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Abstract: The study of soil soluble organic matter ( DOM ) and its component leaching characteristics is of great
significance in understanding the mechanism of soil carbon and nitrogen nutrient loss under disturbance. Based on the tillage

simulation trial, we analyzed the leaching dynamic characteristics of dissolved organic carbon (DOC), dissolved organic
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nitrogen ( DON) and the functional components changes of the DOM in karst calcareous soil and their responses to different
tillage frequencies. The main impact of these dynamics was also explored in this study. Our results showed that the leaching
amount of DOC and DON increased as the tillage frequency increased, but it did not happen in the four functional group
parameters. As the tillage frequency increased, the ratio of DON to total dissolved nitrogen ( TDN) increased, but the
DOC/DON ratio decreased. The monthly leaching amount of DOC and DON was impacted by tillage treatment, seasonal
variation and their interactions. However, the four functional group parameters were only impacted by the seasonal variation.
During the experiments, the monthly leaching amount of DOC decreased gradually and the differences among treatments
were also reduced, but the leaching amount of DON increased gradually and the differences among treatments increased. The
leaching amount of DOC showed a negative relationship with the four functional group parameters, but a positive relationship
with the leaching amount of Ca**and NH}-N ( P<0.05). The leaching amount of DON had a positive relationship with the
leaching amount of Mg**( P<0.05) , but no significant relationship with the four functional group parameters. We concluded
that the tillage increased the leaching amount of DOM, but did not influence the leaching of its stable components,
indicating a continuing losses of soil organic matter and a high risk of nitrogen pollution in water would happen if the tillage

frequency increase.

Key Words: karst region; tillage frequency; soil dissolved organic carbon and nitrogen; unit absorbance value of

leaching water
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Fig.1 Schematic diagram of sampling plot distribution and leaching device
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AT A S, IR K R FEM 2015 4F 8 HFFLEE 2016 4E 7 A & H 1 W(THEHB#Y A . K480
SRR VL, S5 I 3t 540
1.3 HES T 5 E

VERER AR, P B MR 3L pH (AT & 2—3, SR s S (AA3) I 58 JE I T A 4= %0 (TDN) |
NO;-N NH;-N % ; DON % & H TDN 5 TeHLA M 22 WE S T8, B R BoRs B A% 5 >R FH R T ok 45
FEHCEE T (Avanta M) 47 HH A Ca® Mg™ & ; DOC ¥ B R B AT LR 20 B AL (TOC-Vw) Tl %€ . DOM ‘B
T 2H 53k HTER 81/ AT WA G RE T (UV2300) 4341, BAAR ¥4 DOC MR B2 HH R 4K 7 B 2 1mg/L, pH {EH
WeWsmRR T 2 2, e 4h/ 0] WL OB REHHIN & HAE 254 260 272 L) K2 280nm 4L HIWESE G BE(E , 22 5 22 fRi Ak
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AEAE I EIRE R IR T RAE , 2 F9ARXT R A DOM B REAFFAEANZE 1 TR,
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Table 1 Wavelengths used in this study and their feature and significance for soil organic matter characterization

5 dk/am #X
No. Wavelength ~ Features Significance
1 254 FE R G YL 5 AT A LR O A A BT o LA BE H
2 260 BB A SHK A LT & L EIE L
3 272 FE R G YL 537 LB & L C/H HERIE L
4 280 I BRI ABE JETE AL 535S & LR 2 T EORIE ;. 587 Bl o U bt

1.4 BdEandr

i1 Excel 2010 FAFHATEARIAL I ; AT 7 26 53 00 Z 00, FIFHEAREAS K-S R, X ikigs /K 2% 32 43 S
EAMNETERHR AT IE S K 5, DON 5 54N 6 s 805 747 & 1E A& 43 i, DOC . TDN \NO;-N  NH;-N | Ca®™ &
Me™ B IR A IEAS A, W HER FAE R I IE Y sR B0 B HEA THE AL, F40a BUAR 7 5 IE A0 A, vl LAt
1T 245307 F SPSS 21.0 A #0475 5. A 2 5 2253 H7 (One-way ANOVA) (2 4% ( Duncan ) Al Pearson #H¢4)
B, BT GEi T i 3 /K 35384 0.05 5 A1 G R 26 DL A8 8 26 M s BUULA ] Sigma Plot 12.5 #4458 AL,

