a1l HsM
2022 4F 10 A

¥ P~
CARSOLOGICA SINICA

Vol.41 No.5
Oct. 2022

W, EREE, EIUF, 55 IR AR BRI X 1 MORLAT LA 5 PR AT BLas s (1], Th A, 2022, 41(5): 773-783.

DOI: 10.11932/karst20220509

MR HT AR IS IR X TIEMA T RS
i =R IR T3 A

Syl 1 H- - >
BRAR, ERW, 255,48

(FEMIFSE R S A4 IR/ B RE 045 6 R 8 TR AL P, 5TH JT R 550001 )

WO SR DR X R, AR [ A AR IR B i (B BRI R AR MO X 1 3 0~20 em 2 AT HL
W (SOC). Wiki A ALK (POC). W ¥ &% 4 A HLBk (MOC) Fl 4 B (4 HLER (19 5% i, ¥+ POC, MOC 5
SOC. R IRA MUK AI 5 o 45 F W 58k AR b, 48 UM IR A2 MR35 A [8) 72 B2 32 7 SOC., POC,
MOC FlH BIRAHLIR & 7. 0~10 cm +J2WEM SOC & B MR H BIKAFIR S EHEES T
HE HLF0 AL HUAR, 75 10~20 cm + 2 T W FE 2 55 0~20 cm + 2 AE MM ANR AR L POC SR BEE T
HEHb, MOC & L3 2% 5 . POC/SOC 8 [ 2N 20.38%~45.27%, AL AR FI YR 246wk B 25 3 THF b . AR,
MOC/SOC 4 #f b o 2 = F A6 MUPR AR ZE AR o 3R AR 46 BUBR A YR ZE MR JR , SOC & 2t 19 348 o 3= 22 L)
POC & B4Ry F o WA BRFNAE UMK >2 mm K742 X SOC 57 ik 36 W 25 /&5 Tk Hb, {H 0.25~2 mm K7 4% |
0.053~0.25 mm A £2 Fl < 0.053 mm #7F2 X SOC BT Mk 2 1o F K T Ak . HAH G407 R W] : POC. MOC 5
SOC. H HRARA HLAK A C R I8 IEAHSE, R IR AE R > FE Uk > FF . IR BRI & 2 BUPR AR 2R
M5, SOC. POC H1 MOC g Jiit & 5 P B A AG HL A 38 i &2 5 35 40 ¢, L DA AR R AH DG MR # ik A
Ak 3 B S it i A% SOC 4 B 40 43 J HL 41 i LA KBTI 2 1A B9 56 28, AT 45 LB RO AL & o

KR FURLA MLEK; 04568 ML B SRR A s v 7 4 L IX

FE 2 S:S153.6 X EkHRIRAD: A

TEHE:1001—4810 (2022) 05—0773—11 F A2 (5B IR &) FRIRF (OSID): |

0 35l

i

SERFIR K SCHL BT 5t AU OB AR AN Ak
AN B 2l R, H ] Y TR DX A AL
KB ) AR N, 1999 4R E K S “IR B
MR TR 55— R A B IR HLTR, B
TEBE X — KM AS R 24, P EVEH
W ST s DAL e W SR A2, K e B R A B A R
A EALEEREE GRS BPHEAR TN

S 3N 4 A AR X 4 38 LR (Soil organic
carbon, SOC) fifi & 1A WG HE™ . HItk, B HHE RS
A AL R B it T AR A T Sk [ A A2 i KR CO,
[ F2 B, DT 7R Iy A AR A b A4 E AR
TEWE SRR b DX R I v 22 B pR B L 1) 7 ABAORT i 4y
FRARAY [ SRR RE S Lt SOC Ry AL R, B HEL
MRIE BT T SOC & 2 77 A W 52, {HFE 8 R N
TMRE SOC B ms A TR . 78] PYPR VT T e
X, 1 #F AR B &2 R AN [ 28 B AP oG 12388 SOC it

HETH: K B RE 2 4 0 H (41601584, 42177446) 5 5t A BHEH RT3 B (B B& 26 [2017]1417) 5 B &K & A BF & 11 %) 2R

(2016YFC0502603)

