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Abstract: This study explored the responses of soil dissolved organic matter (DOM) to the application of different types of compost
using a soil sample without compost as a control. Ultraviolet and fluorescence spectrum technology and EEM-PARAFAC was used to
analyze DOM structure and driving factors in soil added with different proportion of cow dung compost (SCC) , food and kitchen waste
compost (SFC) , and sludge compost (SCC). Compared with the control group, contents of AN, NH, -N, DOC, and SOM in soil
added with compost were significantly increased, and contents of SOM and DOC increased with the increasing of compost amount.
When added compost in the same proportion, contents of AN, NO; -N, and DOC in SCC and SFC were significantly higher than those
in SSC, while contents of NH,” -N and SOM were higher in SSC. The results of spectral analysis showed that the structure of conjugated
benzene ring, hydrophobic component, quinone group, and chromogenic component in DOM of soil added with compost were
significantly increased, the transition of unsaturated organic molecule (7™ —m" ) was more active, the molecular weight of DOM
increased, and the degree of humification was enhanced. When the amount of compost added is 5%, the influence of food and kitchen
waste compost on DOM structure was greatest among three types of compost. At 10% and 20%, sludge compost had the greatest impact
on DOM structure. The results of EEM-PARAFAC analysis showed that the relative content of fulvic acid-like substances with low
molecular in DOM of soil added with compost was increased, while the relative content of proteoid-like substances decreased. 2D-COS
analysis showed that compost affected the change order of fluorescence components in DOM. SCC and SFC were as follows: proteoid-
like > fulvic acid-like > humus-like; in SSC, it was fulvic acid-like > proteoid-like > humus-like. The enhance of humification and the
decrease of relative content of protein-like substances in DOM were related to increased DOC and AN, the relative content of humus-
like in low molecular weight was positively correlated with the content of NO; -N , and the relative content of macromolecule fulvic
acid-like was increased due to the input of SOM from compost.

Key words : compost; cow dung compost; food and kitchen waste compost; sludge compost; dissolved organic matter (DOM)
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Table 1 ~ Physiochemical properties of soil and compost

Hih AN/mg-kg ™! NH," -N/mg-kg ™! NO; -N/mg-kg ™! DOC/g-kg ™! SOM/g-kg ™!
135 119. 27 57.28 44. 47 0.10 68.27
A FEHEND 143.12 47.96 81.71 3.69 278.20
B o B R HENE 132. 65 35.80 88.39 4.22 396. 39
15U HEAL 165. 62 30.20 84. 42 1.90 490. 41
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Table 2 Physiochemical properties of soil
B2 AN/mg-kg ! NH, -N/mg-kg ™! NO; -N/mg-kg ! DOC/g kg ! SOM/mg-kg !
CK 67. 64 +8.33a 17.41 £2.42a 52.47 +8.33a 0.10 0. 00a 76.54 +11.32a
SCCs 120.32 +5.67b 21.80 +1.98b 88.0 = 10. 24b 0.16 0. 03b 89.06 +7.27b
SCC10 120. 06 +16. 33b 30.65 +4.97¢ 94.15 8. 83b 0.36 20. 11c¢ 102. 26 £12.26b
SCC20 122.01 £15. 69b 32.15 +5.52¢ 85.61 £9.77b 1.04 +0.25d 140. 30 £9. 84c¢
SFC5 118. 87 £4.32b 40.21 £6.33b 88. 11 +3.49b 0.19 0. 05b 98.00 +5. 49h
SFC10 121. 00 +10. 49b 27.68 +3.59¢ 96. 61 +6. 49b 0.25 0. 05b 116.91 £10. 38¢
SFC20 123.53 £13. 44b 38.49 +3.65b 94.26 +10. 08b 0. 60 0. 09¢ 155.55 £8.76d
SSC5 115.51 £6.47b 46.12 £5.98b 51.14 +5.98a 0.12 £0.01b 109. 18 £11.38b
SSC10 117.00 +8.37b 82.13 +7. 34c¢ 36.27 +3. 69b 0. 19 0. 06ab 128. 33 + 14. 66bc
SSC20 115.94 +8.67b 41.97 £4.47b 56.30 £6.33a 0.37 0. 08¢ 160. 42 £15.47¢
F P F P F P F P F P
HERLHS I LA 0. 099 0. 906 11.751 0. 001 0. 467 0. 634 59.948 0. 000 54.720 0. 000
HEAL RN 0. 603 0.558 75. 838 0.000  96.859 0. 000 17. 848 0. 000 9. 096 0002
HEMEFHE < BIELH] 0.043 0.996  26.596  0.000 3.552 0. 026 8. 114  0.001 0-155_.0. 958
R P R P R P R| P R =/ P
ANOSIM 0. 564 0. 031 0.161 770,129 0. 556 0.015 ..=0.226 ' 0.973 -0.259 / 0.906

