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Abstract: [Objective] Investigating the trade-offs relationship between soil water content and organic carbon
content in different plantation forests, and clarifying the key factors influencing soil water and carbon dynamics, to
provide a theoretical basis for vegetation restoration and enhancement of ecological functions on the Loess Plateau.
[Methods] This study selected five typical plantations (Robinia pseudoacacia pure forest, Pinus tabuliformis
pure forest, Platycladus orientalis pure forest, Robinia pseudoacacia-Pinus tabuliformis mixed forest, and
Robinia pseudoacacia-Platycladus orientalis mixed forest) as research subjects, with grassland as the control. By
measuring soil organic carbon and moisture content in the 0—100 cm soil layer, key factors influencing soil carbon-
water dynamics in each forest stand type were identified. [ Results] Organic carbon content decreased gradually

with increasing soil depth across all vegetation types, while soil moisture content varied according to vegetation
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types. By calculating the root mean square deviation (RMSD) of soil carbon and moisture for each vegetation

type, it was found that the mixed forests of Robinia pseudoacacia-Pinus tabuliformis and Robinia pseudoacacia-

Platycladus orientalis had the lowest RMSD, indicating the lowest carbon-water trade-off. The results of the

redundancy analysis (RDA) indicated that: the main influencing factors varied across vegetation types, and soil

physical properties primarily affected the carbon-water trade-off by influencing soil moisture. [ Conelusion] From

the perspective of reducing the soil carbon-water trade-off, priority should be given to Robinia pseudoacacia-

Pinus tabuliformis and Robinia pseudoacacia-Platycladus orientalis mixed forests in forestry ecological

engineering planning. This approach promotes the coordination between soil carbon sequestration and water

retention capacity, and ensures ecosystem sustainability and stability.

Keywords: soil organic carbon; soil moisture; carbon-water trade-off; l.oess Plateau
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Table 1 Basic overview of plots with different forest types
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Fig.1 Variation characteristics of soil organic carbon and moisture content with soil depth under

different vegetation restoration types
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Table 2 Soil organic carbon, moisture content, and their
correlations under different vegetation restoration types
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Fig. 2 Relative benefits between soil organic carbon and moisture content under different vegetation types

PT .PO fl G ) RMSD Fifi + )2 IR J& 1) 45 £k #a %
HR Ay S5 /N RS K, T RP AL RP X PO NI + 2 18
e b TP R R, RPXPT (B W — B R B 3
(%3), /£0—20em &K E L ZH,G . PT . RPXPT

) RMSD #2543 %11 4 0.38, 0.21, 0.203 RP X PO F
PO A%, 43514 0.10,0.13; RP ik, 4 0.08, 20—40
em (1) 1 J2 Ry K 20l 9l S R AU 1) e It A RP A
RPXPO i) RMSD 7 + )2 R B 40 em Z J5 FF 4R F R,



513

JRE € A5 o v R AR N U A ) A bR il R SR AR A A O R 201

W B )2 G 3 0 AR — AL T A A ALA
T PT A G AT W AE + )2 E 40 em 5388 Tt

0.4

031

ab

o) be
= 2

Rl . ¢
0.1 H / % 'Cf

0

.

RP TP PO RPXPT RPXPO G
T« P A [ /NG 7 B 3R A [ A R 2 2R i) 22 5 1 2 p<<0. 05,
B3 FREEH KRN RMSD
Fig.3 RMSD for different vegetation types
23 TEREBUAMRNEKEERENER R0
A LR A K e B Rk KA A 52 B A g
A T Y520, AN ) Ak 73 T8] - 3 S A e 22 e (3R
4)o LA SERg Yy PV CA T | AL | RSO
AL BT (pH L A 5 Wl V2= i SR A )
fif B i, SWC . SOC FI RMSD Jy Wi 7 725 4 4T T0 4%
SR BT 4D fige T 2 W) P 05 728 o o Wi V7 78 78 5
F14 A B BE 7, ot WK R 2 A 6 3R W LA PR B AR
X e 7 728 g 78 S ) R X R AR A A0 4 i e

R BT IR B2 ) W W 2 bk o b MK B ) S BRE DR R
F3 AEEWHAEERMSDBE+ ERET U
Table 3 Variation characteristics of RMSD with soil depth
under different vegetation types

fyt_c‘?:}f)im RP  PT PO RPXPT RPXPO G
0—20 0.08 0.21 0.13 0.20 0.10 0.38
20—40  0.23 0.13 0.09 0.13 0.13 0.15
40—60  0.12 0.25 0.10 0.06 0.05 0.19
60—80  0.15 0.26 0.20 0.05 0.05 0.32
80—100 0.14 0.23 0.06 0.04 0.08 0.40
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Table 4 Soil physicochemical properties under different vegetation types

+ A T RP PT PO RPXPT RP X PO G
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Fig.4 Redundancy analysis of soil carbon-water trade-offs and soil physicochemical properties
under different vegetation types
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