2 ERE5S

2.1 WEHRRA K £ DOC \DON k2 & X BEVEPL sh A5 i i o7

135 DOC 1 DON Ik AR Bl 75 BAEAI 3 0 35 i &l 2141 (3% 2) , DOC Btk 2k it K F DON, {H 4%
AR FRE] DON 46 MR A 25 % KT DOC(F 2), TDN 5 NO;-N A4k 4 176 454 B ) 59 28 4k 55 DON AR (55
2) ,NH;-N Pk 2% 22 X6 EA AL 38 o) 13 TG B J A2 AL A . DON (5 K3 SV &Y L {EL( DON/TDN ) Fifi 275 BH A A5 23 1)
ST, S AR B BT A AR B3 5118 16.19% (T0) 1 20.1% (T1) (19.19% (T2) .28.1% (T3) 5 31.3%
(T4) ,DOC/DON Bifi %5 BHAE A B 38 s/ (R 2) o
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Table 2 Difference of corban, nitrogen leaching amount parameters for variable function groups from ploughing frequency treatment

Fekr BIHFALBE Tillage frequency treatment

Parameters NV TO Tl T2 T3 T4
WK/ (L/m?*) 67.22(7.87) be 63.48(5.12) ¢ 75.28(4.86)ab  72.43(3.33)abc  76.37(6.78)ab 79.78(7.80) a
DOC/(g/m?) 0.376(0.026)bec  0.332(0.005)d  0.376(0.017)bc  0.348(0.012)cd  0.381(0.022)b 0.431(0.016)a
DON/(g/m?) 0.055(0.003)c¢  0.077(0.010)c  0.127(0.013)b  0.132(0.029)b  0.237(0.035)a 0.273(0.045) a
DOC/DON 6.34 431 2.96 2.64 1.61 1.58

TDN/ (g/m?) 0.076(0.007)d  0.416(0.035)c¢  0.633(0.025)b  0.690(0.036)b  0.845(0.060)a 0.872(0.066) a
DON/TDN 72% 16.1% 20.1% 19.1% 28.1% 31.3%
NO;3-N/(g/m?) 0.034(0.012)d  0.367(0.037)c¢  0.539(0.053)b  0.549(0.016)b  0.583(0.084)ab 0.655(0.027) a
NH-N/(g/m?) 0.018(0.004)b  0.019(0.004)b  0.035(0.011)a  0.024(0.008)ab  0.029(0.005) ab 0.028(0.006) ab
Ca*/(g/m?) 1.01(0.04) ab 0.95(0.02) b 1.07(0.06)a 1.05(0.06) a 1.03(0.06) ab 1.09(0.06) a
Mg?*/ (g/m?) 0.417(0.013)c  0.485(0.037)bc  0.578(0.091)ab  0.549(0.058)ab  0.548(0.038)ab 0.651(0.057)a

NV ; JFL 4 %} B8 | natural vegetation; TO; %4k %) F8 | no-till contrast; T1: % 6 > H E#f, semiannual tillage; T2 45 4 > A F#F, tillage every four
months; T3 ;4% 2 > H B #F, bimonthly tillage; T4; % H B #F, monthly tillage; DOC; 7] % ¥ & #HLB% , dissolved organic carbon; DON; A] i LA HLA(,
dissolved organic nilrogen;DOC/DON:ﬁ?’ﬁ*‘@ﬁﬂL@%% Lb s TDN . PP BV, total dissolved nitrogen;DON/TDN:ﬁf’g‘w&ﬁ*ﬂﬁ HEEE L FEIT
P AR 22 ; R —A T PN AR ) 5B R R AEAE 835 M 25 5 s R R P BE R 22 5k .3 (P<0.05,n=4)

2.2 WEHREA K 4 DOC \DON k2% & S H B g B4 73 v A B ka2

Bifi BRI A0 B S, DOC 5 DON Btk 2k & 2 AR S i 22 (b ta 3 (&l 2a,b) , HEERZERE B E AL R
(Bl 3a) , WIMEIPT, DOC k2K i Rl 3, i Rk it < Rk i . DON bk 0 222 34 i e 35 L 2Rk
P>, B FRARA A [A] A 3E 0, DON o i B 0 L 2R 388 T, NO S -N bk 5k Hb 310528 s 2> ([
4) ;4 ANE R RAE NI AT/ R IR (B 2¢) (AL I PN, 45 A 38 8] 25 57344 |8 3 ; DOC . DON 1
WIS A2 R R A s e (R HSE A AR 2R 25 5 . DOC Ik 2K 5t 55 86 TRk 0k B 70 T 2450 5 Bl 3 6 A
KR, MERZER B EFEMHXICR (E 5a) ; DON K E 5 E AN AR L 2 B E EHXKR, 5N
HAE R B E TR (K 5h) .
2.3 DOC DON k2t 5 e A RFIEHE bR 1 AH G C R

