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Effects of Chinese Prickly Ash Orchard on Soil Organic Carbon Mineralization
and Labile Organic Carbon in Karst Rocky Desertification Region of Guizhou

Province

ZHANG Wen-juan'”, LIAO Hong-kai’, LONG Jian®* , LI Juan', LIU Ling-fei’

(1. Department of Geography and Environmental Science, Guizhou Normal University, Guiyang 550001, China; 2. Guizhou Key
Laboratory of Mountain Environment, Guizhou Normal University, Guiyang 550001, China)

Abstract: Taking 5-year-old Chinese prickly ash orchard (PO-5), 17-year-old Chinese prickly ash orchard ( PO-17) ,30-year-old
Chinese prickly ash orchard(PO-30) and the forest land ( FL, about 60 years) in typical demonstration area of desertification control
test in southwestern Guizhou as our research objects, the aim of this study using a batch incubation experiment was to research the
mineralization characteristics of soil organic carbon and changes of the labile soil organic carbon contents at different depths (0-15 cm,
15-30 e¢m, and 30-50 c¢m). The results showed that: the cumulative mineralization amounts of soil organic carbon were in the order of
30-year-old Chinese prickly ash orchard, the forest land, 5-year-old Chinese prickly ash orchard and 17-year-old Chinese prickly ash
orchard at corresponding depth. Distribution ratios of CO,-C cumulative mineralization amount to SOC contents were higher in Chinese
prickly ash orchards than in forest land at each depth. Cultivation of Chinese prickly ash in long-term enhanced the mineralization of
soil organic carbon, and decreased the stability of soil organic carbon. Readily oxidized carbon and particulate organic carbon in forest
land soils were significantly more than those in Chinese prickly ash orchards at each depth( P <0.05). With the increasing times of
cultivation of Chinese prickly ash, the contents of readily oxidized carbon and particulate organic carbon first increased and then
declined at 0-15 cm and 15-30 cm depth, respectively, but an opposite trend was found at 30-50 c¢cm depth. At 0-15 cm and 15-30
cm, cultivation of Chinese prickly ash could be good for improving the contents of labile soil organic carbon in short term, but it was not
conducive in long term. In this study, we found that cultivation of Chinese prickly ash was beneficial for the accumulation of labile
organic carbon at the 30-50 cm depth.

Key words : Karst rocky desertification region; Chinese prickly ash orchard; soil organic carbon; mineralization; labile organic carbon
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17 48 | 30 AR AEABURR AN I R AR ( K25 60 4F) 1E
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TIEATHLERE™ AR 2 A IE I B 77 | B
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BB P71 K 23 2 K H R K B Y 50% R %
BHI 5% 20 mL JE CO, ZEIR/K SR ( difes
AR ), LLKCRAT 10 mL 0.1 mol-L™" £
NaOH #BIBMOR, — R % A 500 mL R EEHf H
WE TR 25°C T TR SR, Rl s e B
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KMnO, ¥ ¥ F1 0.1 mol-L™" CaCl, ¥ &, LA 180
remin "' 4% 10 min, S8 )5 1k 10 min, B E R 1
mlL R E 50 mL, 78 550366 550 nm AR
TEWOGRE , ARk ven R B O T AE SR T 3R 5 4]
AT LK.
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mL B0 25 mL BUEWE N 5 g- L7 875
BERREHVE WL, LA 180 remin ™' #%3% 18 h, SR )5 it 53
wm i 28 187K B 52 sk J5 B 2240 v, 60°C At
TR EAIRE S 0. 154 mm B, %6 ARE S A4S,

o BT E .

+ A HLEK (soil organic carbon,SOC) | -1
LA BUBR FH AR R R A6-JC 3 73 B A0 € ( Elementar
Macro CNHS, [ ) "7 45 ffi FH o0 R A4 430052
pH (R FHRR BE T L AL g, it - 39 I i 45
W1

