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Abstract:  Objective  This study aimed to understand the soil stable organic carbon (SSOC) storage of natural grassland in the
hinterland of the Qinghai-Tibet Plateau, and clarify its carbon fixation capacity and potential for increasing sinks. =~ Method The

soil in the Three-River Source Region was divided according to regional space and three typical grassland types and the active

* A N A5 TR (2019-Z1-7015 ) Supported by the Qinghai Applied Basic Research Program ( No.2019-ZJ-7015 )

+ MIRAE#H Corresponding author, E-mail: zczhang2006@aliyun.com
EE A FA e (1986—), 9, HWE T A, BLUAE, MR TR, FENESRALA K FEIRAE T W5, E-mail:
851392004@qq.com
Wk H . 2022-12-13; WeEMEEOR H Y. 2023-08-25; M4 % H (www.cnkinet): 2023-11-03

http://pedologica.issas.ac.cn



1032 +  H o 4k 61 %

layer soil was taken as the object. The soil total organic carbon (TOC) and Iron (aluminum)-bounded carbon [Fe(Al)-C] were
analyzed, the relationship model was established with the geographical and climatic data, and the temporal and spatial variation
law in recent 60 years(1961-2020) was retrieved.  Result The results show that: 1) The average content of Fe(Al)-C is
6.07 g’kg ' and the average content of [Fe(Al)-C/TOC is 16.87% in the Three-River Source Region, with obvious zonal
characteristics. Also, the content in the central and eastern regions was significantly higher than that in the western region (P <
0.05); 2) The contents of Fe(Al)-C and [Fe(Al)-C]/TOC in the three types of grassland were 2.35~8.81 g-kg'and 11.99%~
20.52%, respectively, and the alpine shrub meadow and alpine meadow were significantly higher than those in alpine steppe (P <
0.05). Fe(Al)-C was positively correlated with TOC in the three typical natural grassland types (P < 0.01). 3) The results of
analog-digital mapping showed that the distribution area change of Fe(Al)-C in the Three-River Source Region has changed in the
recent 20 years (2001-2020). Compared with the past two periods; 1961-1980 and 1981-2000, the distribution area with its
content >5.75 g-kg ™! and increased by 1.64% on average.  Conclusion From our analysis, it was deduced that whole area is in a
state of carbon sink, and the C fixation potential of Fe(Al)-C in soils in the Three-River Source Region can not be overlooked.

Key words: Three-River Source; Qinghai—Tibet Plateau; Fe(Al) bonded organic carbon; Stability of soil carbon pool;

Spatio-temporal evolution; Climate change
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Fig. 1 Spatial distribution of vegetation and soil sampling sites in the Three-River Source Region
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Table1 Fe (AD -C, TOC in the soil of the Three-River Source Region

TR B () #Emx o HRAA He/ME 7 A LK L (E FSEERiIRT
X35 e 2
Soil depth Fe (Al) —C Max. Min. [Fe (Al) —C)/TOC TOC
Region RSD

fem / (gkg") /(gkg') /(gkg") 1% /(gkg")
ZR38 East 0~40 8.69+0.15a 0.33 14.07 4.56 20.52+3.12a 42.99+8.03a
B Central 0~40 7.71+0.08a 0.47 14.92 0.70 18.02+3.96a 47.19+9.66a
PUHE West 0~40 1.12+0.02b 0.20 6.00 0.59 11.33+£1.67b 14.07+2.89b

. ANR/NG FZREFR R AR XA [ 12 [ 2 57 8.2 (P<0.05 ). Note: Different lowercase letters indicate significant differences

between the same soil layers in different regions ( P< 0.05) .
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Fig. 2 Spatial distribution characteristics of Fe ( Al) -C in the Three-River Source Region
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Fig. 5 Distribution of Fe ( Al) -C in the Three-River Source Region ( 1961-1980, 1981-2000, 2001-2020 )
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Table 2 Zoned area percentage of Fe (Al -C simulated in the Three-River Source Region (%)

= I I il v \ VI Vil Vil
Time period  [0.05 , 1.63) [1.63, 3.55) [3.55, 4.84) [4.84, 5.75) [5.75, 6.90) [6.90, 8.09) [8.09, 9.53)[9.53, 12.21)
1961—1980 38.42 5.54 10.32 15.33 17.56 9.36 2.52 0.95
1981—2000 38.22 5.46 10.91 15.19 17.74 9.19 241 0.88
2001—2020 37.89 4.85 10.15 15.17 17.95 10.03 2.99 0.97
-5 Mean 38.18 5.28 10.46 15.23 17.75 9.53 2.64 0.93
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