1) >R F Duncan’s multiple range test J7 7434, % L jiti FH Hﬁ’ﬁﬂﬁxﬁ]{"ﬁﬂ l:l:{ﬁJiﬁ%#nu&ﬁﬁﬂéﬂzﬂfﬂﬂc&%ﬁﬂﬁﬁﬁ ARE \-“—J ?%‘%TE%
PEZESFE (P <0.05,n =3) 5 R — Mtk M5, 058 LA | F‘i]l]ktfﬁJ&ﬂﬁ%xE?ﬁﬁHﬁTI_]ISMJ:?E*TB‘JE i Fjv’f“?’\lJa'/Mﬁé 5«5(5&
WIS HAE ; R ANOSIM-43#T, XTttlEHEﬁﬁéfuﬁﬁutt{ﬁJﬁT IF] EMEAE PRI WL (n = 3) R>0; P<O 05 %rlﬁﬂﬂﬁfﬁ@%#ﬁﬂ% nr]jc
TU LB FMS%EE/TP<O 05, F N E{E Jo T it = ﬁn‘:ﬁﬁi%; YK, SCC. SFC Al SSC R R Elil%%#nudﬂfiﬁ) MﬂﬁFélﬁHE
%ﬁfﬁhﬁﬂlﬂuﬁdﬁﬁﬁﬂﬂE’Jig%#nn 5,10 %uzo Q?]{ rWiﬁﬂEﬂﬁﬁtﬂth@Jﬁ 5%. 10% 20% TR - PR g

s
-

.n.

2.2 ii;% DoOM ,%iﬁb‘é W
226 250(226 7250 nm ﬁ&ﬁﬁﬁ*ﬁ*n/\) éﬁ]ﬂﬁlﬁ

%#’Fﬁ%ﬂ%ﬁﬁc-e C=C I GRH 7

AL Fr o — CHIBRIT . S0 (2602400
nm P BER T AR ) B T AT SR e R R 2 4 0
226 ~400 nm PG FEE TSR BUR R B2 N
WO I 20 Y 35 7 56 T 7= A2 0900 IR I S, 00 11
Sasoa00 M FH T ZRAE DOM (1) 35 14 ﬂc%ﬂ“ SUVA,;,
[254 nm 2 R %a (254 ) 5 DOC &8 HLE ]
TZHAE DOM [ JE 5L FE E , SUVA,,, [ 260 nm 4b 1%
R EL «(260) 5 DOC % ) HfE ] 5 sk M4l o
S B OE A T SUVAL, [290 nm &b W il £ %K
a(290) 5 DOC FEMAE ]S DOM i3t & & 5
AR @ (355) (355 nm ZbWRIL BB 5
DOM B (B 20 43 & B L IE A 56 . S, T H T RAF
DOM 43 F IR/, 543 F R AL 455120 d
FEGHEAT DOM 205 GTERRAE S8 1Y 22 P 40 i &
(K 3), 3 FHEALE S 13 DOM 1) S, {H 34 2.
FHILT CK(P <0.05) , HAWFRAE S B0 B & T
CK(P <0.05). 2= B HE I it FH (45 3% DOM 3t
PR INGEH  BKPEA oy TR IL AN a2 B i
B, AN T 7 - B RRE ORI K,
DOM - Fedf K, T AL R B d . 5 - 3EAA 1L,
FIES A AL IR P 88 A A 8 T v 2 i P 3 A5 A R A

