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Spectroscopy and Spectral Analysis
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(DOC) . FEHLAR & ' MR ALERAE . 5 FH = 4E 586635 40 M1 1 I A HLIE 5 - 58 DOM 61 2 5 1 1 28 4k B
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AR B S R E AR O R, RUR ST A DLIE X + e LSRN S A R . 25 R R Ot
PUIBEE & T B A VL. KIEHEE PR A S A S &, B TESASE; O+ DOM =456 % F
WM T AUV ZRERER) . MIg(UVA ZRERIER) . T (RO AR . PARAFAC 2 745 1 8w iR 56 1 1
DOM 3= 2 fy i M I K B A R (C 1) . BRI FE IR (C2) . KA E IR (CHAN . 4510 BoR . MimA HLIEfE 4
R C1, C2 A C3 L4 A AR X & i IR BRI . it A HUAE AL B0 /S £ 48 C1, C2 i C3 414 AR XS & | 1
RIS ETHE RS, 58 30 d kB RME, A [F 2% 4 43 B i a] 1) 28 307 — i 23k C1 Fn C2 4143
Sedn, SRJE C1 R C2 A& Mg ek C3 TE . S RIEAR L, "] C1(C2) A —~C3 e fili ik . 25 K 5 2 7% 3 i
JEE SR, I A AL XoF 28 0 9 AR R 10 RO SRy S 2 5 OGN MILAE BE 4R ve - 3 10 A o T R R -
BEALRREE . IR A R A MU S BIX 258 ETHE FREm S, 7255 30 d 58l Kl HIX{HE % T
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HUIE 5 + 38 DOM St il 4 R¢ v 19 ¢ k47 7483, 8 &
PARAFAC 43 #7175 % 13 DOM £ 41 43 #E47 % & 43 47 » 38 F
AT 2D-COS H A KR 50 A A UL 5 1.3 DOM 45 41 43 b
At (] B B AL o Ak . DOM 7E - 38 %0 Bk A= 9 3R Ak 2% 16
A ERN S 5E SN ERETENER. EmAEIILE +
3 DOM 41 B 25 #2028 vl B 2o 3/ K 7= AR i . A 3. E
FHER TR MAPUIE X RIS A AR S EME W, I
e P LT ST B2 34T T DOM 41708 4k 5 i S 4 . 8 A%
BN 56 F . LA O A BN A A MLAE SR 3R ) . R AR TE
P55 Yo B2 4L FE IR AR 3

1 SEge sy

11 R38R A

TR0 b AE B b KK H IR 2 A0l 1 280 AR B 3
KR IX (J6%h 34°48", RZ 113°50", W4k 111.1 m), I X
TR AE L, PHEE R 1.36 g+ om 7, HEFEK
WA 19%, 0~20 cm R HHEE AT . 2R SR A HL
W B SN 0.69%, 0.032 9%, 4.2X, 9.7
X, 98X R KRR AE W S /N2 I i A PLIE R 2
b B G 3 28 R Rl
1.2 #mRE

TG EPA/NK, BA/MKEF 3 mX 9 m,
BA/NXZIENEE 30 cm S8 0 HEAK DL R BRID S AN, K5
B B AL (CK) . Bt HLAR (CP) 5 A~ 4b #E, A HLAE % 45
te hm ?FLi . B AH VU S /N X 3 5 80 H )45 3 05 X 1T
VEK . TIFDIRICE 25 H L . SRABEIT R 4350 it A LI )G 7.
15, 30 F145 d, FA/NXK 3 S"TUHURE IR I 5 AR AL A5
A RAE I 0~20 em FWE A L3, BRI G ¥ R — A3
M5 AR U5 B TR A 2 50 5 G ] S5 3 E  E .

