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Effécts" of ﬁiochal“ Application 01;,: Sgil- ‘Organic Carbon Component in Eucalyptus
Plantations After Five Years in Northern Guangxi
MOU Zhityi'* | SHEN Yu-yi® ", CAO Yang'*, WANG Zi-hui*, CHEN Yun-shuang'**, TENG Qiu-mei®, HUANG Ke-chao®, MAO Xin-yue'?,
XU Guang-ping”*
(1. Guangxi Key Laboratory of Landscape Resources Conservation and Sustainable Utilization in Lijiang River Basin, College of Life Sciences, Guangxi Normal University,
Guilin 541006, China; 2. Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain, Guangxi Institute of Botany, Guangxi Zhuang Autonomous
Region and Chinese Academy of Sciences, Guilin 541006, China; 3. Guangxi Key Laboratory of Functional Phytochemicals and Sustainable Utilization, Guangxi Institute of
Botany, Guangxd Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin 541006, China; 4. College of Environmental Science and Engineering, Guilin
University of Technology, Guilin 541006, China)
Abstract; To investigate the effects of hiochar(BC) addition on soil organic carbon(SOC) contents and its fractions under different biochar applications, Eucalypius waste
twigs in Northern Guangxi were used to produce BC at 500°C. Additionally, we sought to clarify and define the carhon sequestration potential of soil and provide a basis for the
preparation of biochar from Eucalyptus forest wastes and soil improvement. In a long-term positioning test of biochar application from 1997, six different treatments were
selected; 0(CK), 0.5% (T1), 1% (T2), 2% (T3), 4% (T4), and 6% (T5). The contents of SOC, light fraction organic carbon(LFOC) , heavy fraction organic carbon
(HFOC), easily oxidized organic carbon(EOC) , dissolved organic carbon(DOC) , particulate organic carbon(POC) , microbial biomass carbon(MBC), and carbon stock
(CS) following the different treatments were measured. The results showed that; () compared to that in the control, biochar application induced an increase in each soil
organic carbon fraction with increasing application rate and reached a maximum under the T4 or T5 treatments; with the increase in biochar application, the contents of SOC,
DOC, EOC, POC, MBC, and CS increased significantly by 101. 62%, 67.46%, 143.03%, 164.78%, 110.88%, and 41. 73%, respectively. @ The contents of LFOC and
HFOC in the 0-10, 10-20, and 20-30 ¢m soil layers increased significantly by 41.41%-140. 63%, 9.26%-87.04%, and -19.54%-106.90% and 15.32%-78.99%,

15.72%-75.25%, and 89. 49%-148. 64%, respectively, with the increase in biochar application. The average contents of LFOC and HFOC in the 0-30 cm soil layer also
increased gradually. The soil carbon pool of the Eucalypus forest was dominated by a relatively stable heavy fraction organic carbon. @) The contents of carbon stock, soil

R BE: 2022-12-27; fE{THHA: 2023-01-20
E2TH.: EXEARPAEESTH (42267007) ; 76 H AR 3L 40 H (2020GXNSFBA297048 , 2018 GXNSFAA050069 ) 5 [ P4 . 5 AF & 1141l
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organic carhon, and its fractions decreased with the increase in soil depth. In conclusion, the application of forestry waste biochar for five years could significantly increase the

content of SOC and its components, thereby increasing soil organic carbon activity. Therefore,, increasing the amount of biochar was an effective measure to enhance the carbon

storage, soil stable carbon pool, and soil quality of the Eucalypius plantation field. This study provides a reference for the resource utilization of foresiry waste and

improvements in soil fertility of Eucalyptus plantations.