DOC K5 4 B REHFRHIE S HCER BAT W25 1 TR DG OC &R (P<0.01) (I 6a) , Ui DOC ik 2k i AI%
F, H35 M BT LA R KAy PR & Witk 2 B A K, DOC ik 2k 48 mi ik, DOM 4l 20 /Ny T AN I £
DON kK it 5 4 NEREFIFHESEOTC W E R, UL DON Mk & 575 & M Bk M B e A DL K K 53
T E B IC (18 6b) , DON F bk 2k 5 H I BAH 56
2.4 DOC DON 45 Ca® Mg™ TDN K ICHLA L3k Ak 5 AR G K 2R

Ca™ IR 5 DOC YRR B 52 0 3 TEAH DG OG R (P<0.01) T Mg™ AR 2t 55 TV PR ZRUI Ik K ik 52t
BEFIEA IR (P<0.01) . DOC Bk 5 NH,-N k& 28 0 2 A E R, i DON 5 NOS-N 23 i
FIEMRR(F3),

3 Tt

Ay 2d a5 w1 e BRAE A | GO W T T B A SR AR B A, 9 — 2D S UK 4332 B R DOM ik
SRR BME— Ty o A SR 2 W A M B R, R AR, A W o i T S s, DT b M LT
(SOM) 53 F/NGT—F DOM (7™ A, 80 DOM ke sty 10 s 55— J5 I BF AR S B0 AR S5 R IR, AT et
M BB FD LR, DOM KRR Y ARSI R YT, DOC DON 164 B 3 b 3 2 [0 #5 77
TEM 22 5% HARSG B DESh R A7 A 25 TEAHSE A {5 DON SRR Z AR OCHEEE W 2 (% 2) o B
& BARBAR AN, K DOC/DON ZHT AR , WM Bt ETHEE3 — WM&, C/N HEFRER R & L e
HUB AR 2 R T b 0 5, 1 UM R XU 7 e, 2 BRI x5 R S AU IE T
AE, AH T UM E S R B LERF SRR,
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Fig.3 Relations between DOC and DON amount in leaching water

FRURR U RE 5 0 BE 0 T e O AR W T T i O

Z1 DON [ NO;-N mmm NH,*-N

SOM 73 Jmig , Br L DOC kRt K, i DOC FZ=ikk 10} o e o g
RESFIZE, B0 S/ 2 % 1L 4 DOC Wi A
M e
FEHE AN W 41 1], DOC . DON &2 BiAS ] 1) 25 1k :° 60
% BAZRBHERR 55 W R AR £, | ”
(F4). DOC Sk i AE YA KRR JE I 3 A0
(K 2a). R+ HEh DOC M9 % /7 e B AR = [ AL u|s
R0 R A R R Rk, TR+ 0

SRR DOC 7230302 KR T 5 %24 0 B 0 3
G BTSN B AN B 26 (R L K I B
(I A DOC 0K LR B4 1 THTTT G e R 35
FEWEIAII , B FE DOC etk Tk, (0 7E )5 19 B4 RRABSARMELHAEUERE(n=4)
IR A 3 P 2a) 0 BB 2 S B Fig;44 The leaching amount of N along with the change of time
Yotk Al TR A BL A RS, L

R S TR O SEL 6 SEL AR ™) 2 0 FEL AT 0I5 M e S5 0 30 8 - s
SRR BRI LRI T I | Om WVBBE ARSI 7 DOC W2k BN T4 8. DOC 2 251 4
AL, F BT < 8 2a) . ROIVIFGC), 7520 1 Ry - IR B 5 3P 2 (B -+ M
P - AT LR S 0 TR DOC A2 ) - HE B0 1 e 2 T 50 199 T 2 7 4

£3 Ca” Mgk ESHRMKEN Pearson HHEMDHT

Table 3 Pearson correlations between Ca?*, Mg?* amount and C, N leached amount in leaching water

B T T e e e e

k7 AT AT LA ATEPEA LA AR BA HESA B A

PD f\ fers Dissolved organic Dissolved organic Total dissolved Nitrate nitrogen Ammonium nitrogen
arameters carbon (DOC) nitrogen ( DON) nitrogen ( TDN) NO35-N (NH;-N)

Ca® 0.441 " 0.169 0.211 0.187 0.178

Mg** 0.197 0.341*" 0.633"" 0.644 "~ 0.328 "

NO3-N 0.176 0.262 " 0.878 " 1 0.182

NH;-N 0.527 " 0.077 0.173 0.182 1

## FIRAE 0.01 K OB A3 B AHE, « FIRTE 0.05 KF LB EMKE n=4
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Table 4 Responses of DOC,DON and SUVA to tillage frequency, sample time, and their interaction in two-way ANOVA

7N (7RIS HAnAE4e BB X H 43 254k
Parameters Ploughing frequency Sample time Ploughing frequency XSample time