F—AEH R R (1986—), B, Wi+, 22, #5807 17): WE A AR 8BRS 5 1 984: 25 . E-mail: lanjc2016@163.com,

ks A #1: 2022—01—01


mailto:lanjc2016@163.com
https://doi.org/10.11932/karst20220509

774 o

2022 4

RN AR 22 57, IR BB 9 #1238 SOC fiff
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BRPEREE R R Z 1, W R AR B 4R 5
A2 b R ] 5 AR B 2 AL R A, SR, X S 4 it
BT R AN IR, T ZEE O [R) s B R AR
PRt T SR 1) AR AL IR AE -
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A A S, R TR IE R, AE IR 184 ¢, 4
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Thunb.), Hl #f 4¢ ( Mallotus philippensis), %% % 1
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5, T H ARG T <10 mm R/ k2, H AR
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fifi b, R YA 30 Y min ', 5235 B 1Y 2 min
J o 5 BA TR AN [ b Y 5 I Z2 IRk B B 4R &,
FERLATH 60 °C T, £ 24 h JE YL = E A B
RIS AR [RPRLAR B K R e A SRR, T A 3 1K

W4 T i R R M AT SR AL S A 2o 0.25 mm
i, FARERIR 2 BRTCHLaR IS , i HIoTR A —Fa g R
PR Y (Vario ISOPOTE Cube-Isoprime, Elementar
23], 8 ) WlE SOC it . POC Hil MOC Yl E 2

M Cambardella F1 Elliott" " 19 77 ¥, HAK W R« FREL
i 2 mm KT FE 20 g, A 250 mL =,
A 60 mL B SR BERR 4R (5 gL, JH F3% 10~15 min
Ja CAEAE S 8 &% (18 °C, 90 rppm'min ') 4R ¥
18 h, B 43 WO 53 pm i, FH 20K U 2 0 T 7K b v
T, 0 L3 A R ML, 43 255 TAR & 80 C
TR (24 h), HEFHATFRE . T R ER4 (<53 um)
T Es A ASA U, FHKE (90 C) Z& T )5 B
HEAHET 24 h). FREIFTRESA e ED L.
W > 53 pm I HORE R L 0.149 mm 7, H— & &
A 0 AT WLA 7 £, e AL AT 5 3 H 4y
it POC &, SOC &5 POC Sz 1)
i MOC % &

2.3 SZitoth

B3t R Fl SPSS 17.0 B, SR TR 207 2%
7 #T (one-way ANOVA) Fl1 £ & A LSD i Hr A
[FHEHL SOC., R IA& A Hlik . POC il MOC % it 2
] 2 75 4 3 22 5% (P<0.05). >R Bz % b AH OC 73 B
SOC. FRMAA PR, POC Al MOC & ZRIEFR .
K ZAE R T 43 81 SOC, POC, MOC 25 Ak il A 58
AR Z AR
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A7 AL A BRSNS SOC & & A s WL 3% 1.
0~10 cm 1 )3, SOC & f HEJF 2 IR AE AR A6 BUMR > B
Hi, H K AEM SOC 7 i i 3 & T #E b FnAE AU, 1€
UMK SOC & it SHF L TC i 3 22 % (P > 0.05); S
AH LE, AEHUMR SOC Erim it 1 17%, IR A bR 2 3
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Table 1 Changes of soil organic carbon, particulate organic carbon and mineral-associated organic carbon

+J2/ em SOC/gkg" POC/g-kg™ MOC/gkg" POC/SOC (%) MOC/SOC (%)
Hiith 21.50aA 6.05aA 15.45aA 27.92aA 72.08aA
0~10 TEASUPR 25.20aA 10.57bA 14.63aA 41.47bA 58.53bA
WA 31.03bA 14.20cA 16.83aA 45.27bA 54.73bA
Bt 19.352A 3.94aA 15.41aA 20.38aA 79.62aA
10~20 AEHUBR 22.37aA 8.24bA 14.14aA 36.75bA 63.25bA
AR 22.79aB 7.26bB 15.53aA 31.48bB 68.52bB

