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Responses of soil dissolved organic matter properties to the amendment of straw, cow manure, or their

composting products
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Abstract: To reveal the effects of agricultural organic matters on soil dissolved organic matter (DOM) properties and understand the
response characteristics of soil DOM including the content, structure, and composition of the input of straw, cow manure, or their
composting products, in this study, a simulation experiment was conducted using UV—fluorescence spectroscopy combined with parallel
factor analysis. Compared with the control group that did not have the addition of any organic matter, the amendments of straw, composting
straw, cow manure, and composting cow manure largely increased the content of soil dissolved organic carbon (DOC) at the early stage of

incubation. Meanwhile, inputs of these organic materials reduced the protein—like components in the soil DOMs at the early stage of
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incubation by 80.23%, 83.89%, 37.21% and 86.68%, respectively, and they generally increased the aromatic and hydrophobic components

while their composting products synchronously elevated the humification levels of soil DOMs (P<0.05). With the extension of incubation
time, the DOC content, protein-like, and humic—like components in the DOMs were reduced at a certain degree in the all-treatment groups
(i.e., straw, cow manure, and their composting products), and the protein—like components had a greater decreasing level than did the
humic—like components. Furthermore, compared with the straw—added group, addition of straw with its composting products significantly
reduced the DOC content (the reduction rates were 60.78%, 33.77%, and 45.53% at early, middle and late stage of incubation,
respectively) and protein—like components in the soil DOMs (the reduction rates were 19.94%, 34.75%, and 57.28%, at early, middle and
late stage of incubation, respectively) throughout the incubation period. However, compared with the cow manure —added group, the
treatment with the addition of composting cow manure had less of a difference in the DOC content but some increases in the aromatic,
hydrophobic components, and humification levels in the soil DOMs. Overall, the amendments of straw and cow manure generally reduced

the protein—like components in the soil DOMs, and their composting products elevated the humification levels of soil DOM, whereas the

influencing capacity showed obvious differences between these two agricultural organic matters.

Keywords: straw; cow manure; compost; soil; DOM; spectral characteristics
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M2 1(0~20 em) , L@ Tl H 4, AT 5 2t
Ky BEHL(YTF-600, ] M /R ARATLBH 3% £ A FR 23 7))
W, 3k 5.0 mm JE B, IR 2D 5 A5 T, FRARYE 5 L3k 2.,
PR SR AL 2115,
1.2 BEUEEIRENGERERE

FEHFREL 10 g FEFF HEACFEFT (A= 2E ol N 4= 260
KT TG PR F R E 1: 20 iIn A 258 K, B
WER B O EERAM TR 4 RFICE)ER
1443 000 r-min™ 8.0 30 min, 315 0.45 m JEE , UEWK
REA AR B DOM . BUER 73 DOM I i T
IR I ABSERJESY pH £ 2, F 4 CIRAT, T ek
AWIR(DOC) TR E . 73 HL30 mL DOM IR AR

1 HAMBNERTREESE
Table 1 Contents of some nutrient elements in the

organic materials

K E Material C/% H/% N/% S/%
FiFF 38.38 5516 0.86 0.475
HENEREFF 30.29 4.209 3.04 1.034
A 26.45 4.119 1.79 1.239
HeNELR2E 19.98 4211 2.51 1.268

RIS T 2T AR (FTIR) A
1.3 iR5ig It

WERA PRI 4 kg -3 | P50 T J5CH8 TG FL 1% 3% 35 T
(KX TEXE =20 ecmx 15 cmx28 cm) 1, + )2 J& & ) 20
emo BEREFE - 28 R HLHE N 7 R A e BE 29% 1) o o
5 3 e IR AT U B TGS AT AR A AL A A 1)
PR, B 2 AL PRV S 34 P47 o SR AUI RS HA 0 v
I PRFIE , 1] 35 77 26 B i A Sk, WK ERE 1 d,
B ROPR I R G HL R /N — ) /KRG 40 1 AR A B B8 G
HREERT L RE . BRRAERT AN, KE R AR R K2
5cem. HLALFRREFRAEE B T EIRIAEE P KRN
20204F 6—9 H , 31190 d.
14 HRRESHM
1.4.1 FEAREE Saba