B aewwa%‘mﬁ*m‘ﬁa%ﬁaif% DO £ %
PR T Ak Ay R Jr R >

HERETRINELBIR 5% BF, Bk S, S HAFE bR 3=
LA SFC5 > SCCS > SSC5. HE ARG o Us ik, 48 J6f
B HERL B RE SR B DOM 1% 55 44 16 F i 5 Ak 1 78
Tl 109% F120% B, B Sy 0 HoAth 45 b5 24 38 B
K SCC > SFC > SSC. 2= W 4 A A v 77 12 TS s, 4
FEHEREXT DOM Z5 A6 s e B8 K. AL 2R, i e ik
JEXT -3 DOM 4544 52 i) 5 55 , 3% AT 8 575 Ve HE
NEAS B i S5 R4 REE A O it P IR R R JE + 48 v 241
JEESEL BR S, Fa(355) | BEHERC A AN L B A1 hn
T30, 3% B HE AR FH &= 9 3% in 9k 3 T DOM 9 52
SEALFE S AL, SR T, ANOSIM 43 B 4% F L 01 | HEAE
TR Sog0 - a0 IS K FHERL TR M LI (R >0, P
<0.05).

DIMENE IS I E A5 209% S 451, A [e] 355 3 Ik ] -+ 43¢
DOM [ SUV,, fil S, fE & 2 B, SCC, SFC #1
SSC Y55 80 1120 d # i DOM 1Y SUVA,,, {H i 3
T 40 d BRI S, [HY EIR T4 40 d AR,
FEUARE L R 75 2 R S PR bR AR - R R L

SERE IR L R, T T B L DOM R
Yy N, S FE AR 1 .

DL 25 B it FHHENE AT (35 42 % - 48 DOM

HRILE R IR S5 4 B K P 2 A3 R L AN a2 A
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Fig. 1  Physiochemical properties of soil at different culture time

B AA LY T o BRI NI R,
DOM 43 5 8§ K, JB5 F80 {0 6 8 3. 95 0 22 8¢ A1
(5% ) W}, 2 ot 1 3 A B8 A ) 138 DOM. 19 5544
FEREFEAL ; AN E RS (10% F1 20% ) B, 24 3%

HENETEREIK 5l DOM 4544 7228 Ak, Bifi 35 77 i) 1] () SE 4K
Jit FH e BE £ 5 DOM 43 1 8 389 K, Ji g Ak R
P
2.3+ DOM B g
2.3.1 13 DOM BRI S 4L

BIX b A A= A5 4, Al I T3RAE DOM A= ¥ v]
FHTE™, A58 A B 5 A C. B o S DOM
HiE AR, T RAEH A B DOM 7 5. DOM iy
e, 85 A AL FE B (HIX) AT AR SR FIE DOM (185 5
FRRREE . AR, 3 FhHEALG )G 15 h DOM
(4 HIX (B4 T CK(R 4) , HEATES N L AR [R)
HA R A SCC > SFC > SSC. 72 W i A jiti FH 7T 42
1 45 DOM 1) Ji S Ak R B, 5 Lt FH 2 2% 3k e £
Herb DOM H A 0 5 3 A J8 Bl AL R AE . HE B I in L
{1421 (10% Fi1 20% ) 6§, SFC. ' DOM f BIX il 3:
o 328 T-CK. SCE 1 SSC (P £0. osy%fﬂ%é
Ji 457 3 A (9t T 3 4 e £ DOM, e /)
R, (45 34 = B DOM 5 &5t 344 . Eﬁf’ﬂ%aﬁ%
0, fﬁﬂlﬁﬁi%ﬂﬁ'{%?ﬁ{wﬁﬁﬁﬁﬁiiﬁ% D@MPFJ
N E‘vaﬁ@%ﬁﬁfﬁﬁﬁ B G 5 A W AR A TR
e SRS W 2 ek % DOM. 6 1€
sl 2T DOM Klﬁléﬁﬁﬁﬁ%%%ﬂiﬁi cr#;au%
1 7 b S0 . 5 R DOM 2 5 .
*H 2T 5 TR HEAL X DOM 4544 1 52 1 e 55, 1% —

