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MATERIALS AND METHODS
[bookmark: _Toc90909462][bookmark: _Toc90910970]1 Data compilation
[bookmark: _Hlk95655868][bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK64][bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK70][bookmark: OLE_LINK68][bookmark: OLE_LINK69]We searched the peer-reviewed journal articles that reported the SOC concentrations under litter and living root removal practices via Web of Science and China National Knowledge Infrastructure (CNKI). The search terms were “litter manipulation” OR “litter alteration” OR “litter input” OR “litter reduction” OR “litter removal” OR “root” AND “soil organic carbon” AND “forest.”
We selected the papers using the following criteria: 
[bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK1][bookmark: OLE_LINK2]1) Experimental data of SOC concentrations must be paired with litter, living roots, and both litter and living roots removed at the same time and at the same site.
[bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK75][bookmark: OLE_LINK76][bookmark: _Hlk90133396][bookmark: OLE_LINK113]2) Plant rhizodeposition is the main pathway of MAOC formation (Sokol et al., 2019), and the contributions of living roots and litter to soils with different particle sizes are quite different (Villarino et al., 2021); for this reason, we only compiled the SOC concentrations determined from bulk soil and not in aggregates.
[bookmark: OLE_LINK108][bookmark: OLE_LINK120][bookmark: OLE_LINK58][bookmark: OLE_LINK106][bookmark: OLE_LINK77]3) The SOC concentration varies greatly among different soil depths, and most of the roots are located in the topsoil. Thus, we only compiled the SOC concentrations in the top 20 cm depth under litter, living roots, and both litter and living root removal practices. The studies reporting SOC concentrations outside of this range (i.e., 0–30, 10–30 cm, etc.) were not included in our dataset.
4) All data were compiled from in situ experimental studies, and the data from laboratory incubation and model simulations were omitted.
5) There was only one variable (plant input removal) considered in this study, and the data from other treatments (i.e., increasing temperature, nitrogen addition, etc.) were not included in our dataset.
6) The sample sizes, means, standard deviations, or standard errors could be extracted from the publications. We used Engauge Digitizer 4.1 (Free Software Foundation Inc., Boston, MA, USA) to obtain the values presented in figures.
7) We also extracted site location (latitude and longitude), mean annual temperature (MAT) and precipitation (MAP), soil pH, texture, and soil C and N concentrations at the study sites.
[bookmark: OLE_LINK78][bookmark: _Hlk95655833][bookmark: _Hlk88552068][bookmark: _Hlk88552216]We retrieved a total of 189 paired observations (with and without litter, living roots, and both litter and living roots) from 23 published papers. The latitude ranged from 22.34 °N to 47.55 °N, MAT ranged from 2 °C to 22.3 °C, and MAP ranged from 500 mm to 2080 mm.
[bookmark: _Toc90909463][bookmark: _Toc90910971][bookmark: _Hlk89270824]2 Data analysis
[bookmark: OLE_LINK6][bookmark: _Hlk88678736][bookmark: OLE_LINK9][bookmark: _Hlk89355642][bookmark: OLE_LINK33][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: _Hlk89246685]As the logarithmic deviation of the response ratio (RR) is small and the sampling distribution is approximately normal, it is an effective indicator of effect size for many operational experiments (Hedges et al., 1999). Here, we used the logarithm response ratio (ln RR) to evaluate the effect of plant input removal on SOC concentration. We extracted the average values and standard deviations (SD) or standard errors (SE) of both control and treatment (plant input removal) groups from each study to calculate the ln RR (Eq. 1), variance (Eq. 2), and the 95% confidence interval (CI) (Eq. 3) for statistical testing. We also calculated the weighting factor (wij) (Eq. 4) to assess the average effect size, namely weighted response ratio (RR++) (Eq. 5), by assigning a greater weight to the entry with lower variance to improve the precision of our analysis. It should be noted that when the sample sizes are small (n<5 per group), Eq. 6 may result in imprecise estimation. Therefore, a more appropriate relative error can be obtained using Eq. 7 (Lu et al., 2013).

where  and  are the mean values of the treatment and control group, respectively.






