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Cong"?, JIAO Jiaguo®’, WANG Jidong” *'

(1. Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences/Jiangsu Scientific Observatory of
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Improvement and Utilization(Coastal Saline-Alkali Lands), Ministry of Agriculture and Rural Affairs, Nanjing 210014, China; 3. College of
Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China)

Abstract:  Objective This study aimed to investigate the long-term and synergistic effects of Biochar and organic fertilizer on
dissolved organic matter (DOM) in paddy soil. ~Method Several fertilization treatments were tested over five years, including a
control (CK), biochar (BC), fertilizer(N), biochar+fertilizer (N+BC), manure+fertilizer (MF, 25% nitrogen replacement), and
manure+fertilizer+biochar(MF+BC, 25% nitrogen substitution). The effects of these treatments on soil pH, total nitrogen,
available phosphorus, accessible potassium, soil organic carbon (SOC), readily oxidizable organic carbon (ROC), and dissolved
organic carbon were examined. The spectral properties and fluorescence components of DOM were characterized using the
ultraviolet-visible spectrum (UV-Vis), fluorescence spectrum, and parallel factor analysis. Also, the specific UV absorbance, UV
absorption slope rate, fluorescence index, biological index, humification index, and relative amounts of fulvic acid, tryptophan,
and humic acid of the DOM were examined. = Result The results showed that by utilizing biochar and organic fertilizer, soil
acidity could be decreased and rice productivity effectively increased. The MF+BC treatment had the highest rice productivity
and soil available phosphorus of all the treatments. Significantly(P 0.05)favorable correlations between rice yield and DOM's
bioavailability, aromatization, humification, tryptophan concentration, and hydrophilicity were found. The order of the degree of
humification and bioavailability increase in DOM was manure > biochar. Furthermore, biochar significantly increased DOM,
fulvic acid, and tryptophan components and promoted the conversion of ROC to dysoxidizable-organic carbon, whereas organic
fertilizer increased ROC, fulvic acid, tryptophan, and humic acid components. The application of Biochar and organic fertilizer
had an interaction effect on the increase of rice production, ROC, DOM, fulvic acid, tryptophan, aromatization, humification, and
DOM bioavailability. ~ Conclusion Thus, the combined application of biochar and organic fertilizers increased rice yield while
also enhancing the functional diversity of organic carbon and DOM components in paddy soil.

Key words: Biochar; Manure; Soil dissolved organic matter; Ultraviolet-visible spectrum; Excitation-emission fluorescence

spectrum; Interaction effect
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AL . R T B b T R = VR i A O T ROR
W AR ISR 2 H A 2R ] SR R R
SETEREE AR, HAT TR E DR BE S8 1Y A ) 5T e A
SRR LA E L E AN BRI HLR
( Dissolved Organic Matter, DOM ) &+ 34 A&
MG PR ALy, B B0 B Ui Bl P A A R

DOM J& i A= Wy () Fi B, Wi A Wi v 4 i
AR R B EAE . B DOM K3
FREGE, VAR, R ERR, B
S FEREISE S AEYIBTR DOM HREE G 4 &
RN & BB K TR E 2 [,
Y B AE LR Z B Y A R Y
KABESRAEAL, BT 47487 DOMEP!, DOM
TEAE Y B A HLBT P AL AR /N —38 43, (B AW o

S LA A S5 O A - g R AR R T RGN [ REAS T, A
Wh s Rg W AR RAT MUK I 4k, 17T ol AR + 3980
PEA HURR P AL AN 254 o A HLIE AT A 8t s R X+
Ry, BESE R L7 THRED. A HLALHE AT
B4 + = EAS . DOM & ik f o 45 K 5 24 14 05
T B B, A LR 6 G B R A A
BEZ, JF B3 TARBRBAE D S YE, REEZ +
16 DOM 55 A4 43 Yo it A J52 10 5 Ay UKL 4 4 vp
DOM E A £y, AT 545 | A1k A B T g%
G AVUEXT DOM (5% M 3 2 0GR T PLUIE H
ORISR LR R A S W E AT,
KT A= i 3 IRl MLAE fte FH X /K5 £ DOML (5%
M BIL 1) 4 e = TR ABIFSY
£ Hh0] W% (Ultraviolet-Visible spectrum,
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4 3] 2 MRAE . AW BRI HILAE BCHE X 7K R e FA i AT HLBOG 3 2 R A 52 ) 1125