Key words: biochar; soil organic carbon(SOC) ; organic carbon fractions; active organic carbon; Eucalypius plantations
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Fig. 2 Changes in soil light and heavy fraction organic carbon content under different biochar treatments
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Fig. 3 Changes in soil labile organic carbon content under different biochar treatments
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F1 SPRAFALETEFTNRASEBIEBFTGILE( FE £ iREE)/%
Table 1  Proportion of organic carbon component in soil organic carbon under different biochar treatments( mean + standard deviation) /%
RELL  +R/em LFOC/SOC HFOC/SOC EOC/SOC DOC/SOC POC/SOC MBC/SOC
0~10 16.83+0.85Bb  83.17 £0.85Aa  30.12+1.21Ad  0.24 +0.01Aa  22.53 +0.36Be  1.56 +0. 03Abc
CK 10~20  17.54+0.18Bab  82.46 +0.18Aab 32.48 +2.64Ac  0.17 £0.01Bb  22.25=1.64Bc  1.59 £0.05Ac
20~30  25.26+1.66Aa  74.74 £0.16Bb  32.48 +1.03Abc  0.14 +0.00Chc  29.47 +0.45Aa  1.40 +0. 15Acd
HfH 19.88 80. 12 31.39 0.18 24.75 1.52
0~10  19.84 +1.24Abc  80.16 £1.24Abe  31.15+0.68Bed  0.23 +0.00Ab  26.11 £0.84Ad  1.52 0. 03Ac
T1 10~20  16.80 £0.95Aab  83.20 £0.95Aab  34.71 £1.49Abc  0.20 £0.02Aa  22.29 +0. 80Ac 1.46 +0. 12Ad
20~30  12.66+7.64Ab  87.34+7.64Aa  27.66+1.03Cd  0.14 +0.01Bc 19.49 +2.16Bb  0.97 +0. 09Bd
¥y 16. 43 83.57 31.17 0.19 22. 63 1.32
0~10 19.17 £0.68Ac  80.83 £0.68Bb  32.43 £0.87Ac  0.25+0.01Aa  28.94+1.58Ac  1.66 +0.05Aab
T2 10~20  16.20+0.88Bb  83.80+0.88Aa  33.2+1.70Ac  0.19£0.01Ba  23.24 £0.24Bc  1.62 0. 03Ahc
20~30  18.97 £0.40Aab  81.03 £0.40Bab  30.03 +2.00Acd 0.14 £0.01Cc  21.15+1.46Bb  1.44 +0. 11Bc
Sal(E] 18.11 81. 89 31.89 0.19 24. 44 1.57
0~10  20.25+1.36Abc  79.75 £1.36Abc  39.12+0.53Ab  0.22 +0.00Ac  35.61 £0.95Ab  1.72 0. 08Aa
T3 10~20  17.71+1.41Aab  82.29+1.41Aab  33.33£0.95Bc  0.19£0.01Ba  23.61 +1.88Cc 1.79 £0. 08 Aab
20~30  18.42 £0.72Aab  81.58 £0.72Aab  33.78 +1.65Bb  0.16 +0.01Cb  27.13 +0.31Ba 1.76 £0-11 Aab
#f 18.79 81.21 35.41 0.19 R "
0~10  22.630.27Aa  77.37£0.27Bd_ 41.97 +1.52Aa  0.24 +0.00Ac = 39.69 £0.95Aa 173 £0. 04Ba
T4 10~20  18.01+1.16Bab  81.99 x1. 16Aah! 38.69 +1.14Ba  0.21 £0. 00Ba | 33166 +1.33Ba L. .9,5"+0 ogg\a
20~30  19.76£0.73Ba  80.24 £0. 73A‘[§ 43.15+0.92Aa  0.22 .éo};'mBa " 2'!3. 62 +1.14Ca ,1"'%9 £0. 08 4a |
Bl 20.13 T179.87 41.27 0.2 34.32 € 85 1,.:"‘
0~10 21,35 +0.48Aab 78 65 +0. 48Bcd 4058 £1.224ab 0. 21 £0. 00'Ad , 39.020.314a 194840, . 05Be
Ts= 10~ 20" 18/49 +0.55Ba  BI. 51-+0 55A75v 7.79 +2.07ABab 0. 16+Q 01Bb 2%;&1.443}) 1.69 0. mA}w
20»30- ! M 95 +0. 69Aa ¢ 35.13+1.90Bb 0. 10 £0.01Cd #2987 +2.26Ba 1 56_:_0_05A5T;. 4
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