
S1 

 

Table S1. Nature and parameters of DOM from various sources. 

DOM Source Sample type DOC con-

tent 

EEM-PARAFAC  Surrogate parameters of DOM/Fluorescence indices Reference 

EX/Em 

(nm) 

Components Proportion/order  SUVA254 Slope R FI HIX BIX 

Grassland soil 

amended with 

compost pro-

duced from 

urban 

green-waste 

Soil solution 13.58−83.34 

mg L−1 

330−350/

420−440  

C1 - hu-

mic-like sub-

stances 

C1 > C2 > C3   N/A N/A 1.3 17.0−15.4 0.7 [1]  

240−260/

420−480  

C2 - fulvic 

acid-like 

 
     

 

270−280/

300−340 

C3 - protein 

like 

 
     

 

Agricultural soil 

and gravel aq-

uifer systems 

Extract with 

2M KCl 
6.90−14.2 

mg L−1  

330−340 

/410−460 

C1- fulvic-like C1 > C2 > C3   NA 0.46−0.61 1.42 9.06 0.54 [2]  

270−290/

320−360 

C2 - trypto-

phan like 

 
     

 

270−280/

294−302 

C3 - tyro-

sine-like 

 
     

 

Crop straws Extract with 

water 
779−857 mg 

L−1 

NA NA NA  0.728 N/A 1.5−1.7 0.23−0.27  [3]  

Agricultural 

watersheds  

Runoff 2.50−9.8 mg 

L−1 

 
C1 - hu-

mic-like 

C1 > C2  N/A 0.01−0.02 N/A N/A 
 

[4]  

 
C2 - pro-

tein-like 

 
     

 

Paddy soils 

amended with 

biochar pro-

duced from 

wheat straw 

Extract with 

water  
0.06−1.45 g 

kg−1 

245 

(265)/38

0 nm 

C1 - trypto-

phan-like 
11−38%  0.11−4.58 3.69−5.95 1.82−2.46 0.82−2.46 0.29−0.84 [5]  

220/410(

420) 

C2 - UVA 

humic ac-

id-like 

42−48%        

260(280)

/440(480

) 

C3 - UVC 

humic ac-

id-like 

19−48%        

Various cropped 

and natural 

Chinese soils 

Extract with 

water 
0−0.36 mg 

g−1 

265/460 C1 - fulvic-like 16−48%  1.10−2.05 N/A 1.57−1.91 0.70−0.92 0.61−0.88 [6]  

230/400 C2 - fulvic-like 15−41%        

320(250)

/400 

C3 - hu-

mic-like 
9−24%        

230(275)

/330 

C4 - trypto-

phan-like 
7−24%        

220/330 C5 - pep-

tide-like 
0−25%        

Farmland soils 

amended with 

Extract with 

water 
83.99−144.2 425/522 C1 - fulvic 

acid-like sub-

C2 > C1 >C3  N/A N/A 0.84−0.96 0.99−1.03 5.11−6.10 [7]  
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wheat straw 

biochar 
7 mg kg−1 stances 

350/426 C2 - humic 

acid-like sub-

stances 

        

205/324 C3 - trypto-

phan-like sub-

stances 

        

Loamy cropland 

soil 

Runoff and 

fracture flow 
0.40−84 mg 

L−1 

270(380)

/480 

C1 - terrestrial/ 

autochthonous 

UVA hu-

mic-like  

N/A  2.9−10 N/A 1.52−1.61 0.87−0.91 N/A [8]  

250(320)

/410 

C2 - anthro-

pogenic UVA 

humic-like  

  
     

 

Semiarid agri-

cultural soil 

Extract with 

Water 
12.85−27.90 

mg L−1 

<240−25

0/390−44

0 

C1 - terrestrial 

humic-like  

C4 > C2 > C3 > C1  0.76−1.96 N/A N/A 2.22−2.98 N/A [9]  

<240−27

5/455−54

0 

C2 - terrestrial 

humic-like  

        

<240/303

−312 

C3 - mono-

lignol-like 

        

<240/303

−312 

C4- pro-

tein-/Tannin-li

ke 

        

Agricultural 

soils  amended 

with wheat 

straw 

Extract with 

water 
0.13−0.34 g 

kg−1 

340/435 C1 - 

UVA/UVC 

humic-like 

42−67%  1.04−7.30 1.0−3.30 1.12−1.3 1.04−1.14 N/A [10]  

280(420)