®1 LB ERERY

Table 1  Basic properties of the studied soils( mean + SE)

bl HIEBREE/ em HHLR/ g kg ™ pH BaE/g kg™t C/N
0~15 23.25 +1.18cA 7.26 £0.05b 2.78 £0.02dA 8.34+0.27b
5 AEHAERUBR (PO-5) 15 ~30 19.11 £0.61¢B 7.39 +0.03b 2.48 +0.00cAB 7.70 £0.27b
30 ~50 19.56 +0.76bcB 7.40 +0.18b 2.45 +0.01¢B 7.99 £0.46b
0~15 29.70 +0.45bA 7.21 £0.06bA 3.80 £0.20bA 7.86 £0.30bA
17 SEHEAERUR (PO-17) 15 ~30 22.26 +1.29hcB 7.37 £0.12bA 2.87 +0.00bB 7.75 +0.35bA
30 ~50 16.41 +1.31cC 7.12 £0.09¢B 2.52 £0.02bB 6.49 +0.09¢B
0~15 27.55 +0.40bA 7.52 £0.05a 3.28 £0.05cA 8.41 +0.13b
30 A AL (PO-30) 15 ~30 23.68 +1.06bAB 7.63 +0.0la 2.62 +0.01bB 9.02 +0.09a
30 ~50 22.98 +1.58bB 7.72 £0.02a 2.56 +0.01bB 8.94 +0.28a
0~15 41.61 0. 19aA 7.23 +0.02b 4.51 £0.05aA 9.22 +0. 10aA
KIRTFAM(FL) 15 ~30 31.28 +0.02aB 7.21 £0.02b 3.69 +0.00aB 8.47 +0.03aB
30 ~50 30.28 +0.02aB 7.36 £0.01b 3.55 £0.01aB 8.54 +0.09abB

1) PO-5, PO-17, PO-30, FLAF5IfRE 5 47| 17 47 30 FLEAERUMRAITT ARbR L ; A R/NE FRHUERA R AREL R R BE 1 35 22 7 (P <

0.05) , NI K G FREACK [ Fh bR BUAS ) TR BE 9 .35 2257 (P <0. 05) , T[]

1.4 Hirabig

R E 52 T Excel 2003 F1 SPSS 18. 0 44 ik
ATAbPR 22 55 W ERE 5 (P < 0.05) 2R one-way
ANOVA 1% LSD ¥, #0543 R H] Pearson i, 1
% Origin 7. 5 84

2 HRE5HM

2.1 4 PR 3 HUR 90 fL R AE

4 FhARAL O ~ 15, 15 ~30 F130 ~50 ecm + /2
I PR R Rk B G SRR
] A3, G i s/ N (B 1) . 153R 92 d AL %%
2 R PR B LR L 30 AR AR AR R =
Hy 213.37 ~224.98 mg-kg ™', Hi R JE TR AM, N
165.25 ~183. 17 mg-kg ™" ,5 4EF 17 4 A= FEMUMRER
i%, 4% %) & 106.46 ~ 164.11 mg-kg™', 98.20 ~
158.72 mg-kg ™', BfALAUFNAEAEBR A 10, 45 )2 +
HEA UK ZH0 L= S A3 L 30 R4 1R
PEUMR 38 85 1m0, 17 AR A AEAUMR - 881K, 0 ~ 15 em
FI15 ~30 em 122,30 A AL UMK - B2 A Bk Rit
WAL 53R 5 A AEHURRAY 1. 37 | 1. 42 1%, & 17
AEAEFEMIARIN 1,42, 1,51 %, RiA 3] 0 2 7K
F-5 SRTMIAE 30 ~50 em 1:J2, 30 4EA4: fERUM L3847
MUt Bt a4 i o B2 5 45, 17 4E A FE UMY

2.00, 2. 17 fi5, 58 TR E2ZF KK (P <0.05).
B HER BE A BN, £ ARTA ML RT3
W R D B AN

A WU SR b o3 BC LR R A — ]
WA HLER R G A LA Y L
1], BEAE— 2 B B b S e - A B A 1) [ ik R
92 d KiFRJ5 ,30 A FEARAR H A HLAK Rt b i
L TR A2 v T AR RS, HAE 30 ~50 em 1
B, BEET S 4B (I 2). 0 ~15 em F1 15
~30 em + )2, BEAEHURRAG A FR A9 3 0, 3G HLEKR
St o e e SR E 3,30 ~ 50 em )3
DU ST G TN, 35 18 W E — 2 B 301 PR R A A AR RE 3 o
0 ~15 cm 115 ~30 em + )2 HHEH VLRI EME,
KRR SRS B A ML R M. TR AR MAE
K2 EHEA LR BT b BC LS IS, [RIRR AR
AU 15 ~30 em )2 A PR BT &4 L L S
F0~15 ¢cm #1130 ~50 em 2.
2.2 4 PR 4 HETE A LB 43 5 BRRAE