1.3 FHiE
1.3.1 13 DOM #£ Ik

H I 58 B AR KT I 2 B T DL 1Y Sl A AR AR T ok
100 H i . FRIBORNT 23 5 J5 19 4% 5 g A =M, ImA
50 mL 258 F /K. 7E 180 r » min ' HUE R (20 COYR Y S
12hJ54 4 °CF 4000 r+ min "B .0 5 min, B _F &S
0.45 pm BE RS AT AR YRR, T 79 98 W B O 148 DOM Ul ™
1.3.2 43 DOC 4% &

AT A LR (DOC) & 1SR A B kT i e, 78 10
mL X P IARFI DOM $2 U 2. 5 mL, JHM 2K #bh 575 2
5mL JGMA 2.5 mL 10 mmol « L' MnC D) -fEREER 1 2. 5
mL ¥ H, SO, , #\A 5 HIRHE 1 h, T 490 nm b6 05
o A i 26 AR 100 mg « L1 A ROV R .

1.3.3 3 DOM Z ik o9 = 4 3 % kgl &

4 44 DOM £ ¥ #¢ HITAICHI F-4600 5% 3% 4% 3%
FETE AT ST, WE SO MR EK (E0
FAHVE Bl & 250~450 nm, &SI (Em) 779 5 70 Bl 2 280~
550 nm, PR MRS PEETE N 5 nm, FHIEE LN 5 nm,
i H 12 000 nm » min~ ', PMT g &N 400 'V, i iy B [8]
7 0.004 s,

1.3.4 EEAMER. SRS EMNL

W5 g 2 mm G5 09T B SRR ECA =M. FFINA 50
mL 2 mol « L ') KCl & 7E 180 r » min '{242 1 h )5 &,
A R AR AN 66 BE TR I e A R Y i I A
R E .
1.3.5  RHEAMAECTOC) M Z

¥ LIERCTOHE S 100 B, K85 R # RS
PP e,
1.4 HIESH

B4 157 54 4% 3R ] Excel 20195 SPSS 26. 0 F 17 #L % A
RPE ST o SR A b T R 2 (G ) K B IR 5 B 8 2 B AT £
B A PR A 5 b A BT 5 B 2 e A A B B R A
B AR IF K11 A P = A S 1 B 1 efc B &1 B
A5 01 = 2 5 6 1 B3 A 0 3% i R S 0 2 I AL
B =SSOSR SN SHRIOEE . Z %0 BT
L K& PARAFAC %3 #1. & F Origin 2019b 1 f) 2D Correla-
tion Spectroscopy Analysis i {4 % DOM 4% 2H 73 B9 18 & W% K
MR 2 — 520 AH OGO 3% 15 AN [R) 2 43 I B J] 1) A% )
MR

2 AR50

2.1 AHNEMLEALFEERNZNE

AR b HE 4 B B A PLR (TOC) 1 al 3% M A HL i
(DOO) F /M AR L FRAE WL 2R 1. A LI (A], CK 4b ¥
CPAb¥# + 3 TOC i —H FRMEHE, CK bH 15
TOC &M 27.34 g» kg™ FREZE 25.39 g« kg™', CP 4b 3
44 TOC &M 31.31 g« kg " FIEE 28.33 g+ kg ', CK
AEFRAN CP AL ¥R+ 3 TOC & — H R A2t T HiEA
MU BT RS © 2% 2 f Ak LA B A i e i B2 2K+ 1 CP Ak
A TOC &R m T CK AL, U6 Wit in A PLIE g 1% 12
A AL & R UG A, CK AL B 4 3R] M
AU (DOO) & & 2 — H MR, M 46.56 mg - kg™!
TRERE 29.21 mg « kg ', T CP AT Mt A A HUIE G 955 7
d )55 45 d B2 L FE TR B, i AEPUILE 30 d,
A HUIE KRB 53 A BT 8% 53 A, 138 DOM % 37 3k die KAH
72.72 mg « kg™', 30 d J§ 4 DOC & ®IF 4 TR, H CP +
B DOC F i in e F CK, 36 it Jn G HLAE RE $2 &5 £ 1Y
DOC ikt .

