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Accumulation and transformation of organic carbon components in soil aggregates
of Eucalyptus spp. plantations across different continuous cropping generations

Cui Yuhong' Ye Shaoming' Lu Zhifeng® Yan Yu' Jiang Chenyang'
(1. College of Forestry, Guangxi University, Nanning 530004, Guangxi, China;
2. Guangxi Zhuang Autonomous Region State-Owned Yachang Forest Farm, Baise 533000, Guangxi, China)

Abstract: [Objective] This paper aims to investigate the accumulation and transformation characteristics of
soil organic carbon (SOC) components in Eucalyptus spp. plantations of different continuous planting
generations, so as to reveal the impact of environmental factors on accumulation and transformation
processes of SOC components, thereby providing a scientific basis for improving Eucalyptus spp.

productivity and soil management. [Method] Taking the first, second, and third generations of Eucalyptus
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spp. plantations in Bobai Forest Farm, Bobai County, Guangxi Province of southern China as the research
objects, soil samples from 0-40 cm depth were collected. The soil was fractionated into aggregates
of > 2 mm, 1-2 mm, 0.25-1 mm, and < 0.25 mm using dry sieving to evaluate soil aggregate stability. The
contents and storage of organic carbon components, including active organic carbon, slow organic carbon,
and inert organic carbon in different aggregates were measured. Redundancy analysis (RDA) and partial
least square structural equation modeling (PLS-SEM) were used to identify the key factors affecting the
accumulation and transformation of SOC. [Result] (1) Continuous planting significantly reduced the
stability of soil aggregates and decreased the content and storage of various organic carbon components.
(2) The contents of each SOC component decreased with increasing aggregate particle size, while the storage
distribution showed the opposite trend. (3) RDA and PLS-SEM demonstrated that soil aggregate stability
was the main factor influencing SOC accumulation. Continuous planting inhibited the transformation of inert
organic carbon into active organic carbon, leading to a decline in the overall effectiveness of SOC.
[Conclusion] Continuous planting primarily regulates the accumulation and transformation of SOC
components in Eucalyptus spp. plantations by altering the distribution and stability of soil aggregates. These
findings enhance the understanding of regulatory mechanisms of soil aggregates in accumulation and
transformation processes of SOC in Fucalyptus spp. plantations.

Key words: Eucalyptus spp.; continuous cropping; soil aggregates; organic carbon components; carbon

component transformation
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Tab. 1 Basic information of sample plots

FEARIndex I I [T
I Altitude/m 170 ~ 180 165 ~ 175 170 ~ 185
HEE Slope/(°) 26 ~29 25~27 23~26
Y [H) Aspect FH Sunny slope A% Sunny slope FH3# Sunny slope
{37 Position 3 Mid-slope FR Mid-slope FFi Mid-slope
T3 Soil type L 41 3% Latosol Tk 41458 Latosol FL41 3% Latosol

4B Soil-forming parent rock
jit )7 % & Canopy layer density 0.7

FIE % /(Fk-hm ) Planting density/(tree-ha™) 2222

fib’% Sandstone

b5 Sandstone it Sandstone

0.7 0.7

2222 2222

e TSR N TR, T 824X A AR T 25344 A LAK. FIRl. Notes: I, the first generation of Eucalyptus spp. plantations; II, the
second generation of Eucalyptus spp. plantations; I, the third generation of Eucalyptus spp. plantations. Same as below.
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Tab. 2 Litter and soil physicochemical properties of different stand types

T H Item F845 Index

#4127 Stand type

I Il 11

JA7EY) Litter £ Quantity/(g'm?)

11380 ~ 20 cm Soil 0-20 cm
B 7K Moisture content/%
pH

+320 ~ 40 cm Soil 20-40 cm

% 7K Z Moisture content/%

pH

+ 35 Soil density/(g-cm ™)

3% B Soil density/ (grem)

323.68 £16.23 A 293.41+12.94B 24933 £12.59 C

1.06 £0.09 C 1.18£0.04 B 1.26+0.02 A
21.95+4.73 A 15.24+1.33B 13.13+£220B
431+£0.02A 4.27+0.01 AB 4.21+£0.03B
1.22+£0.13B 1.39+0.06 A 1.39+0.09 A
19.44+093 A 15.04+1.02B 1220+ 1.02C
426+0.01 A 420+0.01 A 4.12+£0.01 A

VE: ANF K S T BRI AR ) = 2 A [5]3R5 57 2. 3% (P < 0.05) . R [A] . Notes: different uppercase letters indicate significant
differences among varied generations of continuous Eucalyptus spp. plantations within the same soil layer at 0.05 level. Same as below.
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/=, GMD 75 Bl & 1.10 ~ 1.55, MWD 75 Bl 1.94 ~
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a

100-— - * - -
80 Bc 121
Bb Bb Ab
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60
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Proportion of soil aggregate particle size/%
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US| PHEREE | A
Geometric mean | Mean weight Fractal
diameter diameter dimension

ANFNG FRER IR B AR N TR R — R R AR 15
il 2 7 3% (P < 0.05). R [A. Different lowercase letters indicate
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B 1 PR R S A R PRI

Fig. 1 Composition and stability characteristics of soil aggregates
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consecutive generations of Eucalyptus spp. plantations
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Fig. 3 Distribution characteristics of soil aggregate organic carbon component storage in different

consecutive generations of Eucalyptus spp. plantations
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