UV-Vis ) 7] T #r -5 DOM 5 F L fE 5k
TR KA FE KN =49 Excitation-emission
fluorescence spectrum, EEM ) A 4§ #E/3#1 + 3 DOM
T DEOETR B, 456 P47 F 53 M1k ( Parallel Factor
Analysis, PARAFAC ), & 22 & NI B 5 0
ST S 2H 43, 2T P FURE O 2 14k 4 B DOM
(YL BRI o ASAF 5 55 Tt FH 2B 9 Jo e 1y 4 B B
HhE LIRS, JE oA W B S AIE KA BLIE B
[l FH XK A7 8 . 3SRy . A ALERZH 7y . DOM
(9 UV-Vis JGi5 Il EEM OGIERRIE S 7 s, 4R
WA R A HLIEXT -3 DOM RN,
A ) 5 TN HILAEAE AR ek v 9 (] FH 42 AR 2
WAL B S % .

1 MRS Ik

1.1 iXIE LR

TR U TV 5048 T PE T A O A D B b for
RIEHE (31°29'17"N, 119°19'57"E ), Z XA T
VL= AT, R 2= e, H P34
14.5~17.6°C, 4K 992~1200 mm, R4 11
JBTKFEL . 2016 4F 5 HiRITF4G, #F2 HHE3A
AL ON . pH 6.64, AHLEK 19.5 gkg', &K
1.36 gkg ', A% 18.6 mgkg ', WA 124 mg-kg ',
TR BT A= ) 5 e Ry A Bt A s Ui (450~550°C)
AR IS . AW TR Y AR . KF 2 mm
FIRE /N 65%LA 1, pH 9.43, K 685 gkg ',
M 461 gkg !, B 13.2 gokg ! FLAAHE 24.1 gkg !,
1.2 RIgit

R E 6 AN, 4k (1) XTI, R
it FH A 0 B o FBERE ( CKO); (2) AUt FH 28 ) 5 e
{EAHE FALAE (BC); (3) U HALAE (F); (4)
it AL RE RN A= 8 e (F+BC); (5) i FHALAE A
BUIE (MF ); (6) i AL IE A HLAE S A= P 5t ok
(MF+BC ). 3 WWEE, /NNXHEEHR 30 m*. £k
HANAE 2016 4F 5 A, HAREO A, it &
30 thm *, B0 T/NX i, N T BT 0~
20em 2. HIKAMANRE, EREN
270 kg'hm ™, KAEFEEZE R “FIE: SEEE: &
HE=4: 3: 37, B FOIE A BERRES . AT,
SEBHTIAE, MR A P,Os 60 kghm? Fl K,0

90 kg'hm>. HHLIE A E3E SREFFHEACL =&, A HLIE
BARPR SRR AHUTR KT 350 gkg ', N P,Os
Ml KO0 S8R 203 gkg!'. 42.1 gkg!' M
23.4 g-kg ' il A HLAE A AL B AT HLIE AU ARR
R 25%, FEMHEH. AP RTINS 50,
HR A 5 43t B — 2, Wl AR AR 4 T Ak
NEADFEAE R FENE — Rt A o 7K R b P FH R BE 46,
T 5—11 AUBFh—ZK R, HARB AP, #
A5 A
1.3 tTEFEMRESSN