AN TR AL HR A 3 Al A R B A A AR LR AE L R
1, BAKIGIIH] . CK AR H M SR SR E—H FEA#
#, N 24.10 mg + kg ' FFERE 15.31 mg « kg ', 1 CP b3
Mt ABGHUIEJE M55 7 d 2055 456 d IE LTS F M
B AR HUIES 30 d, HHER A A G R B OKE 34,71
mg - kg ', 30 dJ5 ARG RIH T, H CPALH+
AR S RIBA ST CK ALH, S0 5 A PUIE AE 32 w5 +
HMEESASR. CKI B+ SR ERERTRE LT
Mk, 7E55 15 d kB iR /ME 3. 01 mg » kg ', T CP 4b 3
MHEAAHUEE ZE 7 d 256 45 d 2GR G LT
POMAR VLS 30 d, HEEESA S REAR/NME 171
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'o30d fE EHESA S I G BT, H CP AN £
SRS BIRAMT CK AL, 58 BH #ti G HLAE fE F& A% +

mg * kg

F1 TELEBETLHEANFEROTUEE
Table 1 Changes of soil chemical properties
under different treatments
b i TOC &4 DOC &t/  WEATE/ HSHASTE/
/d (gekg™ ) (mg+kg ') (mgekg ') (mgekg ")
7 27.34 46. 56 24.10 3. 71
CK 15 26.52 39. 25 20. 10 3.01
30 26.38 30. 25 18.73 4.29
45 25.39 29.21 15.31 5.43
7 31.31 46. 59 21.6 3. 11
cp 15 30. 28 66. 25 33.28 2.88
30 29.99 72.72 34.71 1.74
45 28.33 64.52 32.16 2.51
2.2 AHAEX L5 DOM KNG

2.2.1 AL L DOM = 4 558 X% B &AL 4E
N [ 0 AS [ 4k 2 4 38 DOM = 48 5¢ 6 6 3% & an 18 1 fF
7N o F ele BT 320006 1 o AT 7 3 Ab B DL B A0 0
FHRAE Ex 1 Em P4~ BT A2 W 19 7 B DL K 9¢ D i 5
. SR BIR, N F RS R 40 3+ 3 DOM 1 % 9456
JGIE TR R B 5 U 1 o7 B BE A AR AL . A 3 AN B R 2
I, M5 SCHik[14], Peak T(Ex 250~300 nm, Em 330~380
nm) KK EFRY BT, FEORET LIEFHUEYIE D), Peak A
(Ex 250~300 nm, Em 330~380 nm)>y UV XJE 5. F5&
SRV T ALY A HLIR ; Peak M(Ex 300~370 nm, Em 420~

450 i

400

300

300 350 400 450 500
Em/nm

250

450
CK-30d

400

300

250

500

480 nm) N E M & WK (UVA KRR, E2 AW EA
MU 32 Bk T 1o A= 90 1 TG B AL 1 T A X 43 45 4 4
UV KJE IR H N E 2. CK AL Peak T 1Y 9% i 06 58 B 75 ik
B 7 d WEAL T Peak M Fl Peak A B2 GIETR IS, BE % I
[F] (9 HEFS . Peak T 1) 3¢ K i 58 B B i 5 T Peak M 1 Peak A
5 G IR L T AE Rl T CK 4b 3G M U A HLBR 19 4h 72
KPR A W R A R B T 28 Y T, JF Al
A LU ) Peak M fl Peak A HHBL T B B IE R, +4E UV A
UVAZRE# Y o 3T 8 8 1 FEAL, CP 4L ¥ Peak T,
Peak A Fl Peak M [y 5% 56 W58 B2 tH 8L T 56 B FH)E T B0
B, FESS 30 d IR FRAE . TR th T VUL EA 55 5
i f2 st T UV 1 UVA 2R W) 57 A i, 100 B A5 A HLIE 7E
R R, T UV R UVA 8570 B2 & & 7645 30
diki KM, HE1EAH, £ HE, CP AL #E Peak M,
AR T (5 06 58 B 4R 28 8 1 CK ARG . 6 10T it i A5 AL HE
fefgdim LR M E IR . UV RE A UVA 28 ) 58 iR
T,
2.2.2 AR £ DOM = 2k & kK 45 5% vh
BIX A DL 278 148 DOM [ 4 5 B RAE . Wl 7] i3 DOM
4 4= ) B ) A . — B Ex 7€ 310 nm F . Em & 380 Fl1 430
nm b 5050 B Y b R, BIX #5400k 0.6~0.7 IR
DOM v 5 A4 o580 . AWl B PG BIX AE 0. 7~0. 8,
DOM HA B B A R ARAE . A 4 ] F F 2k — % BIX 78
0.8~1.0, DOM BA FiE BABRK L, £ 0] A 884
i BIX>>1. 0 | %% DOM EA SR FUA A A WARAE . #MUEY
X DOM 41 435 Wi i & FLAE W) R P AR & . e B 2 T, it
AB VLS 30 d Py, CP Ab 3 A CK 4b 3 + 3 DOM fiy BIX>
1, PR 50 X 43 DOM [ A= 9y w] F T PERBAR i, B iR
450