L SR S U 5 BT SR 5 Ak, SFC

1 DOM ¥ BIX il B: a fHF BN . SFC5 < SFC10 <
SFC20, 3R W] 11 DOM A= 4 nl | FHVE e Jif oy 35 M
JIEL T JOIT L 080 0 8 o i 38 . XoF B AT A B, ME AR A2
XF DOM ZE G GIERFAIE S B0 572 i) K HE R 75 L
] ANOSIM, R >0, P <0.05). + 3 DOM %4
TES BB SR 5] ] ) 4 TE B (B AR fL R AE
2.3.2 13 DOM JEd Sy

5T DOM = 4k % )% ¥ 17 B F 43 #f ( EEM-
PARAFAC) ,SCC il SFC 343545 3 R a2l o[ K
3(b)F13(c) ], Hhs—2414y[ Cl, E,: 240 ~260
(295 ~380) nm/ E, : 374 ~450 nm | N5 T- A
BUNGZRIG TR 5 8 A4y C2, K, 240 ~
275 (339 ~420) nm/ E, : 434 ~520 nm}jgéa\¥ga_
MRS RIS E LR ™ 5 B =R U14r (C3, K.
300 nm/ E, : 300 ~350 nm) 'ﬁﬁli%ﬁlﬁﬂﬁz)ﬁﬁ
XK, NRAFEERALE S B YR 1 2 A
. SSC L ERAS 4 B AL [ K 3 (a) 1, H
AT =284/3 5 SCC Ml SFC — %, 45 /U414y (C4,
E_: <240 nm/ E, : 434 ~520 nm) 555 — 254 S0 A
], Koy 5 HRR. Rk, T8 ins U8 HE AR + 18 vh
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Table 3 DOM UV characteristic parameters of soil
FE S6 250 S260 ~400 SUVA, SUVA
CK 5.82 £0.57a 5.82 £0.88a 0. 09 =0. 00a 0.12 0. 03a
SCCs 17.76 £1.33b 46.03 5. 74b 0.23 £0.01b 0.32 +0. 06b
SCC10 35.57 £6.98¢ 79.53 £8. 86¢ 0.57 0. 14¢ 0.77 0. 24c¢
SCC20 77.35 £7.44d 167.55 £15. 44d 1.57 £0. 13d 2.17 0. 66d
SFC5 20. 80 £4. 62b 57.61 £6.98b 0.30 0. 03b 0.40 £0. 06b
SFC10 28.65 £5. 55b 59.58 4.21b 0.35 0. 08b 0.46 +0. 09b
SFC20 49.91 £6. 48¢ 106. 22 +10. 38¢ 0. 84 0. 06¢ 1. 11 £0.38¢
SSC5 6.98 1. 11a 32.45 £5.63b 0.12 £0.01b 0.17 0. 03ab
SSC10 9.37 £2.41a 35.80 £7.41b 0. 19 £0. 06b 0.26 +0.08d
SSC20 17.31 £2. 24d 55.17 £7.47¢ 0.37 0. 04c 0.51 £0.07¢
F P F P F P F P
HE AR 7 E 151 110.583  0.000 140.501  0.000 214.131  0.000 31.710  0.000
HEACFPZE 104.064  0.000 98.248  0.000 121.778  0.000 18.285 0. 000
HEHEANE < V5 Le 1) 20. 581 0. 000 27.934  0.000 44.009  0.000 6.816 0. 002
R P R P R P R P
ANOSIM 0.243 0. 100 0. 061 0.033 -0.028  0-563 -0. 078+ -"0':..6.87
Bedh (355) Sq ' SUVA 0] r" / ¥
CK 4.49£0.98a | 0.89+0.05a | [ 0.13 =0. 03¢
SCCs 11.37£2.55b 0.52 £0. 061 1 4 0.34 0,001, f’r
SCC10 27.42 #5.58¢ 0.62 0.1 }-io | 0.8220,126 J_;’
SCC20 70.20 & 8/37d : e 0.62£0.13b ¥ 5 1 2.31£0.37d" | o
SFC3— ] 16.0+3 200 /7 : g 0.67 0. '1‘“3.}6;, I Y RTE
SEC10 | & 13.88) +2’37 ) / 0.48 £0. 14§ ’ 0.50 0. 21h._ "- g
SFC20 gy B.1G669 o/ ¥y 0.68:0.0bg | L % 1172026 % &
sscs) il 7.60 £0. 99b¢ f 0.58 +0.07h | \ 0.18£0.02a ~ &
s§c1o f, = 7.23«114b ) 0.60 £0.22ab 4 0.28 0. 09a
ssCto V1 15.00 =4.31c | . 0.68 £0. 14ab Y 0.5520.00d
N ‘ F P F P F P
iﬁﬂEﬁ:Jyﬂiﬂlﬁﬁu 107.241  0.000 1.273 0. 304 85.173  0.000
HE AR Rl 73.983  0.000 0.158 0.855 49.102  0.000
HEALANE < ¥ o Ee A1) 26. 558 0. 000 1.057 0. 406 18. 431 0. 000
R P R P R P
ANOSIM -0.004  0.518 -0.119  0.906 -0.078  0.672