2021 4F 11 HOKRCER, A/ IS 5
KA 0~20 cm YAEZE 145, AT B i 2 mm
iifi, TESHEROLIAAE, & pH KL 511
JH pH iHE ; HIEAHLEK (Soil Organic Carbon,
SOC ) R HHE KR H—FP ke ; HIELSA
( Total Nitrogen, TN) RHYLKE R LM E; 1%
5 BACA LK ( Readily Oxidizable Organic Carbon,
ROC ) R 4 TR 1 AR A6 R I i 5 - 8 A%l
( Available Phosphorus, AP ) > AR R S4MNT7 $2—4H
BRYC LA E 5 - A ( Available Potassium,
AK ) R FHBSRR B2 42— K A6 RE BRI E o

+ 3 A HLAK ( Dissolved Organic Carbon,
DOC ) $#2HUA & : FREL 3.00 g 3 0.15 mm Ffi ) +
HFEG T S0mL B0, DL 1 10 B oK N 30
mL ZEMH/KGZEREIR 300 rmin ' JR¥% 30 min, &
B Lh, JFEEERGT 0.45 pm JEAE, WA UERCR
BAHLER (TOC) J3HrX (multi N/C 2100, HBEA
PR, EE ) ME .
1.4 ZESM-FTRSEIE (UV-Vis ) $HESHT

4 3R 13 DOC UE W 7E 250~ 400 nm 3 il 4 7F
ik, OB . FRIEE ML R
%4 ( Specific Ultraviolet Absorbance, SUVA ) SUVA,s,
(FFARREL ) Hl SUVALg (BKIE) 235ILL A254
i A260 15 DOC WY LU (E R s 2R5MER)
R ZH (Ultraviolet Slope Ratio, Sg) (43 F & K/N)
Hi 275~295 nm PR XEAPEY 350~400 JEK X
BUARER Y L AE RS
1.5 Z=#5%HkE ( EEM ) SES# 5

W bR UE R HPEOETEAL (F-7000, HA7,
HA ) #47 =4E200001E (EEM) A## . OGS
( Excitation spectrum, Ex ) K75 Fl & 200~500 nm,
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RAEEFE S nm; & 5% ( Emission spectrum, Em )
WKL A 250~550 nm, REEFEIFE 2 nm. 380k
K4 370 nm BH7E 470, 520 nm }GAbE G K 5o EE
M FUAE B¢ Y6352 ( Fluorescence Index, FIX);
KK H 254 nm B, KFHEKTE 435~480 nm i
Fil 5 300~345 nm i [l A9 B 50E 19 LU A8 RIS 8 16
2 %0( Humification Index, HIX ); i & I &5 310 nm
B 7E 380 nm 1 430 nm P Ak ) 5 )6 2 5k 48 1) LU AL
Bl A ¥+ %% ( Biological Index, BIX ).
1.6 HESWT

F| ] DOM Fluor v1.7 T HAH7E MATLAB 2019
AT =4O R 2RI PP TRF ( PARAFAC)
5381 . RH Origin 12.0 #AERE . A SPSS 20.0 i
7 Bz IR A AH A AT RO 28 7 224308, LA P<<0.05
HERBFE, P<0.01 NERWBE.

F1 AEEBTKE

2 4 R

S

2.1 HEYRERMAVEXKTEFEE 15

A

A [7) il A Ak B A 7K R 7 RN A S T 48 Bk DL
1o FAUFIAER RS AR B B E KRS R (P<
0.01), JfHie APy iox BA PRI #ER (P<
0.01), #&AbFEE CK R /KFE =& 10.7%~113%,
K E i K o MF+BC =i fi i, 58] 9.36 thm 2,
A OF AbHE RN 6.33%. Wit AL AR 5 8 1 4
A IE] it FH 2B 9 J5 ke AN HILIE G 35 28 i+ R
1k, F+BC. MF 1 MF+BC % F 4b3 (pH 5.61) +
E pH 4y BRI 2 5.90, 5.95 Fll 6.14, £540H TN,
AP Fil AK &4 CK 5 7.40%~30.6%.,

