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Table 2 Soil nitrogen content under different land management and utilization modes

" 2%8/g/ke WA/ mg/ke
® Yot 7 3 36, P 3R i i T ER iy B3 33t b &R i3 T
E 6.93£0.03 a 6.971+0,08 a 7.01+0.05a 481.6+5.4 b 488.91+4.2 a 490.24+1.9a
M 4.13£0.06 e 4.28+0.11d 4.59+0.07 f 336.7%6.2 e 335.9+3.7d 340.1+2.4d
P 5.21%0.08 d 5.2840.09 ¢ 5.36+0.08 ¢ 383.1+4.3¢ 382.2%3.6 be 391.7+3.6 b
B 6.001+0.09 b 6.1310.12 b 6.25+0.07 b 498,0%6.3 a 498.3+3.6 a 505.0%+7.9a
C 5.724+0.08 ¢ 5.9340,08 b 6.021+0.08 ¢ 363.5+5.6d 369.3+4.6 ¢ 369.0+3.4 ¢
CR 5.1340.06d  5.2620.07c  5.5720.05d  397.3%2,9c  397.9+£8.4b  404.016.6b

k. FAABEEARARATRHRTEC S KFLEEREE, TH.
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HEXELEEH PR EEERSERNF
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X, AR L EREMFMAFATLELEASE

HERA, FAEEGEKELAERTRS T ERAAS
B, ARATHEAN L EEEASERM, R L5
SRS BN KT 83 KB .
KBENEBRRBAHELET L EHBARASTEY
R AP T H > 3> 0 B3R, A AL 2
T T B R R T b I A e
WTFHRAE, XS 0.10% . FHl T KA Fh A B
b 38 Y b FR L 3 B 4 B 0. 23% A
0.15% . W TH M P HIHNE S 1. 24% M
2.49%. F—FM Lt EBMAHAFTRT . L ERBER
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ME>HEEK, TELBTEREROEHEFLE,
ARTHRERWH L RLBPS BB, LA L EEHE
BN T 8938 KT/

RPe NEBRRAMERELAET L HLBEE
RO AT H >3 b rh 3> B B X E B F
MAMEEKRLET L RLBRE BRI NPT H>
S b > I5 A ER 3 AR B A B L R
EHEFELN M 1.67%.2.01% 1. 82% . HF
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Table 3 Soil phosphorus content under different land management and utilization modes

- 28 /g/ke BB/ me/ ke
B b ¥ st o R BT # s b B o o R i T ¥
E 1.48%+0.03 a 1.45£0.03 a 1.524£0.02 a 7.7510.06 ¢ 7.7740.06 ¢ 7.83%+0.06 ¢
M 1.1240.05 ¢ 1.10+0.04 d 1.15%0.01 d 10.90£0.04 a 10.9340.03 a 10,92+£0.03 a
P 1.2240. 04 be 1.2440.03 bec . 1.25%0.05¢ 6.9240.04 d 6.9240.04 ¢ 7.01+0.05d
B 1.32£0.03 b 1.341+0.05 ab 1.3910.01 b 8.02+0.04 b 8.044+0.04 b 8.04%0.03 b
C 1.22%0. 04 be 1.20£0.02 cd 1.2340.03 cd 3.91+0.04 ¢ 3.914+0.04 f 3.9440.03 e
CR 1.34£0.04 b 1.38%0.01 a 1.4040.03 b 7.0240.03d 7.06%0,03d 7.0530.06 d
3.2.2 &M% B R/NBF Y B Bk > HEBESHE >N ER

B 3 WA, AR L EERAA AT LR
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THBEER LRE B EE, REE - R RN
SETEZHET YR XERSREHR Y.