1) >R Duncan’s multiple range test 773 , % L it FH [ Ffr R HEAS ] 78 o LG 451 -1 SR Bk BRZE B v v DOML 2851533

FHRFRBFEMLRER (P <0.05,n=3) 5 RIT— BN IS, 0 5 HEAL TS IS0 L (1) K 93 355 58 EL AR TR AN [] 4

FR P<0.05;

R NBE N I+ brifefin 22

24

0.6

£ANGIERHE S B

3)  F NG IS AT RO B GETHE ; SR AT ANOSIM J347 , ok HEMEHE A2 I8 1 LG 71306 S o) 56 AR 1R AR S B S W AR TEE (n =3) 5

ERMESHN 22 5 ARG

=
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sce 1 ; SFC ; $SC o b osce ; SFEC | a SSC
5 E 09 | E :
b ' ' ,a H
" h ' ' '
' ! 08 ! '
: b & : :
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a ' : Sl L b : b
' ' b p ' '
: Y "“H"‘I 0.6 : :
! ! H 05 ! !
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B a)/d KA )/
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Fig. 2 SUVA,s, and Sy of DOM in soil at different culture time
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Table 4 DOM fluorescence parameters of soil ( Mean +SD)

B BIX B a HIX
CK 0.73 £0.31a 0.70 £0. 12a 0.67 £0.08a
SCes 0.80 £0.07a 0.77 £0.09a 0.86 +0. 14a
SCC10 0.76 +0.08a 0.75 0. 15a 0.85 +0.37a
SCC20 0.77 £0.09a 0.77 £0. 13a 0.85 +0. 16a
SFC5 0.90 +0.20b 0.83 £0.2la 0.82 £0.07a
SFC10 0.91 +0. 12b 0.86 0. 15a 0.81 +0. 16a
SFC20 0.97 £0.25b 0.91 £0.27a 0.83 £0.29a
SSC5 0.74 0. 09a 0.72 0. 11a 0.80 0. 05a
SSC10 0.73 £0. 16a 0.70 0. 08a 0.74 0. 08a
$8C20 0.76 0. 11a 0.71 0. 19a 0.79 +0.20a

F P F P F P
AT S hn L 3] 0. 125 0. 883 0. 071 0.932 0. 049 0.952
HEROFp 4.242 0.031 2.127 0. 148 0. 346 0.712
HEARFPSE x A3 el 0. 093 0.983 0. 069 0.991 0.021 0. 999

R P R P R P
ANOSIM 0. 745 0. 004 0. 885 0. 007 0.671 0.004"

1) R Duncan's maltiple range test 1735 , 4§ HHE R HEBE A 075 A0 L -1 HERE 6, B XFIRALRE S 1 DOM J06 A% G S0 258 IR NS
TR BEVEIES (n=3) F RIS T A BCED SR SR ANOSIM BT 4 HEE IS MG umﬁimfwﬁmﬁ%
SBHAEN (0 =3) , BAKTFHR P <0.05; RAHATHIH « btz [ £ | o _