BT E AN EAR S IEAR

Table 1 Rice yield and soil fertility index under different treatments

A1 % '
A AR
Qb3 Fra P& B3 Available
Total nitrogen/ Available potassium/
Treatment Yield/ (thm?) pH phosphorus/
(gkg!) (mgkg™)
(mgkg")
CK 4.38+0.28¢ 6.35+0.03b 1.21+0.03d 13.2+0.28e¢ 109+3.3d
BC 4.85+0.15d 6.56+0.07a 1.30+0.07¢ 14.1+0.49d 134+5.9ab
F 8.73+£0.34c¢ 5.61+0.12¢ 1.524+0.02b 16.5+0.68¢ 1174£3.3cd
F+BC 9.05 £0.26b 5.90+0.11d 1.67+0.03a 17.3+0.17b 126+3.1bc
MF 9.16+ 0.36ab 5.95+0.08d 1.55+0.05b 17.9+0.25a 124+2.6bc
MF+BC 9.36+0.27a 6.14+0.08¢ 1.58+0.06b 18.3+0.41a 140+6.5a
JEAE Fertilizer ok ok ok ok ok
HW ik Biochar *x Y % s o
it JES > A= 4 Jo o P=0.728 P=0.110 P=0.421 P=0.072
FertilizerxBiochar

H: CK: X, N AW B MR BC: (Uit A B A A ; F: {UERLIE; F+BC: it Fl A IE R A= 9 5 ¢
MF: Jii HACAE A HLAE ; MF+BC: Jiti HALRE A MLAE R AP I ok o KR = 2 2016—2021 4Ry 5 4F 3775t *R_m P<0.05, **
N P<0.01; [RFAR/NG FREFRRAELIE 245 B3 (P<0.05), F[E. Note: CK: the control, with no biochar and fertilizer; BC:

with biochar only; F: with fertilizer only; F+BC: with fertilizer and biochar; MF: with manure and fertilizer; MF+BC: with manure,

fertilizer and biochar. The yield represents the 5-year average yield from 2016 to 2021; *and** indicate significant differences between the

treatments ( P<<0.05 and P<<0.01 ); Different letters in the same column indicate significant differences between the treatments ( P<<0.05 ) .

The same as below.
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7.58%~38.6%A11 7.0%~82.1%, H:Fh TN, AP 1 AK
SR AN B 5 F+BC . MF+BC #il MF+BC,
22 HEYRRMEVENKBLIENRASSE

b

11 DOM ¥ J& il # F DOC ¥ & %/~ o AS[R) 4k
PN - ARG B 2H 53 (SOC. ROC #1 DOC) (1)
S0 VLI 1o bt I R AR ) B 0l 2 S R SOC
ROC Fll DOC ( P<0.001 ), I ELJifii At A1 A= 4 Joi s Xof

ROC F1 DOC Wy HA L HAEM (P<0.001 ), £
A3 SOC & B # CK 73l B F 5 31.9%~46.5%,
Hr MF+BC 4b B SOC #ie i, i551 28.6 gkg '« BC,
F 1 F+BC 43 ROC # CK &1 6.01%~10.1%, il
MF £l MF+BC 4b B ROC 434145 CK #2755 11.0%7H1
12.5%, Hf MF+BC AbBE ROC & ifm, k%)
7.33 gkg | ASALFEDOC 5 CK 4R 5 13.8%~28.4%,

Hr F+BC 4B DOC fi, 5% 30.7 mgkg ',

40 . . o r
Jififilt Fertilizer: P<0.001 ‘ﬁa 10 JittAt Fertilizer: P<0.001 - 40r A Fertilizer: P<0.001
A9 i B Biochar: P<0.001 B H:¥ i A Biochar: P<0.001 ‘&0 A=W i A Biochar: P<0.001
e JHEAE > A= 4 i 1 g AR < A4 Sk 5E0 AR < AE4) S
2 Fertilizer x Biochar: P=0.112 5 Fertilizer x Biochar: P<0.001 < 35r Fertilizer x Biochar: P<0.001
20 o 15
= = e
=}
R 30+ b a a0 8k o a
5 D pe = 2 ab ab
8 d cd _I_ ; a a s 30F _:[_ B bc _I_
g _} {— < 1 go ¢ _}
g, S S
= = =
3 . ; K2 c § 251
& 20 S 6} d d a
= & X
i i =
= = & 20r
-+ E =
N &
E,{ .
10 O R LU K L0 N4 O R UL L 13 O RO &L
F S & 5SS F & SFE
$ 8 &
AbF Treatment AbFR Treatment AbFR Treatment

T RIF/NE 5 B2 b B i) 22 55 1

treatments ( P<<0.05) . The same as below.

