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Fig. 1 Location map of sampling points
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Fig.2 "N tracing model used for data analysis
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BLBR . 4 Z M 445 & & LU K& WHC, pH il CEC, H
A LR . B2 R T 65%. 62%. 67%,
WHC [& 1% 30%, pH M 7.18 &1k &y 5.91, CEC & ik
48%. TrEHLIT B FPAE AP EAS J R k. 4R
SNSRI BRI, ON, 2R R A B,
TR VE 38 S B LUORRE R, MR Z & 55%, Bk
KZ, 2015 29%, 1 B Fp R A0 A J5 32 28 AR R
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BREGEEA REES, WA 50 TTHLR Y LAY
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Table 1 Physical and chemical properties of the soil in arbor-

bush land and sugar orange land

ity TriEHh DA Hh
A HLak/g C kg 89.4+10.8A  31.6+8.8B
4% /gNkg' 7.28+0.75A  2.77+0.64B
CN 12.26+0.57A  11.33+0.60A
B /mg Nkg! 3.38+0.00A  6.47+2.68A
A%/ mg N-kg' 21.86+3.84A  24.76+10.70A
WHC/% 1.25+0.09A  0.88+0.04B
pH 7.18£0.25A  5.91+0.25B
CEC/cmol-kg ' 41.5+2.79A  21.6+2.79B
2t/ kg ! 153741554 5.11+1.24B
k/gke 65.849.4B  83.542.4A
Sigke! 98.6£1.1B  151.5+0.5A
L/gkg 0.93£0.09A  0.69+0.14A
2fi/gke 7.3740.97B  10.97+1.50A
FhRL A (<2 pm)/% 29.0+5.9B 46.0+1.9A
HYRL LA (2~50 pm)/% 54.86.1A 44.0+0.2B
WL (50~2 000 um)/%  16.3+£0.3A 10.0+1.7B

T FAT ORI RS A F R T R WS 1+ 3 2 () 4548
FrZE ik 7K (P<0.05) .
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Fig.3 Changes of the concentration of ammonium and nitrate over time in the "°N labeled experiment
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Fig. 4 Changes in the abundance of ammonium and nitrate over time in the '°N labeled experiment
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N A 1
Ly, 1.7640.63a Dy, 0.64+0.50a
Net NH! l Net NO;
SON production I_N production
‘ —13.81£3.66b 10.42+3.75a

My, 2.9320.71a Oy, 11.06+3.93a
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Myor, 0.60+0.25b O, 1.6840.41b |
Opee 0.21£0.36a ‘ 3
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FEALHR 22 574k B3 (P<0.05).
Fig. 5 Gross N conversion rates in the soil of

arbor-bush land and sugar orange land
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Fig. 6 PCA map of soil physical and chemical properties and

gross N conversion rates
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FEmRME R4, EHLAE E 2L NH B AFTE,
H 5 WAL F Oy, 1M 0.12~0.65 mg N-kg ' d ™,
FUR XY Oy, M 5.80 mg N-kg ' d ', ASHFSE
TEHEHD Oy, 11.06 mg Nokg ' d™'o — AN, Wk
i B fi ik A= KAY pH A 6.0~7.5, 24 + 1 pH<S i,
Oy, JUF- 1T LA ZBE AT, A 5T X F7 3 b pH Hy
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Table 2 Correlations between soil physical and chemical properties and gross N conversion rates

1 B My, L, O, A, Ry Do,
PRI 0.91* 0.92%* 0.90* 0.63 0.73 0.55
2R 0.94%* 0.90* 0.93%* 0.68 0.78 0.61
C/N 0.55 0.86* 0.52 0.23 0.22 0.16
pH 0.96** 0.78 0.90* 0.86* 0.94%* 0.80
CEC 0.90" 0.94" 0.87" 0.64 0.76 0.56
WHC 0.86%* 0.95%* 0.85% 0.55 0.70 0.46
e 0.77 0.67 0.67 0.77 0.54 0.75
el —0.81%* —0.88* -0.78 -0.49 -0.61 -0.43
e 0.97** 0.87* 0.95%* 0.74 0.85% 0.67
e —0.94%* —0.92%* -0.90%* -0.74 —0.83* -0.67
KN —0.98%* -0.58 —0.97%* —0.88%* —0.95%* —0.85%
B LA (<2 pum) —0.94%%* -0.77 —0.98** -0.72 —0.86* -0.65
kL ] (2~50 pm) 0.92%* 0.65 0.98%** 0.68 0.85% 0.62
RE LA (50~2 000 pm) 0.84* 0.90* 0.83* 0.69 0.75 0.61

T *FIRFE0.057KF_LAHSEM: B35 *+ FRRTE0.0 LK L AHSEME 8.