CK-15d d
400 5
4
g

5350 .
2

300
1
207500 350 400 450 500 9

Em/nm

CK-45d 7
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300 350 400 500

Em/nm

450

CP-30d

300 350 400 450 500
Em/nm
B 1
Fig. 1
3.04 B K
—@—cp
2.54
E 2.0+
m
1.54
1.0
10 20 30 40 50
Time/d

2 13 DOM HJ BIX WL M
Fig. 2 BIX changes of soil DOM

UM HAE TR, S RUEMTE S AR IEE A, T E 1
A & BUIE A G HLIE S 158 DOM [ BIX {556 EFFG F /. i
AT A UL Y 580 BIX & 2 FRER R i AA PLAE
% 7 d, CP +3 DOM p BIX {fi/hNF CK, X A fig /& [ 2 CP
Aab B FH 04 A HILIE 28 5k HEAE 2, Bk B B DL R B B Gy i
BRI L9 DOM A 538 ks e . A NI 4 iR i . A A 4
B CK Wy, AP rTFI AT CK; i AAHHLIESS 15 d. B
A B 43 fe ) A O RR R K I, SR M IE MR, A
A3 % . DOM 32 25 W) 3 30 5% i f 25 . BIX (i 14 05 4%
K BEE I EIHERS . A HUIE A B0 4y 32 87 140 1 0 R

CP-15d o

450 7
CP-45d

12

400 "

E 8

s

= 350

m 6

300 ¢

m 2

250 0

300 350 400

Em/nm

450 500

11 DOM =435t ki B
3D fluorescence spectra of soil DOM

$3 BIX K. i AFHHLIE 30 d 5, BIX 2T
W, Hi AFHLUIES 15 d 3 45 d, CP % DOM ¥ BIX {8 I
e T CKL 3 e Wit A A HLAE AT L3R 5 1 58 DOM (1 A 4
A .

HIX B i) J2& 3 DOM () ) JE A R BE . HIX e ] A%
14 DOM FJE 78 AL A% B2 % . 158 DOM o e 1 e
— % Ex ££ 254 nm, Em 7E 435~480 nm [ %% )68 5 14
AR5 330~345 F1 435~480 nm FY 9 i 38 B AL 43 1 A1 =2 A
M HfEF R BB 3 A, ANt HLAE 58 DOM (¥ 8§
FEALTE R JE B W TF m Ay . 3 DOM 76 Fhk it #2 ih B #a T
FasE s Mt HUL G . 13 DOM JEFE bR R e T IS

0.40
—i— CK
—e—CpP
0.354
0.30
o]
jani
0.254
0.20
0.15 T T T T 1
10 20 30 40 50
Time/d

B3 L1 DOM Hy HIX B4 M
Fig. 3 HIX changes of soil DOM
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TR it PR S A 9 T A 7 Ak S i A
Ko X AT RE R MG A ML S . 13 DOM A Az IR B 45 3
TS AR i 4 3 P K ST AL ST S 8 A s A g RD R N oy
HHLET, FB 15 DOM (¥ 8 55 1k 2 3 F (K. % HIX A BIX
HEATAH M AT, QB 4 TR, 5 RS H] HIX A BIX 2 i AH
K(R*=0.732), XBABIFHIUEL TX 8.