K1
Fig. 1

23 EYRRMEVEIKFEL DOM B UV-Vis

itk SEHFAERI M

SUVA,s4 . SUVA 40 Fil Sy 7351 I T AFE DOM 43
FHEMWEE (IEH ), BUKERE (IER) fsF
() M ORE AR BEX) DOM fY UV-Vis S
SRR WL 2o it A A 4 5 e 3440 Bk 3 R
DOM /Y SUVA,s4. SUVA,6 Fl Sg (P<0.01), FFH.
T AE AN AE P B %) SUVA,s, (P<<0.05) Fl Sp (P<
0.01) Mz LA HAER . £ 403 SUVA,s, 8 CK
L EIRE 77.6%~196% , Hid MF+BC 43 SUVA,s,
EHirm, B3 1.24, K40 SUVA 5 CK B &%
fi% 13.1%~57.6%, Hedt MF+BC 43 SUVA 0 i1,
i5%] 0.479, F. MF #1 ME+BC 43 Sp 5 CK 2 5%
AN, i BC Fl F+BC ZbH Sp 4% CK %A% 13.8%

% (P<0.05), T[H. Note: Different letters

indicate significant differences between the

AR BN LA B . 5 B A DU AN VA B &

The content of soil organic carbon, readily oxidizable organic carbon and dissolved organic carbon under different treatments

Al 21.9%.
24 YRR EHIETKFE L DOM B EEM 3t

ESHFIER R

DOM [ EEM (i FI{E AT H R 174 DOM ki,
Fl<1.4 i}, DOM FEE hoMEH AU, BIX fl HIX
A DOM AWl AT AUE AR, fiEl 3 mf
AL, AR N DOM Y FI, BIX f1 HIX, 44
A 52 DOM RY FI AT HIX, I ELJite AR Fi A= 4
Xt FI, BIX Al HIX F M BA 22 HAEH . A9
JR ¥t BIX SEMAAN b2, AT RESE K A= ) B A= )
TR AR BA A S A MAEY . &0 Fl<
1.4, Uil DOM EZRSMEHEA, 5 CK AHL, F
F1 MF A0 3 FI 230 5] 5 ZFRAK 3.57%F0 2.23%, 454k
Bl BIX 1 HIX % CK 43542 E 20.1%~56.5%F1
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_ - . 90r .
> 201 J4E Fertilizer: P<0.01 2 ST e Fertilizer: P<0.01 JiAE Fertilizer: P<0.01
A M) E % Biochar: P<0.01 ‘; H: ¥k Biochar: P<0.01 M) % Biochar: P<0.01
§ AL x A4 AR % JHEAL < A= B o AL x A= 4 ok
-g Fertilizer x Biochar: P<0.05 g Fertilizer x Biochar: P=0.306 2 Fertilizer x Biochar: P<0.01
172] 172) E —
£ 15F £ a 5 80
15 a S —I— g ab a2 a
< 2 10t ab = Ealea
i I 3 | o
2 10k be BN 2 | |« £
5 i[ be 3 de )
5 c & & ’
2 1 2 ¢ 5
N Q05 falh
% osk 9 W = 60
= = =
=S = ENS
= =
2w 2%
0.0 0.0 50
& 3 <¢ C §§¢ & Q)C, < C @‘4 @ Cl-v o R &
‘4 @‘4 << &
AbFR Treatment AbFR Treatment AbFR Treatment

