagging and vegetation-lagging development, while Maoleqike, Xialingnangou, and Zhongliangzi were
in varying degrees of vegetation-soil synchronous development. The mortality process further exacerbated the
system imbalance in the dead sample plots, which led to the transformation of Zhenmuguan and Ganshuwan
into areas with low-level vegetation and soil synchronous development, Zhongliangzi into an area with delayed
vegetation development, while the coupling patterns of Maoleqike and Xialingnangou remained unchanged.
[Conclusion] There are significant differences in the coupling coordination relationship between vegetation
and soil systems of healthy and dead P. crassifolia stands in different gullies of Helan Mountain, exhibiting an
overall low-level coordination state. The vegetation-soil system in healthy plots show a trend of degradation
while that in dead plots remained in an imbalanced state. [Ch, 3 fig. 5 tab. 51 ref.]

Key words: Picea crassifolia; vegetation; soil; coupling coordination; Helan Mountain
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Table 1 Basic information of sample plots
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Table 2 Classification standards for coupling coordination types of the

vegetation-soil system
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Table 3  Analysis of differences in morphological indicators of P. crassifolia in the Helan Mountains
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Figure 2 Redundancy analysis between P. crassifolia and soil factors in the Helan Mountains
FEMFEREHL Y, HHERE T S MORAE RIBIR R B A, 7E 0~20 cm +)2, HIEATE 41
KRG MR, mdb R AR P R A A K AR R SAHDE (B 2D E), Ui 48 RS R FK i
PERER BB S HIB AR ZRA R, FEF, HHEAN . HESE . DRGSR SR AL,
R EMA TR, S LIRS Z M LA, 75 20~40 cm + )2 (K] 2F), +3Ei SR AL S5 A5
RIEMISE, TSR B o A g e AR 78 el 0 45 A K AR bR S A5G . X R AR )2 385 = A mT o
PEER AT RERE I H I = A2 R K ST .
24 BELBFEaLERSTEREXR
MREFEARVEB A TIPE . RSEE . Dp R B 15 B A S5 SR 0 B0 A A k- - RN A DR PR 1 2 Gt
PR FR o TEANFREARARACE I, Ry 5 R o — S URRAN 5 & WAy 32 1 R B, AR 9% R 2 R S Tk
S E I RS AR, B LI AR AR A B EAE N SR i AT . K 4 T LLE H .
HY) 2 G5 b 2 HE AR R T VE ARG BE K (0163 9) RIS R (0.096 7) (548 £ Sy, HLUIEME% (0.0922); +
RS JRIEE (0.073 1), AHLER (0.051 5) FI4E (0.044 8) AL EEIE .



8 AN 3 7 N

PN = 2026 4F X H 20 H

F4 BHEZLUBTECER-TERERESHEEITEMNIERINE
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Table 5 Evaluation results of coupling coordination status for P.

crassifolia with different growth statuses in the Helan Mountains
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