0 AEVNG F BRI R [F— 1 B E LA ] B2 2% 5% (P<0.05), ANEIKRE F k2R R — b F R 6 4 2 6 B35 2% 5

(P<0.05).
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T 44%. 10~20 cm +)Z, SOC & &= HEF Mk A M
FEHUMSHE b, B = Fh -+ MR 2 18] G 8 3% 22 5% (P>
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MR T 18%. A A SOC & bt 1 )2
UREERE I/, AR R AR LA B35 25 7
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Fo 1 F WIS A BAL A HLRE i 2 W R e
POC & . 0~10 cm +J2, POC & 8 A I A=
e, U AEARUAR, B i /N SRk AR L, YA AR
POC & B EWINT 135%, (MK B ERINT 75%.
10~20 cm 1 )2, MK POC & 5, Hk kA4
R, Bk Hb I /)N s FEARUMORT YR ZE AR POC 5 B JC B 3 25
SE, B B E R T 109% Fl 84% ., AN[E] b
FIH A -4 MOC & B E 25, AR A H
13 POC Fll MOC & 2 il £ J2 % 88 388 i ik /),
R A POC AR L2 R EER

A AL IR B it X 14 POC A1 MOC 43-Tic Lt 4]
AW EFL (F 1), 0~20 cm + )2, A MFNFERHRR
POC 4 e e 91 . 25 2 T8k b, 4 MOC 43 L 451 fa

R THH . POC/SOC Fifi + J2 1 B Ba hn i s /)N, 45
JZ, MOC/SOC ZHahmta# . M5 1 %1, 0~20 cm +
2, BTS2 SR AEAURR TR A= AR, SOC 5 & Ay i
DL POC &b &

3.3 HREENHRESETHURTEHER

FH 3% 2 AT, 0~10 em 2, FE UMK A1 R 4R 47 HL
ik & i 5L TC i 25 25 R, B > 2 mm R AR
0.25~2 mm K% . 0.053~0.25 mm K5 Fl < 0.053 mm
AR A HLBR & A3 SN T 2.66 g-kg ' (12%). 2.56
g'kg ! (12%). 3.55 g- kg '(19%) 1 422 gkg ' (24%);
YA MR A SR AR BB 7 1 0 25 = Tk, > 2 mm br
1%, 0.25~2 mm Fif% . 0.053~0.25 mm Fif% T < 0.053
mm KA AT HLBR & ARSI T 8.65 g-kg ' (40%).
8.35 g'kg ' (28%). 12.30 g-kg ' (68%) il 10.84 g-kg
(55%). 10~20 cm )2, FERUMR . A MR RARAT L
foe & 2 SR TG 3 25 S, (H AR AR A SR Bk
FrE BN T o ASTR] R A 2 R R X A B A
A B 5T 15 A T 22 5, AEAUPRRT D 0~10 cm
F110~20 cm + )2 To #2257, IRAEAK 0~10 cm )2
M 22 KT 10~20 cm + )2
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Table 2 Change of soil aggregate-associated organic carbon

AP &/ gkg!
+)2
>2 mm 0.25~2 mm 0.053~0.25 mm <0.053 mm
Hhith 21.80aA 20.53aA 18.22aA 19.79aA
0~10 TEAUMR 24.46aA 23.06aA 21.77aA 24.01aA
R 30.45bA 28.88bA 30.52bA 30.63bA
Hith 19.79aA 19.27aA 18.21aA 18.80aA
10~20 AEHURR 21.72aA 21.36aA 20.21aA 21.64aA
SN 22.76aB 21.89aB 21.95aB 21.82aB

H: AR/ RIS R — £ 2R R 25 22 5% (P<0.05); AR TR R [l — LR A [ 1 2 ) 28 22 5

(P<0.05).

ANTE) A= iR TR AR A AL 5 X SOC F i iy
DBk R 2 (B D)o WAEAR > 2 mm WA HLK
B DTHOR K (64.5%), B AT SR AR AR 800 T s
/N, BEHLLL 0.25~2 mm R AR HLAK & & o1 EkR 7
S, AEARCPR I A>2 mm K742 Al 0.25~2 mm Ri AR A HL
e & B DTIR R F o AR MORTZE AU mm R AR
A HLAK DT #k % 2 = T A M, (H 0.25~2 mm R AR |
0.053~0.25 mm 4% F1<0.053 mm RS A HLER 5Tk

P BTk, el W, A EMRIE BLS, SOC &
T BN 2 22 SR> 2 mm kAR A BLER BTk R
Hahn .