/520 

C2 - fulvic 

acid-like 
26−32%  

     
 

215(270)

/340 

C3 - trypto-

phan-like 
6−27%  

     
 

Wheat 

straw-derived 

biochar 

Extract with 

water, alkaline 

and acid 

435−5000 

mg kg−1 

340/426 C1 - terrestrial 

humic-like 
10−61%  0.2−78.9 1.8−4.4 N/A 0.99−1.92 N/A [11]  

395/474 C2 - high mo-

lecular weight 

humic-like 

20−66.4%        

465/518 C3 - fulvic 

acid-like 
9−37.1%        

380(518)

/590 

C4 - hu-

mic-like 
7−17.8%        

300(375)

/490 

C5 - UVA 

humic ac-

id-like 

~10.80%        
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200/294 C6 - trypto-

phan-like 
5−12.5%        

Soil and sedi-

ments of agri-

cultural land 

Extract with 

water 
6.90−30.23 

mg L−1 

270/460 C1 - traditional 

humic-like 

N/A  3.07−4.70 N/A 1.50−1.70 7.00−11.10 0.50−0.65 [12]  

250/400 C2 - traditional 

humic-like 

N/A        

220/426 C3 - hu-

mic-like 

N/A        

Soils of riparian 

buffer wetland 

Extract with 

water  
0.07−0.27 g 

kg−1  

250−260/

420−460 

Peak A 

-humic-like 

N/A  N/A N/A 1.79−2.54 >4 0.60−0.70 [13]  

270−290/

320−350 

Peak B 

-Protein-like 

        

320−360/

400−450 

Peak C 

-Humic-like 

        

225−230/

320−350 

Peak T 

-Protein-like 

        

Paddy field soils 

under long-term 

chemical ferti-

liser, crop straw, 

manure, and 

manure compost 

amendments 

Extract with 

water 
330−760 mg 

kg−1 

250(300)

/400−450 

C1 - hu-

mic-like 
38−53%  0.5−2.0 N/A N/A N/A N/A [14]  

250(400(

/450−500 

C2 - hu-

mic-like  
14−20 %        

300−350/

350−400 

C3 - microbial 

humic-like 
6−13%        

250−300/

300−350 

C4 - tyro-

sine-like 
14−29%        

250−300/

350 

C5 - trypto-

phan-like 
4−8%        

Straw of canola 

and oilseed rape 

Extract with 

water 
779−857 mg 

L−1 

N/A N/A N/A  0.97−3.13 N/A 1.5−1.8 0.80−1.20  [15]  

Cattle manure 

and corn straw 

compost 

Extract with 

water 

 N/A 215−225

(275−28

0)/330(3

30) 

C1 - trypto-

phan-like 

N/A  0.15−0.55 0.20−0.37 N/A N/A N/A [16]  

225(280)

/340 

C2 - hu-

mic-like 

        

240(320)

/420 

C3 - terrestrial 

humic-like 

        

Frequently 

submerged ag-

ricultural soils  

Extract with 

water 
7.80−16% N/A N/A N/A  1.07−1.50 N/A 1.54−1.72 3.66−7.91 0.62−0.92 [17]  

Fresh biochar 

and  long-term 

biochar amend-

ed agricultural 

Extract with 

water 
14.14−84.18 

mg L−1 

N/A N/A N/A  1.23−4.68 1.28−5.70 1.13−1.72 5.33−14.65 N/A [18]  
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soils 

Biochar derived 

from chicken, 

pig, cow, and 

sheep manure 

Extract with 

water 
4.57−18.70 

g kg−1  

310/404 C1 - marine 

humic-like 
8−41%  4.75−7.18 N/A N/A 7.0−25.87 N/A [19]  

350/436 C2 - UVA 

humic-like 
8−33%        

340/383 C3 - microbial 

by-product 
10−43%        

260 

(400)/49

0 

C4 - UVC + 

UVA hu-

mic-like 

7−15%        

Composted pig 

and cattle ma-

nure with saw-

dust and corn 

stalks 

Extract with 

water 
20−85 g 

kg−1 

230(275)

/330 

C4 - trypto-

phan-like 
7−24  N/A N/A N/A N/A N/A [20]  

220/330 C5 - peptide 

like 
0−25%  

     
 

245/399n

m 

C3 - soluble 

microbial 

by-product-lik

e 

26.30−40%  
     

 

245/400n

m 

C4 - fulvic-like 10.9−18.10%  
     

 