%O
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Effects of short-term planting of sugar orange on soil
gross nitrogen conversion in karst area

YANG Hui', ZHU Tongbin', WU Xia', WU Huaying', TANG Wei', LAN Gaoyong', Christoph Miiller’
( 1. Institute of Karst Geology, CAGS/Key Laboratory of Karst Dynamics, MNR&GZAR, Guilin, Guangxi 541004, China; 2. Department of Plant
Ecology, Justus-Liebig University Giessen, Heinrich-Buff-Ring 26, 35392 Giessen, Germany )

Abstract  The soil developed from carbonatite is rich in calcium and magnesium, with high pH and heavy soil
viscosity in karst area. Therefore, the nitrogen conversion process of calcareous soil in karst area is different from other
zonal soil. The study area is a typical karst area. With a subtropical monsoon climate in this area, its annual
temperature, precipitation and evaporation averages 19.8 °C, 1,860 mm, and 1,038-1,566 mm, respectively. The rainy
season mainly occurs from April to July. Because the study area is mainly covered with hills, thus leading to soil
shortage. In order to alleviate poverty, local people reclaim hillsides to plant sugar oranges to increase economic
income, during which the change of land use will affect the process of soil nitrogen conversion.

The study of soil nitrogen conversion process under different land use modes is of great significance for
understanding soil nitrogen cycle, evaluating soil nitrogen supply capacity and availability, and guiding crop planting.
However, there are few studies on soil nitrogen conversion of sugar oranges in karst area. In this paper, the °N tracing
technique combined with MCMC numerical model was used to study the conversion of soil gross nitrogen and its
influencing factors in the karst area where arbor-bush have been converted to sugar oranges for 4 years. This study
aims to provide a scientific basis for soil nitrogen supply capacity and ecological environment evaluation in karst area.

The results showed that the mineralization rate of organic nitrogen decreased significantly from 2.93 mg N-kg -
d' to 0.60 mg N-kg ' d"' during the conversion of arbor-bush to sugar orange. The mineralization rate of organic
nitrogen showed a significant positive correlation with soil organic carbon, total nitrogen and calcium content, and a
negative correlation with iron, aluminum, potassium and the proportion of clay. The ammonium nitrogen assimilation
rate by microorganism significantly reduced from 1.76 mg N-kg'- d ' to 0.10 mg N-kg - d ', and the ratio of
ammonium nitrogen assimilation rate by microorganism to the mineralization rate of organic nitrogen was 0.17 in the
soil of sugar orange. The autotrophic nitrification rate was as high as 11.06 mg N-kg '-d ' in the soil of arbor-bush,
while the rate of nitrate dissimilation reduction was only 0.64 mg N-kg '-d"' in which the nitrate nitrogen microbial
assimilation hardly occurred, resulting in the net nitrate production rate of 10.42 mg N-kg '-d'. The autotrophic
nitrification rate significantly reduced to 1.68 mg N-kg '-d ' due to the decrease of soil ammonium concentration and
soil acidification caused by fertilizer application. The heterotrophic nitrification rate hardly occurs, and inorganic
nitrogen supply capacity is mainly determined by organic nitrogen mineralization rate in karst area. The mineralization
rate of organic nitrogen decreased significantly, and the soil inorganic nitrogen supply capacity was weakened during
the conversion of arbor-bush to sugar orange. The soil organic nitrogen mineralization rate was related to the content of
organic carbon and total nitrogen and agricultural management measures. Since the use of nitrogen fertilizer
accelerated soil acidification, the release of iron and aluminum in soil affected the activity and quantity of
microorganisms, which resulted in the decrease of soil organic nitrogen mineralization rate. The assimilation rate of
ammonium nitrogen significantly decreased and the retention ability of soil nitrogen was weakened in karst area. The
rate of autotrophic nitrification decreased significantly, and the net rate of nitrate nitrogen production decreased after
the land use change. In general, soil nitrogen retention capacity was poor in karst area. Due to the reduction of
nitrification substrate in agricultural activities, the leaching risk of soil nitrate nitrogen is weakened, which led to the

weakening of soil nitrogen supply capacity.

15 3 . .
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