AR A AR, NS Rt
AR A A BRI RN, RAEMERER
WA P WEE 1.30%, iS4 B b
WoREMTRELEEABREEERADE,
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PRI 52 ok ot R = O NS [0 S B B - R S S
S>HEBESHET >N BRE> RN E, S
W AHEMTHRLELETEYUERER R
E5 T HAML L, N B BK, 3 B ERK T HMALE,
R LB ERSANTHRWEBIEBEREHE
MR, XRER L EPHE EERET LETY
eI .
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B 3 H R 8> I h > i B HE AT &
BRI RT3 > 3 =
BB RAMERELART LELHSERND
BT A 35 b T 38 >3 b b B > 3 b R, S
TELFSRESBRPHIELHF SRS ET
0.41%F10.20% . A—M B EBMAFTXT,
AW BB R AR TR TR AR
J2E
3.3.2 &4

B 4 TA, AR AR A O AT LR
REEBTLIEEM 128, 65~201. 13 mg/keg, £ it
BHRIZLFEE. FLAHEEB LR BRZIASTEKR
INBLRE g - 38 > ke >R R > X #1 > R £ 0K
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JBE RE N EIBRAR 31 F B B K AR AR
BE RN T WA — b Ak 2 3R B 45 T 9 > 35 o b AR
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BIRRAR > KB > N E, B kobe 5 X B Sh, B 4L 2B F)
ERRE, KA+ RSB KN
5k B8 > R T ok > 0B > X B BR AR > kB
>XE L EABESNEN, KA REEREE. &
AL FRSEH T B IR A B K/NMIF N HE >R
HE T K > A A B> B BRAR > g > X BR kR
M EIBRRSN, Kb B 2R B,

MR HEEMAAFRT, SFAERAE -
B 3 T B > b R I > i R IR B
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Table 4 Soil potassium content under different land management and utilization modes

28 /g/ke EHH /mg/ke ZHH/mg/ke
W 3t 3P Wi TR Bt £ B 3B W T 3 b F b3 L B T
E 5.01%0,03bc 5.01%0,06bc 5.0640.04 bec 193.49+£5.34a 196.33+4,71 a 192.13%3.38 a 736.21%9.43 a 707.49+11.86 a 703.781+5.00 a
M 6.0420.042 6,08%0.04a 6.09%£0.03a 137.42%3.62 ¢ 138.7914,14 cd 132.83+2.25 ¢ 662,17£10.32 b 669.3118.46 b 666.15+4.21 b
P 5.11£0.03b  5.10+0.03b 5 14+0.02b 155.08+5.85 b 152,34%+5,05 ¢ 148.20+3.08 b 596.88+5.03 ¢ 615.17£2.67 ¢ 605.12+4.12 ¢
B 4.7210.05d 4.73+0.06d 4.7840,02d 182.12+4.19a 175, 961+2.53 b 184.45+4.06 a 532.19£7.69 ¢ 529.74+6.36 ¢ 543.91£9.11d
C  3.5740.05e¢ 3.5940.08e¢ 3.62+0.03 e 145, 15%6.29 bc142,3143.68 cd 148.3312.43 b 508,20+11,13 510,51 £13,17 e495.86+10.15 ¢
CR 4.93%0.03c 4.9140.02c¢ 4,9740.02 ¢ 132.98+5.22 ¢ 134.754+4.88 d 128.65+2.51 ¢ 567.85+8.75d 578.18+7.25d 563.61+2.95d

3.4 THEERAMRATANES T EENEMBE
HEERN®m

MESAIH, A ERFTHARE AR S
BRE. S B FAAELE T EENREE
BERT AR NHRR FEERNAERELR

TP REFRNLE L RFNR SRR E
T TR BIBRAR oA 0K A A A B AR 2B £, A
ERAE T EA YRS E B ER T HABL T
MHFANE LB L HANRSBEESTT AR X
BIBRR MHEERRMAERELE LR FEERL

K5 FTRAIHEFENAAFATIRENKESE. SEUBNRETEEN

Table 5 Soil organic carbon content , soil readily oxidized carbon and carbon pool management

index under different land management and utilization modes

BB/ g/ kg
Yo b3 B BT Wi b
E  61.52+3.69a 61.74%4.14a 66.10£3.24a 3.25%0.05a
M 43.26%3.85b 40.10%2.76 ¢ 41.62%2.45¢c  2.13+0.06 de
P 47.9842.18b 52.86+2.43b 54.22%2,53b  2.3140.05 cd
B 49.09%£1.56b 56.52£1.80ab 58.48%1.68b  2.06%0.07e
C 63.00£2.07a 62.74%1.51a 65.69%1.72a 2,53£0.08b
CR  47.34%1.47b  49.70%1,93b 55.89%£1.85b  2.33+0.03 ¢