305/412 

nm 

C5 - hu-

mic-like mate-

rials 

12.5−15.30%  
     

 

Biochars pro-

duced from 

soybean, stover, 

garlic stem, rice 

husk, tea waste, 

perilla, wood 

pine chip, and 

oak wood 

Extract with 

water 
0.40−659 

mg L−1 

260(340)

/430 

C1 - hu-

mic-like  
6−37%  N/A N/A N/A N/A N/A [21]  

220(280)

/370 

C2 - pro-

tein-/tannin-lik

e  

5−100%  
     

 

260/440 C3 - Fulvic 

acid-like  
17−67%  

     
 

270(350)

490 

C4 - terrestrial 

humic-like  
9−37%  

     
 

Biochar pro-

duced from 

sawmill waste 

feedstocks 

Extract with 

water 
14.99−37.20 

mg L−1 

<250 

(280)/39

0 

C1 - microbial 

humic-like  
27−38%  0.70−6.0 N/A N/A N/A N/A [22]  

250(320)

/435 

C2 - ful-

vic/humic-like 
 22−31%  

     
 

260/315 C3 - pro-

tein-like (tyro-

sine-like) 

25−45%  
     

 

290 

(350)/52

5 

C4 - soil hu-

mic-like 
4.5−7.0%  
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Biochars pro-

duced from 

sewage, soy-

bean, rice, and 

peanut 

Extract with 

water 
17.60−53.8 

mg L−1 

230−250/

390−425 

Peak A - humic 

acid/marine 

humic 

N/A  0.1~1.25 N/A N/A N/A N/A [23]  

305−310/

405−425 

Peak B - hu-

mic ac-

id/marine hu-

mic substances 

  
     

 

Biochars pro-

duced from 

almond shell, 

broiler litter, 

lignin, cotton-

seed 

hull, and pecan 

shell 

Extract with 

water  
0−15692 mg 

L−1 

240(300)

/420 

C1 - fulvic-like  8−83%  N/A N/A N/A N/A N/A [24]  

250 

(300)/43

0 

C2 - UVC 

humic-/ marine 

humic-like 

3−35%  
     

 

250 

(350)/47

0 

C3 - UVC and 

UVA hu-

mic-like 

 4−43%  
     

 

340/380 C4 - microbial 

decomposition 

products 

3−59%  
     

 

220(280)

/340 

C5 - pro-

tein-like moie-

ties 

3−60%  
     

 

Agricultural 

soils amended  

with biochar 

Extract with 

CaCl2, 

Na4P2O7, and 

tolu-

ene/methanol 

156−201 mg 

L−1 

240(320

−340)/40

0−420 

C1 - pro-

tein-like 
 15−53%  N/A N/A N/A N/A N/A [25]  

260−280

(340)/46

0 

C2 - hu-

mic-like 
18−27%  

     
 

220(280)

/340 

C1 - pro-

tein-like  
17−63%  

     
 

200/294 C6- trypto-

phan-like 
5−12.5%  

     
 

Leaf litters from 

Populus simo-

nii, Artemisia 

desertorum, and 

Salix 

cheilophila 

Extract with 

water 
1588−2544 

mg L−1 

210–

245/390–

425  

C1 - fulvic 

acid-like 

N/A  N/A N/A N/A N/A N/A [26]  

295–315 

/415–435 

C2 - humic 

acid-like  

N/A  
     

 

275–280 

(220–

225)/300

–320 

(295–310 

nm) 

C3 - pro-

tein-like  

N/A  
     

 

275 

(225)/34

5 (345)   

C4 - pro-

tein-like 

N/A  
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BIX: Biological index is an indicator of the relative contribution of the recently microbially produced DOM, i.e., the ratio of albuminoid and biological components; FI: Fluorescence index is used as an indicator of 

DOM source to infer the relative microbial (> 1.9) or terrestrial plant (< 1.4) contribution to DOM; HIX: Humification index reflects the degree of humification, vital complexity and condensation (H/C ratios) of 

terrigenous contribution (> 10); Slope R: slope ratio is the ratio in the shorter UV wavelength region (275−295 nm) relative to that in the longer UV wavelength region (350−400 nm), reflecting molecular weight 

and source of DOM; SUVA254: specific UV-visible absorbance indicates the aromaticity of DOM (SUVA254 < 3 indicates the hydrophilic fractions, whereas SUVA254 > 4 indicates the aromatic and hydrophobic 

fractions). 
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