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167  Table S2. List of data source experiments.

Incubation Substrate Incubation Data Mean CUE  Reference
No.  temperature " - Calculate method - +
(@) addition time (d) location +SD number
1 not mention litter >30 Directly extracted  Tablel  0.2240.03 1
2 22 glucose 1-7 Directly extracted  Table2  0.47+0.07 2
3 20 soil leachate not mention  Directly extracted Fig. 2 0.41+0.17 3
4 25 glucose not mention  Directly extracted article 0.39 4
5 22 glucose 1-7 Directly extracted  Table3 ~ 0.30%0.10 5
glucose,
6 22 glutamate, 1-7 Directly extracted  Table2  0.38+0.28 6
oxalate, phenol
Fig.1,
7 21 glucose >30 Eq. 4 . 0.20£0.10 7
Fig.2
8 25 glucose, starch, >30 Directly extracted  Table4 0.41£0.19 8
legume, wheat
Table3,
9 28.5 glucose 7-30 Eq. 4 Tabled 0.18£0.06 9
TAahlaR
10 5,15, 25 rice straw not mention  Directly extracted  Table3  0.44+0.11 10
glucose,
11 20 sodium, not mention  Directly extracted  Table2  0.724+0.01 11
pyruvate
12 21 glycogep, not mention  Directly extracted  Tablel  0.714+0.15 12
synthesis,
13 4,20 glucose, not mention  Directly extracted  Table3  0.7440.01 13
pyruvate
lucose,
14 25 J 17 Directly extracted 203 0 45+013 14
(NH4),S04 Tabled
alanine, Table5
15 10 dialanine, not mention  Directly extracted Fig 3 ' 0.72+0.11 15
trialanine 9.
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Fig.3
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article

Fig.1,
Fig.2

Fig.1,
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Tablel

Fig.8

Fig.2

Fig.5

Fig.1

0.38+0.06

0.70£0.07
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170  Table S3. Coefficients of variables based on the multiple stepwise regression analysis.

Unstandardized

Standardized

Coefficients Coefficients t Sig
B Std. Error Beta
Constant 0.319 0.057 - 5.557 0.000
Temperature -0.025 0.002 -0.551 -13.952 0.000
Glucose 0.172 0.019 0.306 8.845 0.000
Latitude -0.006 0.001 -0.454 -11.609 0.000
Longitude -0.001 0.000 -0.327 -9.195 0.000
MAP 0.000 0.000 0.259 7.065 0.000
pH 0.032 0.008 0.138 3.825 0.000
Organic acid - - - -0.492 0.623
Plant residue - - - 1.929 0.054
Inorganic - - - 1731 0.084
substrate
171
172

13



173 Table S4. CUE formula including all environmental factors (i.e., Temperature, Latitude, Substrate

174  type, Longitude, MAP, and pH) based on different substrate type.

Substrate type CUE formula R?
CUE=0.491-0.025>(T-20)-0.006>d_atitude-
Glucose 0.001_ongitude-+0.0002VIAP+0.032>pH 0612
Other CUE=0.319-0.025>(T-20)-0.006>d_atitude- 0.612

0.001>d_ongitude+0.0002>MAP+0.032>pH

175
176

14



mean annual precipitation (MAP, d), soil pH (e) and the ratio of soil carbon to nitrogen content

Figure S1. The CUE changes with latitude (a), longitude (b), mean annual temperature (MAT, c),
(soil C/N, f) of the given site.
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182  Figure S2. Principal Component Analysis (PCA) for all the single factor (Latitude, Longitude,

183  Temperature, MAP, pH).
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187  Figure S3. PRISMA flow-diagram of literature search and study selection.

Literature search: Web of Science

Meeting titles: microbial and (biomass or carbon or respiration or (carbon use
efficiency))

Limits: English-language articles, before 2017

Search results:(n = 55675)

A4

Records screened on Research Domains, Excluded (n = 36857)
Document types and Source titles Not Articles: 3528
(n=18818) \ Not Source titles related to
Ecology, Microbe,
Environment: 33329

A 4

Full-text articles review and Excluded: (n=18762)
assessed on criteria Not soil microbial carbon: 12109
No microbial carbon use efficiency
\ values and not including at least

two of the options (microbial
biomass, microbial respiration,
substrate consumption) at the same
time: 6653

Y

Studies included in synthesis
(n=56)

188
189

17



190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235

MCMC code for evaluation of CUEy and m.

clear all;
close all;
format long e;

mydata=xIsread('cue2.xlIsx’);
T = mydata(:,1);

CUE = mydata(:,2);

C =[0.31;-0.016;18];

Cmin = [0;-0.1;10];

Cmax = [1;0;30];

Diff = Cmax-Cmin;
L_P = length(C);
DJ = 2*var(CUE);
J_last = 30000;
upgraded = 0;
nsimu = 1000000;

for simu = 1:nsimu
counter = simu;
upgraded = upgraded;
while true
Cnew = C + (rand(3,1)-0.5).*Diff;

Logic = Cnew>Cmin&Cnew<Cmax;

if sum(Logic) ==L P
break;
end
end

CUEsimu = Cnew(1) + Cnew(2).*(T-Cnew(3));

J = (horm(CUE-CUEsimu))"2;
J_new =J/DJ;

%J_new =J/DJ*200; %for every year

delta_J =J new-J_last;

if min(1,exp(-delta_J)) >rand
C_op = Cnew;
J last=1J new;
upgraded = upgraded + 1;
C_upgraded(:,upgraded) = C_op;
J_upgraded(:,upgraded) = J_last;

end

end

C_upgraded = C_upgraded’
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