BEAR g/ ke R BEY

Hp BHTH BHER SRR EHTR
3.4240.06a  3.56+0.11a 100,002  100,00a 100,00 a
2.04+0.04d  2.09£0.07d  65.18d  59.26d  58.64d
2.38+0.06 ¢ 2.42£0.07bc  70.60 ¢ §8.91c  67.30¢c
2.0840.05d  2.03+0.07d  62.51d  59.71d  55.84d
2.61£0.05b  2.63+0.05b  76,67b  75.29b  72.93b
2.3240.03 ¢ 2.40%0.03c¢  71.32c  67.25¢ 66.90 ¢
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Differences in soil nutrient and carbon pool management index under different land
management and utilization modes in karst slope region

ZHANG Ya-jie"?, QIAN Hui-hui"*?, LI Fu-sheng'?*, SU Yi-rong*

(1. College o f Agriculture, Guangxi University , Nanning, Guangxi 530005, China;
2. Guangxi Academician Work Station of The New Technology of Water-saving Agriculture in Karst Region, Nanning, Guangxi 530005,China;
3. Guangxi Colleges and Universities Key Laboratory of Crop Cultivation and Tillage , Nanning, Guangzxi 530005,China;
4. Huanjiang Station of Karst Eco-system, the Chinese Academy of Sciences, Huanjiang, Guangzi 547100 ,China)

Abstract The study area, located at Huanjiang karst eco-system station of Chinese Academy of Sciences.,
falls into typical karst peak cluster depression landscape unit. In order to provide scientific basis for determi-
ning reasonable method of land management and utilization and further improving land quality under different
slope land use conditions in karst region, the differences in soil nutrient and carbon pool management indexes
in different land management and utilization conditions were investigated in this study. Six types of land use
were implemented on the karst slope, via the measures of natural afforestation, maize planting, pasture
planting, vegetation burning, tree/grass mowing and mowing plus root removal. Afterwards, the soil sam-
ples in 0 to 20 cm depth were collected at 5 localities respectively in the upper, middle and lower slope of each
land treatment, from which the soil nutrient content, organic carbon, active organic carbon and carbon pool
management indexes were measure, respectively. The results showed that the contents of soil nutrient and
organic carbon and carbon pool management indexes were significantly different at different treated lands.
The contents of total nitrogen, total phosphorus, available nitrogen, available potassium, organic carbon and
active organic carbon in soils decreased with the increase of human interference on soils, and the above men-
tioned indexes under maize planting, pasture planting and mowing plus root removal treatments were signifi-
cantly lower than those of natural afforestation and burning treatments, because of much more human inter-
ference on the soils. The lowest contents of total nitrogen, total phosphorus, and available nitrogen occurred
on maize planting lands, while the lowest content of available potassium on both maize planting and mowing
plus root removal ones. The contents of total potassium and available phosphorus in the soils reached the
highest on the land after maize planting treatment, but their lowest values occurred along with the tree/grass
mowing treatment. The highest content of slowly available potassium in the soils occurred on the land with
afforestation treatment, followed by that of maize and pasture planting treatments, while the lowest was on
tree/grass mowing treatment. The lowest contents of soil organic carbon and active organic carbon were on
those associated with maize planting treatment, decreased by 37.04% and 41.14%, respectively, comparing
with the contents related to afforestation treatment. Except for the afforestation, the lands with the other
treatments had a significant decrease in the carbon pool management index, of which the lowest occurred on
those with maize planting and burning treatments. In addition, the contents of total nitrogen, total phos-
phorus, total potassium, available nitrogen and organic carbon in soils decreased along with the slope alti-
tude. From this study, it is understood that in ecological vulnerable karst region, natural afforestation is the
most beneficial to the maintenance and improvement of soil nutrient and carbon pool management index. On
contrary, by the increase of human interference on soils, the soil nutrient content and the carbon pool man-
agement index can be significantly reduced.

Key words karst region, land management and utilization modes, nutrient, carbon pool management index
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