K 2

AT A BT A A BT

4 5250 FT WL R AR 1

Fig. 2 Characteristic values of Ultraviolet-Visible spectrum of dissolved organic matter under different treatments

JHEAL Fertilizer: P<0.05 4T MEAP Fertilizer: P<0.01 JEAL Fertilizer: P<0.01
AW JF ¢ Biochar: P<0.05 H: ¥ 5% Biochar: P=0.973 A=Wy 5ia% Biochar: P<0.01
Lol AL > A= i AR > A= 5 6 b AL x A= R
7| FertilizerxBiochar: P<0.05 FertilizerxBiochar: P<0.01 FertilizerxBiochar: P<0.01
3 .

ks
5 a ab ab a S
< N g L b T
= = £ a = I
[5) - c 4+
2 S b =
3 0.8f W 2t ¢ | M =
£ 2 BNy £
k= a a 4 T c
= & =] & d
o 3z om
ey R = 2r ¢ ¢
" 06t & H

0 0
&C“ 8 o &GQ 8 FE CFS§
< & g
AbFR Treatment AbFR Treatment AbFR Treatment

B3 ORI M AR AT BLR SR SR

Fig. 3 Characteristics of fluorescence spectrum of dissolved organic matter under different treatments

28.1%~141%, Horb MF Zb 3% BIX % 5, ik 5] 2.04;
MF+BC 4bBEAY HIX i, 5% 4.33,
2.5 EYIRRMEVETKFEL DOM B EEM 3t
YA S RI R I
G F47 K 720 Mgk ( PAPAFAC ) ¥ 13 DOM

IR AUy (B 4), 2453 iHOEoR Al AH

XoF A8 T FRAEXT I AP T it Al (Bl 5). C1. C2
M C3 Ao RFRAFE BRI . AR
Y. Cl $#fEIEAIE Ex: 235 (310) nm, Em:

426 nm, ZETOLFHERM T E BREY R, E—
ToORE X 43 e A /NP S LI @m}&ﬂ??ﬁmﬁ%ﬂ’]
oy, JEREALRE R AR, 1 S RF R BC>
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MF ., MF+BC>F+BC>F=>CK., C2 FifFi&f; &
Ex: 235 (290) nm, Em: 350 nm, &R REH
KW, FE R e e S A A R R,
HAYOCHIERM T AR, EEYE T IEAILY
(o0 . PIEPER= Y R g r= 4 i DoM!),
C2 & & iF 4 : MF>MF+BC, BC>F+BC>F,
CK. C3 ¥fFAiE Ex: 269 (360) nm, Em:

550 550
=
£
= 500 500
on
[=]
5
WS 450 450
X g
S E 400 400
& 3
K 2 350 350
=]
5 N
2 A4 1
£ 300 Fluorescent 300
m component 1
250 250
200 300 400 500 200

300

465 nm, ZEVOCRIEEM T KR EY B,
TR, EEORIE T A s A L,
BC. F Al F+BC 4B C3 & 84 CK B & &K . Jii
JERE R C1, C2 Ml C3 & (P<0.05), 4
YR 2 C1 i C2 i (P<0.01), FF
L AR A= 4 S5 e ek C 1R C2 B R B AT B TR 4
HAEM (P<0.05).
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500

450

400

350

Py 3
Fluorescent |
component 3

POy 2
Fluorescent
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300

250

500 200 300 500

400

400

G Excitation spectrum wavelength/nm

K4 T4k i A A AL 3 otk

Fig. 4 Three fluorescence components of dissolved organic matter identified by parallel factor analysis