251
- J=-6.47x+3.39
R?=0.732

2.0
%
m

1.5

1.0

02 03 0.4
HIX

B4 tiE DOM # BIX 5 HIX By48 K & 53 i
Fig. 4 Correlation analysis between Bix
and Hix of soil DOM

2.2.3 PARAFAC % # A #Lhe xf £ 3 DOM & % 40 4 49
EA]

ST AT M S WA N LR JE 38 DOM %8B 41 4y 1 AR
Tk, A A ] B 301 [ 4 B+ 3 DOM = 4 5¢ 5% % %% & it 17
PARAFAC 43 #7 . 3820 352227 07 0 HL 8. %2 R 46 B A DL R
B— 0tk A E DOM 1 4153 . PARAFAC 43 07 45 - 1%
H + 3 DOM Hrdtfy 3 4143 (C1—C3, WAl 5 frR) . Cl1
PRI (F 1% Ex/Em 255/410, K% Ex/Em 320/410), %
S Sy ol 5 S B . R DRRRAE BT C2 A B A
I (F & Ex/Em 260/455, KU& Ex/Em 355/455), X% hi
FUKIESH IR, R W IR AE B s C3(Ex/Em 270/455) ,
KENLOAR, FERSEBEAT. FERETHMAEY
W . C1 M C2 Xt R DOM = 4k 58 5t Y6 3% B =
AR M g, BIRRIG MR, A C2 M7eig Ex i KE R
FCL, $iH) C2 4 C1 Mo T 25 BE N B 2%, C3 XF i DOM
S4B E g T M. L7t iR B RAE + 5 DOM £ 4
YA SR, A5 R LR 2, CK 4T C1 M1 C2 F R R
B ) R R R R, T C3 MBI RIS Rt
TESS 30 d ik F i /ME . 17 CP 4bFE C1, C2 fi C3 & &34 2B
e b THE TRk S, HAEESS 30 d ik B Rl ik CK
1 CP AL B 2R 4 4y & Rt & B0, CP 4L ¥ C1, C2 il C3 4141
W 3 T CK b3, 6 b ml D it i A L AE fi % 412 v 1= 48
LI TH PR 2 A0 E R
2.2.4 2D-COS & #f3hu A #ule 5 £33 DOM 414 % LR 5

J T BRI A FLE G C1. C2 A1 C3 44y iy A8
FF . X PARAFAC 4381 i in A ML J5 15 DOM % 41
G310 2 A A TR 25 A 6 o 3 B R S A T R SR ok i
B, W 6. DOM 53¢ S 4y Z H4EAR SC 1 A T s R L3R 3.
M 3 A, FER M SIS C1 M C2 RIEM K, &

S TSSO R CL 5 C2 B 6k, WL, hgeisnf
HLIE 5 b 25 B 18] £ 3 7 36 DOM 4% 21 73 (19 A2 AR5 2 = C1
(C2) A —C3., FWI )0 5l R 78 3y W BE R A HILAE X 28
VR L IR ) 8 R AR O O 2

40 C1
420

300 350 400 450 500
Em. /nm

300 350 400 450 500
Em. /nm

B 5 DOM H (Cl1, C2, C3)3 4~ PARAFAC #&I55 5t 40 4y &
Fig. 5 Fluorescence components(C1, C2, C3) of
DOM identified by PARAFAC model

®2 FRLETLIERN DOM REAS T LIFE
Table 2 Changes of soil DOM fluorescentce components

under different treatments

AbEf R /d Cl/(A. U.) C2/(A. U.) C3/(A. U.)
7 5.31 6. 41 3.09
15 3.25 4. 21 2.16
CK
30 2.78 3.32 2.01
45 1.09 1. 67 2.48
7 8. 40 7.32 3.82
15 8.79 8.62 4. 54
CpP
30 13. 11 10. 82 4. 60
45 7.60 9.032 4. 26
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Ex/nm