[f— L2, FFARM A ROC, POC WI4h & i
Y2 TR (P <0.05) (£2). A EHMKL
 ROC, POC #IUA & & 1 2 B/ FUHEE — 3, Bl AE
AERRAYHE N, ROC . POC PI4R & &FE 0 ~ 15 cm F115
~30 em JZ M AEIEME A, 7E 30 ~50 em 12)Z
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240 1.5
B2 0~15 cm
= 200 L (a) 0~15 cm // D 15-30 m
%.'f 12 ¢ S30-50 cm aA
g =
= = E=
g 160 2 .l ¢/§Q
- S H \
B g 7 ; /\
E Ol 2 o6t 7N BN 4
2 80 PO = IN § /\ RS
g —e— PO_I? ?.::3% ; 3% § 5:4:31/ \
H a0l —a—P0-30 03 | % : %§ 7§
T T . BN BN BN
240 - PO-5 PO-17 - PO-30 FL
(b) 15~30 ¢cm /ll B
T 2 B2 SHERERETHENRRIT LR ELLG]
éﬂ Fig. 2 Distribution ratios of CO,-C cumulative mineralization
Iﬂ 160 . . .
a2 amount to SOC contents in different forest types at different depth
=
£ 120 . o o
= + )2 POC WA & AR & T 15 ~30 ecm )2 (P
= w <0.05). [FR 30 A AERUMK 3% ROC IR & 3 7E 0
2 . ~15 em F130 ~50 em +JZ B EH T 15 ~30 cm FF,
HAh AT ROC PR & EIFRMA 0 ~15 em )2
0 " 0 " % 100 BEFET 15 ~30 em A130 ~50 em +J2.
240 2.3 HLEEIRRT G RS VLR S R ARk
T, 200 92 d #5537 )5 , ROC & -V S =0 ~ 15,
‘:n 15 ~ 30, 30 ~50cm + 20T 21.31% ~
3 160 1 25.00% . 12.00% ~23.64% . 16.67% ~ 28.26%.
g ol SO TERE kB P ROC BEAE Ky + 44 HLER B
Ef N s =N=)
gL FRIRRIS T A, ER— )2, A D # i %,
g S 4:0.23 017, 0.19 g-kg ™' (2 2). Bl AEAUR
Howf BAEBRETHENT0 ~ 15 om F115 ~30 em )5 ROC Ik
. . , . . A EEEHEINE 30 ~ 50 em 4 2 I S 20 i
0 20 40 60 80 100

HegrdEl/d

BT R 1, Bl iR 22 4 b iR 22, R 1)
E1 BWRELERELEFVIRIETTHE
Fig. 1 Cumulative mineralization of soil organic carbon in

different forest types at different depth

WS /D 380, 0 ~15 em )2, 17 ALK 1
H ROC, POC ¥l & 34 3 & F 30 4% | 5 4EA 7k
MUK (P <0.05) ; 15 ~30 em +J2, 17 4EAE MUK+
B ROC P14 & it W& = T 30 AE A fE AR (P <
0.05) ; 30 ~50 cm + 2,3 FEMHUMR 15 ROC ¥ 45
T REIRF BRI (P <0.05) ,30 A AEH
M >S5 FEAFERUK > 17 A FERUMK.

R 5 AFAEAEARUPRAD  FLfh A BR Y 1 58 POC HI R
FHEO0~15 cm HEWEE T 15 ~30 cm 130
~50 em T2 (P <0.05),5 4E4E LMK 0 ~ 15 em

i, 5 ROC ik & f A8 (b A — 3, H & Z ) 1
FHFK(R =0.689) , X UL B fLid #H ROC (17
165 HA) s & w5 VA OC.

92 d §i3# )5 , 4 12 POC SRV S RIFE
g3, FLhG i i 2 80 0k TRORAR 30 AEAAE
FUMR 17 AEAAERURR | 5 AR AEAE MR (R 2). K%
HIJE POC 7t (1) 3 i 5 B3 T 0k A LA o
o i SRR S E 3 0, 35 5% R ORLA ALY B
Ji A B AR R AR B T 10.49% ~24.75% , A
J A= vy R I UK A B TR C S A L R
HZIE A ), 98 5 R+ ok A L C & s
0.51% ~11.04% . BEFAEAERR A3, 45 + )2 50k
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Table 2 Initial contents of labile soil organic carbon and changes before and after incubation in different forest types at different depth ( mean + SE)
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Table 3 Correlations of CO,-C cumulative mineralization amount with soil physic and chemical properties and labile organic carbon
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