To facilitate interpretation, the weighted response ratio (RR++) and its corresponding confidence intervals were transformed to the percentage change (PC; Eq. 8) by the formula (Ni et al., 2021):

[bookmark: OLE_LINK123][bookmark: OLE_LINK124][bookmark: OLE_LINK45][bookmark: OLE_LINK48]Before the individual response ratios from independent studies are combined to obtain the weighted response ratio, it is necessary to clarify if there is heterogeneity between the total dataset and the results from each experiment. In the present study, the heterogeneity test showed that there was an obvious heterogeneity (I2=51.5%, P<0.001) (Higgins, 2003), so we used the random effect model to assess the weighted effect sizes. We categorized the dataset at various levels of plant input types (litter, living roots, and both litter and living roots), experimental period (<1, 1–5, 5–10, and >10 years), and forest types (broadleaved vs. coniferous, deciduous vs. evergreen, and primary vs. plantation).
[bookmark: _Toc90909464][bookmark: _Toc90910972]3 Statistical analysis
[bookmark: OLE_LINK4][bookmark: _Hlk90993543][bookmark: OLE_LINK10][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK14][bookmark: OLE_LINK15]The influence of plant input removal on SOC concentration was assessed by weighted effect sizes (reported as mean values) and 95% CIs. The sample sizes were equal for different plant input types (all n=189 for litter, living roots, and both litter and living roots), and if the data met normal distribution and variance homogeneity, we used ANOVA analysis with Tukey’s HSD to test the differences in SOC concentration among different plant input types. In the case when the sample sizes were unequal, a Kruskal-Wallis test was used to test the differences among experimental durations and forest types. If the Kruskal-Wallis test results were significant (P<0.05), the differences between the two independent samples were tested by Mann-Whitney test. A partial least square (PLS) model was used to distinguish the relative importance of climatic (MAT, MAP) and edaphic factors (clay/silt/sand content, pH, and C and N concentrations) with respect to the effect sizes for SOC change under altered plant input. All analyses were performed in SPSS 24.0(IBM SPSS, USA) and SIMCA 14.1(UMETRICS, Sweden) software.
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Table S1 Data sources included in this study.
	Citation
	Longitude
	Latitude
	Site
	Method
	Data source
	Sample size

	Toth et al. 2011
	20°26′ E
	47°55′ N
	DIRT Síkfőkút Forest, Hungary
	[bookmark: OLE_LINK3]Trench
	Figure 1
	6

	Wang et al. 2013
	109°36′ E
	26°50′ N
	[bookmark: OLE_LINK85][bookmark: OLE_LINK86]Huitong National Research Station of Forest Ecosystem, China
	Trench
	Table 5
	3

	Bowden et al. 2014
	80°02′W
	41°36′ N
	DIRT Bousson Experimental Forest, USA
	Trench
	Table 1
	6

	Fekete et al. 2014
	20°26′ E
	47°55′ N
	DIRT Síkfőkút Forest, Hungary
	Trench
	Table 2
	21

	Lajtha et al. 2014
	72°11′ W
	42°49′ N
	DIRT Harvard Forest, USA
	Trench
	Table 2
	6

	Rousk et al. 2015
	72°11′ W
	42°49′ N
	DIRT Harvard Forest, USA
	Trench
	Table 1
	6

	Veres et al. 2015
	20°26′ E
	47°55′ N
	DIRT Síkfőkút Forest, Hungary
	Trench
	Table 2
	3

	Wang et al. 2017
	109°26′ E
	26°40′ N
	Huitong National Research Station of Forest Ecosystem, China
	Trench
	Table 2
	3

	Wu et al. 2017
	111°13′ E
	32°45′ N
	[bookmark: OLE_LINK74][bookmark: OLE_LINK84]DIRT Wulongchi Experimental Station, China
	Trench
	Table 1
	3