DOC 2k & df 5 10 50

F 9.99** 110.51 ** 4.68"
DON 2k & df 5 10 50

F 48.71** 45.93** 8.58 **
SUVA,s, df 5 10 50

F 1.45 36.99 ** 0.55
SUVA,g df 5 10 50

F 1.38 36.03** 0.49
SUVA,,, df 5 10 15

F 1.64 40.71** 0.47
SUVA,g, df 5 10 15

F 1.69 40.86 " 0.51

df FR BHE  F B8R, ** FRTE 0.01 K (RUI) Fak 3 5500, n=4

KAHIRE)— SR SIS W2 TR . DOC 75T 2515 [ i ANRE 58 0 3 A ¢ 7E 20
Z (B 5a) o 2 PR RR 2% 383 S50 T At 3R A W T M 2 B, 35 SOM. 43 4 J38 ek 2 v ek
BT 20l 3T DOC B FRFRE F7 8858 1 BT L DOC k2 /N, 52 25 - 8 3 15 9 B 6 L A, e
Prxs He DON 1193k 2 5 3R B0 WA B 2R 5/ S IR (181 2b) o 7EBEA MR, /R £ DL NOS-N Rtk
PR, A E AR, G /N (B 4)  AEAL RS A - SR 5% 8 A AR B i M, =23
DON FH#-fL s R | 1-3Eh DON Y& K, FIr L DON ik 2k /0 & Z bk 2k L NOS-N Bk 2k 3= (&l 4) .
{ELR 2 BEAE IS ] A 2B, P43 ) 1= 498 SOM /b, -4 SOM (1% 20 1l e vl 15 A, 380 SOM & AU A4
PR BE FTRAIR T, A% TR K B RV R U6 2 5183, 8 1 4 DON ¥ B 7+, M 5 3505 191 DON ik 2k
IR, DON [k it 32 2 =15 A b 152, R I 28 > 522 (8] 2b) . DON Ik B 7E [ 2% 55 f T 12t
TR H T i AN AR FE R SR IR ARG, SR A G (B Sh) . A FFE R, TR 2R 7K 43 AN J2 BR il
T IRAE W X 135 DON WA 32 H [ B AL ey i sgmm > 1 RS 2 32 A0 T W S 9, A A
B R AT RS 51635, 145 DON BT+, ATl DON kG i Ra b, 52 il B AR, S v AR
SOM W fb %42 | +-3EXF DON A — & M FHER , SR JEHLA A L DON B4 5 gtk , Hkin i /A R £ 2
PATCHLECH £, T LA DON R R <M e, FEMEIUIIN] 4 H 03 i AL FE DON k2 s 353k 14 fH (& 2b)
FERBT 3 BN, KRR R E1ZH TDN, FE 4 A M R E i1 s, TR
T, BIFEE 2 S8 DON WA EII I, X AT BE— 7 T2 PO 45 0 - 38 PR X e MLE L A O
i, S5 DON BB | S —J7 i, T 52238 7 A 1 TR B 2 bk 43 16) F 38 8% B3, AT 328 DON 2k
BN

4 NE R SEEA R IR T 22 548 0 3 2 MDA 9 SR BRI /N 5 AR (I 2¢) , B2
AL 2 B HR] TE 0 3 25 (3R 4) o IZZE SR, Bl BHHE R A8 i+ 58 DOM bRk s34 I HAR 5%
il DOM ‘B REFIFEIE . DOM Hr 05 A4l 43t o HL il ok, Ui BH BT LAk & il 42 4% o bk, A B e
kG E Pk, T AT EA WL s AR B R C /N He RIS 3, TR 5 i B T K A ) 7 TR
W 4 ANEREARHIESECS DOC Mk BER A B E M AU EE R (1K 6a) , R I EIBRL LI i T DOC i
0 ARFEMRR AL/ T W0 o 32, B AE RR 2 10 B T R 2 i0f — 20 S8 HE SOM A2 44y iy it 2k
SUVA FEERAFHKIEA S & (£ 1), B A YY) &F B8RS A g e, s 28 L& 9 & 1Y 55K 3%
e, BT LL DON 5 SUVA %R (K 6b) , (075 RS = R i BIHEAL 3BT L/ N7 F DOM ik 32,
[7i) FSF 55 A B9S2 F 1) P9 22 K, DON 34K 26 22 F11 DON/TDN 7 #3420k 25 E AKAR 9 DOM 285 3 it 4k
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Wk, DL ES5SRRBHEYL s 2 1€ DOM k2 (E bk 2k 4l oy o s e M A o0 e A A8 4k, BRE #FHE T4
SR IA TR, ol T H 40 73 A L ( DOC/DON ) BEHE 3145 32 1 fin iy 4% , DON/TDN [
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