Tﬂxﬁéﬁﬁj\ﬁﬁﬂrﬁﬁﬁ%ﬁnl’ﬂ 4 FJf/T '? CK

I, 3 ﬁ”fﬁﬂlﬂbﬁﬁﬁjiif%% DOM i Cl, AH R iﬁ-*

i /C3 AT SRR AR R, ﬁéﬁgﬁ&%ﬂﬁé
*%ﬁ%ﬁﬂé%ﬂﬂ%FTiﬁiﬁﬁ*%ﬁaﬁéﬁ
A0 BRI L, 3t 14 DOMJHE 1
i C3 *HﬁﬁﬁﬂﬁﬁwTﬁEséuTTﬁWl%‘%éﬁ
M #ﬁﬁ e SN mmﬁ%/\ﬁfﬁiﬁwi;
HE DOM TN TR IR R AR X 35 dk 55— 7T,
HERE EP-WJE%%J%%E%@AH%TN%’@E 14053 I
WCRIH. LSS 120 d S, HEAE S b A6 AR [ 69 15
,C1 X &R RPN SCC(SFC) > SSC, 55
FEAR L, it FF 2 28 148 JBF 4 3% 3 A o A 1) 42 5
HE DOM H/NFAH M fr i KO TR E Bk
AR A EE Y F BN SSC > SCC(SFC) |, Al fiE 515 e HE
B DOM F R 23 F 2 J8 5 0 & AT G, AR R W,
BT Y HE A AL R A HEAT | 40 2H% i A 5 ) Joi AN I
Az B, TS T DR ME N v oK 43— IS B O AR X ]
5 50% LA BV ORAE HE AR i F S -4 DOM €3
FAXF & B A, (H SCC 45 120 d 1 SFC 45 40 280 d
FE il C3 AR F AT il S E S o L 470 7 v
B, 33 2 B it FH R AT J5 4 3 b 28 R AR Y
REARC AT e 322302 i T 28 B o 5 ot Py 38 fm s s 1.
I Ab. Bl R 37 ] f ZE K SCC5 il SFC20 H1 €3 4
Iy ARSI T C1 AT C2 21 43 A B A 1S
FREE B i — A 3 UH ME -4 38 1 & B 3R g R b
DOM Ay Z Bl e & AR T Ak A 4.
2.3.3 3 DOM FHU R LFRIE

YA SEIETE (2D-COS ) S —Ff B 41 SO EE )

i
II F o j.

4 kb 2 A /E{M%Jﬁ BFE. %?Wﬁﬂ%éﬁﬁ
TR E, Loadlng ﬂ‘?Tt?ﬁ*ﬁi@jlﬁ P S T EB@LT
Hﬁﬁﬁfﬁﬂﬁf:iiz% DOMWI‘EM#H/\E’WJ %’Eﬂcfﬂ)ﬁ
JP(ElS). ch Fl SEC 1 DOM 5 G2H 73 [R]85 [l
5(a) FS(c) | RIS [ B 5(b) Fil s (d) ] —4EM
St 4y WA 3 A 31 (335/335 nm, 395/395
nm ., 465/465 nm) F1 3 P3¢ LI (395/335 nm ., 465/
335 nm, 465/395 nm). E,, " 335, 395 #1465 nm Hf
Sap DO Y Y S AN e Ay [ WD | NG e
FR[ I3 (b)) Rl (c) ]. MRS SCEEAE [A] 20 0 S A0 i Sp
FR A RE S TR I S A I L A9 £ 1 Jn AR i B
FEm ] A 3E K SCC A SFC Y DOM 2 64 43 254k
Ry : 288 H (K, =335 nm) > K> 725 LR
(E, =465 nm) > /Ny FRJFF T (E, =395 nm).
SR M 5 R AR BRI R
2H 73 AT REBY SUCAE W WSRO S A28 Ak, 98
ZH(B: o) BT SFC H1 SCC A= i DOM
. Ry R e R AT se 528k
AR O, R B AE D R G AT R S 80 T
KT E BRI A . Li 25 e duis 25
Z5IE /N IR A TE U Y i) SRR 2 rh gl e
o 3 P S BE RS ) 5. A1, SCC il SFC
)2 BRSO 3357395 nm By A e #
DOM /N3 —F S 5 B F R 4325 6 B g R AN [,
Ja S 5T A R HEIEE S DOM AN TR 4 43 1Y
KR FNZE R AE A AT B T A0 AR A MU A 5T, it 5
TN L3R DOM %6 64 43 19 A8 AR L7 Sy« K 49
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Fig. 3 DOM fluorescence analysis of soil
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