	Lajtha et al. 2018
	12°10′ W
	44°15′ N
	DIRT HJ Andrews Experimental Forest, USA
	Trench
	Figure 3C
	3

	van den Enden et al. 2018
	83°74′ W
	42°28′ N
	University of Michigan, USA
	Trench
	Table 1
	3

	Wu et al. 2018
	111°13′ E
	32°45′ N
	DIRT Wulongchi Experimental Station, China
	Trench
	Table 2
	6

	Lyu et al. 2019
	117°28′ E
	26°09′ N
	Sanming National Research Station of Forest Ecosystem, China
	Trench
	Table 1
	3

	Wang et al. 2019
	117°35′ E
	35°10′ N
	[bookmark: OLE_LINK100][bookmark: OLE_LINK129]Tashan Forest Farm, China
	Trench
	Table 1
	6

	Wu et al. 2019
	111°13′ E
	32°45′ N
	DIRT Wulongchi Experimental Station, China
	Trench
	Table 1
	3

	Zuo et al. 2020
	101°56′ E
	23°57′ N
	Mopanshan National Forest Park, China
	Trench
	Figure 1
	3

	Cao et al. 2020
	112°50′ E
	22°34′ N
	Heshan National Research Station of Forest Ecosystem, China
	Trench
	Table 3
	48

	Hong et al. 2021
	118°11′ E
	26°56′ N
	Xiqin Forestry Station, China
	Trench
	Figure 2
	36

	Pierson et al. 2021
	12°10′ W
	44°15′ N
	DIRT HJ Andrews Experimental Forest, USA
	Trench
	Table 2
	6

	Zhu et al. 2021
	87°18′ E
	43°47′ N
	Nanshan Observation Station of Xinjiang Observatory, China
	[bookmark: OLE_LINK5]Trench
	Figure 2a
	3

	Li et al.2021
	117°35′ E
	35°10′ N
	Tashan Forest Farm, China
	Nylon Mesh
	Table 2
	6

	Zhang et al.2021
	117°28′ E
	26°09′ N
	Sanming National Research Station of Forest Ecosystem, China
	Trench
	Figure 2
	3

	Zhao et al.2021
	114°01′ E
	31°46′ N
	Jigong Mountain Nature Reserve, China
	Trench
	Figure 3
	3


The method represents the treatment used for root removal experiment included in these studies.

[image: ]
[bookmark: _Hlk92186432][bookmark: _GoBack]FIGURE S1 Global distribution of study sites included in this meta-analysis. Circle size represents sample size.


FIGURE S2 Normal distribution of data in this study.




FIGURE S3 The change in soil organic carbon (SOC) to all of plant input removal in different forest types. The values are shows as means ± 95% confidence intervals of the percentage effects. Numbers in parentheses represent the sample size (n) for each parameter.





[bookmark: _Hlk89355237][bookmark: OLE_LINK30][bookmark: _Hlk90913437][bookmark: _Hlk89335911][bookmark: _Hlk89335902][bookmark: _Hlk90914430][bookmark: OLE_LINK140][bookmark: _Hlk90926661]FIGURE S4 Partial least square (PLS) model showing averaged importance (left) and standardized coefficients (right) of climatic and edaphic variables in explaining the changes in soil organic carbon (SOC) concentrations after plant input removal. (a) Litter removal, (b) living root removal, (c) removal of both litter and living roots. The variable importance values were estimated based on the corrected Akaike’s information criteria, and the variables with values greater than 1 were considered significant (* P<0.05). Numbers in parentheses represent the sample size for each variable.




FIGURE S5 Simple linear regression showing the relationship of soil organic carbon (SOC) effect size and main factors in different plant input removal schemes. (a) Litter removal, (b) living root removal, (c) removal of both litter and living roots. Asterisks indicate significance (** P<0.01).
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