264 286 308 330 352 374 396 418 440
Ex/nm

396
374
E
£ 352
330
308
286
264
)
264 286 308 330 352 374 396 418 440
Ex/nm
E6 DOMHBIEXRAXASHWEL-FH _fHEXKE
Fig. 6 2D-COS and hetero 2D-COS maps of fluorescence com-
ponents of DOM

®3 DOM EWHRAF _HHBEXAEFNER
Table 3 Results of 2D-COS analysis of

DOM fluorescence components

C2 C3
C1 +(=) — ()
C2 — (P

e ) FIR TS 4 A0 L35 b 21 43 22 g D 1A, b T4
HH ST T 4 43 28 e g (s — () RoR R 25 Z 4E M 5ok i

R 2H 3 A W S U 2P T HEA O b 2 2 5 LW D R (E
Note: + (—) indicates that the component cross peak in synchronous
2D-COS is positive, and that in asynchronous 2D-COS is nega-
tive; — (+) indicates that the component cross peak in syn-
chronous 2D-COS is negative and that in asynchronous 2D-COS

is positive

2.3 KBAMEFENYHERENMEXER

HRFEK ALY 5 AR BN SE AR . X DOM #Y %
YU AR & B SR . SRS R AT SR G
Vi
2.3.1 #AMMKX R

DOM &G A X & B S5 S A . B S A & & [ gt

TBIMIR R B 4. th3k 4 LI . DOM 564150 #H %) &
HEHER . BEAS R ZE G 1 4R SR 5 R Bomt ik
BT 0.971, PR ERIBE T 95.31%, FH] DOM 32
oM TR S ME R ARSI Z A A B8 i IE M

*4 DOM EAAHEWNEESHER.
BERAEANABBAXRY

Table 4 Typical correlation coefficients between the relative

content of DOM fluorescence components and nitrate

and ammonium nitrogen contents

JLR R 5 2 B FHAEAE BT kA

0.971 16. 56 95.31%

AR
<0.01

2.3.2 AABEFHK

DOM #5641 X & it 5 S A .
1% TR AR 15 B
U=0.201XC1 M * & & +0. 221 X C2 fH X & & +0. 03X C3

AHXT 55 4
V=0.523X B A TE 0. 519X EEAT &

Ut C1 1 C2 AR & R REUR K . C3 M REB D, V
PSR MESA SRR, Bk L, 8 C1, C2 #
C3 et S AA T =, I EEESA SR, LK
J& C1 RN C2 5 W B A A AAE S A S S M2 AR . i A3
eh, WEINAPUIEIS C1 A C2 4140 SR CK 5 T B %
R EE T, B, BT DL it 0 A LIS Ok $2 v A A A A
. B LIEE SRS =

BAR G A

3 45 ©

COFIB R 0 A HLIE AL B, 56 A FLIE 4R & 7 4 3 4
HHL . KIEHEE LR RS A&, BTSSR S’
Jt A HLIE 5 3 S MU . KPR HLEK & R e BT S
TR EE, 7245 30 d R FI AR,

(2) 43 Bt = 4t 5% 6 06 3% B A5 il + 3 DOM F 22 gy
UVA KRR . UV 285 50 R A28 6 20 BB 4 A . it & AL
Jo B BRI HERS . 2 €0 0 IR W) T 2¢ s i 3 3 TC W | AR Ak
UV KSR A UVA 88 58 1R 98 6 e i 258 1 TS TR
Fyfas, A5 30 d iR BB KAA . &5 Wi, it n A HLAIE
AR R . UV BT R A UVA 25 i 78 R 9% 6 06 5tk
AL T RIMEIMA HUIE AL 3, PARAFAC #4858, +
3 DOM 1] 43 3 A9 a4y, Cl Ryl IR 28 G IR . A
VAR, C2 ST G IR . AR W IR P A |35, C3
HREER . FERETRAWRE ™Y, C2 451k C1 &
B, MmAPUEE C1, C2 M1 C3 AUAI X & W &/ T R it
A PR AL H, Hoi A HLAE S CL, C2 #1 C3 A FHXT & &3y
BEHELFETRMESE, f£5 30 d BB HEKME. 2D-COS
ZER IR AFEVCH S A SINF Jy . C1(C2) A —~C3, 2%
S 9 A A B e E A it N A L A X S R 24 8 A R R i e U
KT TER I A FITE A 3 .