3.4 BRAEVR T YESEINRSEIR. EARKE
BB X R

+13 POC. MOC 5 SOC £ ki 42 A B4 HL
TR 24 5L TEAH 56, AH P R /IN TR B R VR A R A6 B>
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Fig. 1 Contribution rate of aggregate-associated organic carbon to soil organic carbon

B (% 3). #EHL POC 5 SOC Fl45 4 12 M A
MLBR TG 2 3 4 5%, MOC 5 0.053~0.25 mm i 12 fll <
0.053 A A HLaK i 3 IEAHOC . AERUFK POC 5 SOC.
0.053~0.25 mm ki AL Fl < 0.053 Kife A HLIk i 2 1E 41
X%, MOC 5 > 2 mm K748 Fl 0.25~2 mm Fi1E A5 LK

WFEFEMAE, W EM POC 5 SOC FI4& kit A E Ak
A AR ¥ AR B 35 IEAH 56, MOC 5 SOC M- hife
R DLk 2 3 E A G . AN TR] = H A SOC
55 R AR P SR A AT LR 1) S A B 2 T AR G
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Table 3 Relationship between particulate organic carbon, mineral associated organic carbon and soil

organic carbon, and aggregate-associated organic carbon

HHUE & R/gke !
>2 mm 0.25~2 mm 0.053~0.25 mm <0.053 mm ole
POC 0.421 0.290 0.179 0.111 0.527
HhHb MOC 0.520 0.555 0.591" 0.685 0.495
socC 0.919” 0.824” 0.748” 0.773" 1.000
POC 0.558 0.534 0.684° 0.591° 0.672"
FERURR MOC 0.593 0.632° 0.387 0.463 0.536
socC 0.944” 0.954” 0.897" 0.873" 1.000
POC 0.958" 0.920" 0.854" 0.941" 0.944"
WA MOC 0.635° 0.682° 0.714" 0.656" 0.691"
SOC 0.991" 0.978" 0.937" 0.985" 1.000

T NP<0.05 KB EEF; ThP<0.01 KB EER,

35 ANBREANTLENXE

SOC ZE k& 5 POC, MOC 7 Ak 2 iy £ 4 |1 15
S AT AT — 25 BB A AR BES , SOC BEAK 6 F TF
— B LR AR L (] 2). & 2 FBH, BRb AL AL
UMK IS, SOC #3 fin i POC 34 i imij i 2 1 i, B
MOC 7R . 25 38 Jin s Bk b B Bk 4 vk AR MRS, SOC 7y 3

JnkE POC 1 MOC (34 i 25 340

HH P 3 AT, AR B A IR A2 AROE , SOC. POC Ail
MOC $4 it 55 4% R0 A8 3R LA 3 i o 9 25 2k
PEFH G (P<0.01). #F 5% 25 S FEARUMK S, SOC 3
it 5 AORLAR A SRR HLBR I I it 25 2 AR O (P<
0.01), POC ¥4 /it 5 0.25~2 mm K748 Fi< 0.053 kift
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&0 10 A
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’< 54 A ~ O
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Fig. 2 Relationship between change of particulate organic carbon, mineral-associated organic carbon and change of soil organic carbon
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MU /g kg ! ML /g kg ! A MR /g kg ! AW /g kg

3 HIRAUER BRANR T YESBINRELESARFENKRELENXR

Fig. 3 Relationship between change of soil organic carbon, particulate organic carbon, mineral associated

organic carbon and change of aggregate-associated organic carbon

A ALK IS I 35 2 AH 5C (P<0.05), MOC 34 i
55> 2 mm F1 0.25~2 mm R4 A YLK IE I B 25 2t
A (P <0.05), SR FIRFF Mk A AR S 14 SOC,
POC., MOC 5 £ ki % A R AKA MUK A 4 1 56 RER
HEAAEABRR G (1) 2 2R T 5