FREFERIA (55 30 K ) (A (575 60 K ) A HA (55
90 K ) RAEHHERES o Oy TR oRAE ST R X - AR R
T KT, R UCR LIS 7RI 254 R 1Y X Sk 34 50
W 3AHFE S (BRSNS ) IR N R4S S
JZ(0~5 em) RAE i 48 IR A AL FE S (2950
g)o THERAENT, JeA MR AE 18 WoE FAEDK, FEE
HIREEART 0.5 emo BRUCRFE TSR SR IMAig oKk E
BKES om, THEFEEET 50 mL B048 T, 223 000 1
min™ 5.0 30 min, T 0.45 wm BEIE, —3# 0B T4
G, FEINBERRE Y pH £ 2, T 4 Cf#AE, T DOC
HWE , 7 — o BT AR 4 A T 54T I
FHE(UV-Vis) Fll = ZE2H 081 (3D-EEM) 2047 .
1.4.2 53 Hr 7k

A FEFF AR AR OMERERS AR AN L IR L
DOC w42 H sl 84 HL 142 (Vario TOC, El-
ementar, ﬁﬁ )Eﬁ?(ﬁ”fﬁo q:fi":f \*nj:::ﬂ: \tﬁﬂﬂq:fi'éﬂ]tﬁ
JIEF FF DOM 9 FTIR 45 i fff FH s B 21 0 S X
(Nicolet6700, Thermo Fisher, 3% [E ) gk 7 R ME, FAHIE
Fil 7 400~4 000 cm™, 43 ##E K 4 em™ . DOM ) UV -
Vis Fl 3D-EEM {5 i [ 25 W e = 42560615 (Aqua-
log, Horiba, H AX) MEAT 43 M7 , 4145 98 2 BESCHk[27],
PGS S B TR A L2 3,

2 il T EEAREUMR

Table 2 Physical and chemical properties of the study soil

A §s¥is IS8T AL - TR A LR
Total nitrogen/% Total phosphorus/% Total sulfur/% Organic matter/% P Dissolved organic carbon’/(mg-L™)
0.19 0.05 0.04 3.79 7.04 15.43

o KA 1 10(g/mL) $2HL

Note: *A soil/water ratio of 1:10(g/mL) was used to extract dissolved organic carbon in soil.
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Table 3 UV-Visible spectrum and fluorescent spectrum parameters

7“61?}72‘@( Spectral parameters
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IBM SPSS Statistics 25 #4722 5 B &7 , 12 H] Origin
9.1 1l &l , MATLAB R2020a 17 F-47 K F 547
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LLANEIERFE (K 1a) o, A FREFF AN 2f 2%,

1400
~ 1200 |
0
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G
S 800
s
S2 600 f
a o
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g
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FEFF HEJEAE AT 42 HERELE2E
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2 g
o= 0.06F
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=E 004}
;ﬁ =N
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FiFF e HEREFT EEE= HEHEZFZE
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(D)DOM H F= ZEHE A 53 o L (C1RT CS AR M B ) B B Rh 2
JERLRT C2 GRS | C3 IR A1) . CAfRISEE M 40)
Proportion of fluorescent components in DOM(C1 and C5 represent two
types of humic-like components with different absorption locations ; C2
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protein—like components)
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Figure 1 Structure and composition characteristics of DOM extracted from straw , cow manure and their composting products
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B 53t
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B 22 ()95 1 A ALk, (L RS AN R IE 2R 2€ DOC
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I HENE S 2R E T RS FF DOM H 288 F1 4 43 19 T
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0304d
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AN INE R AR R SR IR AN ) A B 22 57 .25 (P<0.05) . R[]
The different lowercase letters indicate significant differences among

different treatments at the same incubation time ( P<0.05). The same below

B2 FEFF 4R EHE &3 1IEDOC & BRI
Figure 2 Effects of straw, cow manure and their composting

products on soil DOC content
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Figure 3 Effects of straw, cow manure and their composting products on UV=Vis spectral properties of soil DOM
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