3122 ik 56 4 %42 5
O A HLAE 6 42 = R A= Wy vl B, AR 1 358 (R*=0.732),
JE AL B . ui;Bﬁ,ﬁyﬁlEﬂ, ME A YL G BIX E2 % EFE T (DOC1, C2HC3 MM EHEMESRBIEME, 5ES

Mg, E55 30 d kBl HIXMEREETNHE T BT K

A, H CL A1 C2 44 AR X & 3l S A %u%'ﬂm

e
B TEEE 30 d ik e /ME . BIX A HIX 5 8 2% 0k ¢ il
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Spectral Analysis of the Effect of Organic Fertilizer Application on the
Evolution of Organic Matter and Nitrogen in Farmaland

PAN Hong-wei, TONG Wen-bin, LEI Hong-jun® . YANG Guang. SHI Li-li
School of Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450046, China

Abstract Organic fertilizer is an effective means to improve soil physical structure, enhance soil fertility and regulate nutrient
balance. However, the effects of organic fertilizer application on the evolution of organic matter and nitrogen in farmland are still
unclear. This paper studied the changes of TOC, DOC and inorganic nitrogen contents in soil after applying organic fertilizer.
The changes of DOM spectral characteristics of soil after applying organic fertilizer were analyzed using three-dimensional
fluorescence spectroscopy. PARAFAC was used to analyze the changes in the relative contents of the fluorescent components in
soil DOM in different periods after applying organic fertilizer, and 2D-COS was used to analyze the change sequence of the
fluorescent components with time. In addition. the response relationship between the relative content of DOM components and
soil nitrogen was studied using the typical correlation analysis method to explore the effects of organic fertilizer application on the
evolution of soil organic matter and nitrogen. The results showed that: (O The application of organic fertilizer increased the
content of total organic carbon, water-soluble organic carbon and nitrate nitrogen but decreased the content of ammonium
nitrogen. @ Three-dimensional fluorescence spectra of soil DOM showed a peak (UV humic acid), M peak (UVA humic acid)
and T peak (tryptophan). PARAFAC analysis showed that soil DOM was mainly composed of terrestrial humic acid (C1),
typical humic acid (C2) and tryptophan (C3). The results showed that applying organic fertilizer could increase the relative
contents of soil C1, C2 and C3 components. The relative contents of Cl1, C2 and C3 in the soil treated with organic fertilizer
increased initially and then decreased, reaching the maximum on the 30th day. The change order of different fluorescence
components with time was C1(C2) 4 =C3., and humic acid-like changed greatly, and the promotion of humic acid-like by organic
fertilizer was significant. @ The application of organic fertilizer can improve the bioavailability of soil and reduce the degree of soil
humification. BIX value increased first and then decreased after applying organic fertilizer and reached the maximum on the 30th
day; The HIX value decreased at first and then went up and reached the minimum on the 30th day. BIX and HIX were negatively
correlated (R*=0.732). @ The relative contents of C1, C2 and C3 were positively correlated with nitrate nitrogen and negatively
correlated with ammonium nitrogen, and the relative contents of Cl and C2 had a great influence on the contents of nitrate
nitrogen and ammonium nitrogen. In conclusion. reasonable application of organic fertilizer can control the transformation of soil

organic matter and nitrogen reducing the non-point source pollution of chemical fertilizer.

Keywords  Soil; Organic fertilizer; Three-dimensional fluorescence spectrum; Two-dimensional correlation spectroscopy;

Dissolved organic matter; Nitrogen
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