4 W
41 RENLREREEXIPOC 1 MOC By

A LA B O TR VR ) L AR R S W RN
R R A e S B i AR SR R SR A
ST A 5T R IR M AR S F SRS, 0
T A, IR T SOC #rat, X 545

SR —3 ARGY R A AT PR AN R R B b
T SOC, POC, MOC Fl Al KA LA & 2, H
o E SRR HF A AR AR 6 SOC $ET T8R4 R A .
0~10 cm +JZAXF 10~20 em + )22 TR AL B i,
JHE rp R A PR it 4 T AR TR B B KT X R
A7 BEAR A A AR AR B B, AR - M R R
JRA K. XS T (1) AR E 3G T b
iR AR W i, B Y POC/SOC 26 W YR AR MR FIAE HUPK
22 (AR A T 0 R DR TR A, DT 38 Jin A B
BRIGi, 3X EE P POC B 8 T-2F 20 i
HIP B R FIAR 2 14 AP (2) A HLBE R34 m 42 i +
BRI R e T, (A LA R A
RO, AR ST rh A ABUMCRITR A2 RS R AR A SR A A
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MUK & 35 BH 2 3 TRk b, (45 5 22 (0 ik bl A 2R 1A
PIERGRAT; (3) I, #FH T A0 B HEE, -6
ML) 7800 2 85 T2 S0P, AR 8E T A LA 9 Bk i 1k,
1M — AR, A 78 /2 i b A 138, AR F T
A ML BRI (4) Fh TR 25 R IR 9 W i A
Bl 2 R BE A B NG, 3R)2 SOC fn A it v IR
2+, S5 0~10 cm 2% 10~20 cm +)2 SOC,
POC il MOC 8 Jiii4 >~ B i

— MM &, POC 43 L b 1 76 10% LA |, = ik
30%~85%. AW 5% H, POC 1 F 4 4 Bic L 51
20.38%~45.27%, Ab T 55w K, B SOC J&E 13 4
B . A AR PR R S R = T POC 43 EL il

R POC BRI T4 b A 3 R (i A,
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Impact of controlling karst rocky desertification on soil particulate organic carbon

Abstract

and aggregate-associated organic carbon

LAN Jiacheng, WANG Junxian, WANG Shasha, QI Xue, LONG Qixia
( School of Karst Science, Guizhou Normal University/State Engineering Technology for Karst

Desertification Control, Guiyang, Guizhou 550001, China )

The control measures of karst rocky desertification exert important influence on soil organic carbon (SOC)

composition, and then affect the accumulation and stability of organic carbon. However, the effects of controlling karst

rocky desertification on soil particulate organic carbon (POC), mineral-associated organic carbon (MOC), and their

relationship between SOC and aggregate-associated organic carbon are still unclear.

Huajiang karst gorge area is one of the most typic demonstration areas of controlling karst rocky desertification in

Guizhou Province, Southwest China. Before the 1990s, this area underwent extensive land degradation, which led to
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the acceleration of SOC emissions. The local people have developed several well-known control measures of rocky
desertification, among which we selected two-conversion of cropland to secondary forest and to Zanthoxylum
plantation-as study objects. Given cropland as reference, soil was collected in the layers at the depth of 0-20 cm to
analyze the impact of the two selected measures on SOC, POC, MOC and aggregate-associated organic carbon as well
as their relationship.

The results show that compared with cropland, the concentrations of SOC, POC, MOC and aggregate-associated
organic carbon at the depth of 0-20 cm increase both in Zanthoxylum plantation and secondary forest. The
concentrations of SOC and aggregate-associated organic carbon in secondary forest are significantly higher than those
in Zanthoxylum plantation and cropland in the layers at the depth of 0-10 cm (P<0.05), but no significant difference is
shown in the layers at the depth of 10-20 cm (P>0.05). The POC concentrations in both segments (0-10 cm and 10-20
cm) significantly increase in Zanthoxylum plantation and secondary forest, but the MOC concentrations show no
significant changes. POC/SOC ranging from 20.38% to 45.27% is significantly higher in Zanthoxylum plantation and
secondary forest than that in cropland ( P<0.05). On the contrary, MOC/SOC in cropland is significantly higher than
that in Zanthoxylum plantation and secondary forest ( P<0.05). After the conversion of cropland to Zanthoxylum
plantation and secondary forest, the SOC concentrations have increased mainly due to the increase of POC
concentrations. The contribution rate of the particle size bigger than 2 mm to SOC in Zanthoxylum plantation and
secondary forest is significantly higher than that in cropland. However, the contribution rate of the particle size
between 0.25-2 mm, between 0.053-0.25 mm and smaller than 0.053 mm respectively to SOC is significantly lower
than that in cropland. The correlation analysis shows that POC and MOC are positively correlated with SOC and
aggregate-associated organic carbon. Their correlations are listed as follows,secondary forest>Zanthoxylum
plantation>cropland. After the conversion, the increase of SOC, POC and MOC is significantly correlated with the
increase of aggregate-associated organic carbon (£<0.05), with higher correlation in the secondary forest. The control
measures of rocky desertification have changed SOC and its physical composition and their relationship, thus
promoting the accumulation of organic carbon.
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