1200 -

a)Cl 3 b) C2 -~ ¢) C3
= 00l . < 3 20t
S AR Fertilizer: P<0.01 = JiEAl Fertilizer: P<0.01 = Jihl Fertilizer: P<0.05
Z HE S Biochar: P<0.01 2 1900T Awyims Biochar: <001 Z A Biochar: P=0.579
5 FAE = A= £ T = A4 e £ AL > A=A
= ool Fertilize xBiochar: P<0.05 S ool Fertilize xBiochar: P<0.05 g 2201 Fertilize Biochar: P=0.432
2 3 3 ) .
3 a g a g E ab
: g 2 0 : h
E b = 600F <o 2 200f +
400 b g c
g e[l £ b - P be
E d & E
5 = 40p  d]d > 180t
= I o i
= 200+ # =
H = 200t e
éa 2 2
i X 160
K iz i
B 0

FF SFSF &
QX &X
AbFR Treatment
&l 5

Fig. 5

Q>

AbFR Treatment

C Q&c$;®o
K\

Q
AbF Treatment

. C%'Q)C qu)oijg&o
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Maximum fluorescence intensity of dissolved organic matter component 1 ( C1, a), component2 ( C2, b) and component 3 (C3, c¢)

under different treatments

2.6 DOM /J UV-Vis #1 EEM iS55 58

LEES K

AESE R A P LR 2, KEE=ES
DOC. SOC. SUVA,s,. BIX. HIX. C2 3 IFH6

(P<0.05), T SUVAy F AL (P<0.05),

DOC 5 SOC,SUVA,s, BIX i # IEAHX( P<0.01),
JF H DOC 5 SUVA 3 A (P<0.01 ), SOC
5 HIX fil C2 BFIEAMHX (P<0.01), ROC 5
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=

SUVAjss. Sg. BIX. HIX. C3 A/ B EEME (P
<0.05 ). SUVA,s, 5 BIX. HIX. Cl. C2 443
A (P<0.05), SUVAy, 5 BIX. HIX. Cl.

C2 W4y BEFEMAL (P<0.05), BIX 5 HIX. C2
BFEEME (P<0.01), HIX 5 C2. C3 BFIEM
% (P<0.05).

x2 KEFESIREINKRIE. BARUEBIFESHAHEXM
Table 2 Correlation between rice yield, soil organic carbon content and spectral parameters of dissolved organic matter
;li DOC SoC ROC SUVA,ss  SUVAy Sr BIX HIX Cl C2 C3
[ s
Yield
DOC 0.831%** 1
SOC 0.833** 0.830%** 1
ROC 0.351 -0.023 0.231 1
SUVAss, 0.633**  0.593**  0.756**  0.511* 1
SUVAy  —0.668**  —0.669** —0.848** -0.374 —0.849%* 1
Sr 0.048 -0.370 -0.147 0.792%* 0.096 0.161 1
BIX 0.522* 0.563* 0.705**  0.682%** 0.763**  —0.735%* 0.286 1
HIX 0.821** 0.329 0.621**  0.804** 0.827**  —0.797** 0.353  0.837** 1
Cl 0.133 0.333 0.442 -0.031 0.648**  —0.547*  -0.299 0.343 0.448 1
C2 0.558* 0.463 0.657**  0.456 0.681**  —-0.781** -0.051 0.805** 0.815%* 0.570* 1
C3 0.058 -0.361 0.064 0.716™ 0.217 -0.224 0.403  0.338 0.528* -0.233 0206 1

[E: DOC: WA HLEK; SOC: AHLEK; ROC: B AANIL; SUVAs, -

LHMEM I % 2545 SUVAL -

LML R

$260; Sp: HAMERERRLG BIX: AWHEEG HIX: JEHMAIREG Cl: 900D 15 C2: 3OLLIr 25 C3: FOudlgyr 3. Kbk
78 P<0.05, **3% /R P<0.01, Note: DOC: dissolved organic carbon; SOC: soil organic carbon; ROC: readily oxidizable organic carbon;

SUVA,s4: specific ultraviolet absorbance 254; SUVAyg: specific ultraviolet absorbance 260; Sg: ultraviolet slope ratio. BIX: biological

index ; HIX: humification index; C1: Fluorescent component 1; C2: Fluorescent component 2; C3 : Fluorescent component 3.*and** indicateP

<0.05 and P<0.01, respectively.
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