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waterbody filling area, topsoil cutting area, borrowed topsoil area and undisturbed area, LC represents land consolidation. The same below
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Fig. 1 Location of the study area and soil sampling sites
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Fig. 2 Remote-sensing images of the farmlands (a) before, (b) during and (c) after land consolidation
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Table 1 Descriptive statistics of soil properties in farmlands different in leveling type
0 - PYNSEAR
Sand/% Silt/% Clay/% (g'kg™)
consolidation consolidation
HijBefore 66.40 = 1.60b 30.04 + 1.70a 3.15+£0.29a 6.42 £ 0.05¢ 24.64 +1.72¢
W Jii After 62.47 +5.11b 32.79 +4.53a 4.09 £ 1.09b 5.87+0.09a 15.12+1.17a
Hii Before 66.57 £ 1.93b 29.67 + 1.83a 3.36 +0.20ab 6.40+0.11c 24.57 +2.56¢
e J5 After 56.26 +5.97a 38.47 +4.88b 5.50+1.08¢c 6.26 +0.09b 13.08 +2.27a
HijBefore 66.62 + 1.26b 29.69 + 1.24a 3.30+0.20a 6.35+0.10bc 24.03 +£2.63c
. Jii After 57.33 £4.50a 37.31 £4.00b 4.88 £0.90c 6.40+0.11c 20.65 +3.32b
i Before 66.49 + 3.06b 29.72 +2.81a 3.40+0.31ab 6.36 £0.11bc 24.70 + 1.85¢
. J& After 65.86 +£2.94b 29.71 +2.81a 3.39+0.39ab 6.38+0.12¢ 24.77 +4.93¢
R VEN BRI a] A o . AR AR
Type of land Time of land A . A . A AIK/ Available Zn/ Available Si/
consolidation consolidation TNgke™) AP/mg-ke™) (mg-ke™) (mg-kg™) (mg-kg™)
i Before 3.95+0.20c 10.96 + 1.53a 99.27 + 11.05a 11.90£0.71¢ 219.8 £5.63a
W J& After 2.36£0.18a 16.25 +7.67a 96.60 + 12.81a 8.73+0.22a 265.2 +10.40b
HijBefore 3.84+£0.23¢ 13.56 £2.37a  105.9 + 11.32ab 11.49 £0.93¢ 214.0 +10.13a
e Jii After 2.39 £ 0.40a 14.35+9.79a 94.98 £ 15.67a 8.06 +0.60a 327.8+6.61d
i Before 3.86 +0.24c¢ 1592 +4.55a  114.1 £ 13.48bc 11.57 £ 1.00c 217.9 +11.14a
. J& After 3.45+0.31b 17.64+9.06a  114.2 +13.45bc 9.82+0.52b 303.9+9.12¢
HiiBefore 3.85+0.30c 11.98 £6.37a 121.7 + 13.24c¢ 11.78 £ 0.93¢ 212.7+11.03a
v Jii After 3.85+0.39¢ 12.13+7.19a  108.2 + 6.22abc 11.60 £ 0.66¢ 213.3+7.01a

W R EIE N E < fniEE, RIS MR FH R R 2ZRBE (P<0.05) . N Note: The data in the table are

means + standard deviation. Different letters in the same column mean significant difference at 0.05 level. The same below

W, BRI IR SR RS TIX . HTIX . 3t
R X RE 7 X . A RCRE S AR AL A i, T
SRR JE AT KA A B k3278 mg kg, 5
LSRR e =80 & SR S ¢ 1 BT Y & B8 ]
RN, AR EE. B2, P ELE g
et R R, IO XN T U X RE
X, Ash TIX TG E P
22 ARILTHFELXBMXKBRENTEES
T — AL M B 45 %0 (NDVI) X Hb 3 78 354 K
TR, AT AR G M R e K RS AR OIR AS RN 25 R AR
{6270, 2 NDVIATAL, Sp B X Ry 1X
PR RPN [ -3 XK R 345 R 3l T XM LU A 72 4
FPE2ER (P<0.05) , WX 5K30 TAAE—ER
£5, Hi, R TXNDVIFFHEES, KX
NDVIF¥MET /N, WEMHZE11.65% . MARIHEZ K
F, KT XLEHBNDVIE R R/, +HFEX

IKFENDVIAELE S Tk, 5 50 i A i oK 8l T.IX K
IR Aar B35 w4 (K3) o KFENDVIEH
BRI A B T X, B X, BUsE A X R 4%
T IX, X — 45 5 4 4 X PR AR A A7 7 AR
Kt
2.3 TEMRSKBRBZEXR

PR R R P ORAL, S e, g%
M, KREERKZER FEIOLE TS R ER R
Blo MWER3IATLIE ), & HHINDVIE S A L5 .
SR A A S R ENEE EHEKR,
H5AEMESREREAHCKER, SRR
pH. AT W EMIEHE (P>0.05) . MRECK
INETE, AP, SRR SR K FEND VIHE %
MK, Y= %ZME5NDVIHEZ T HIE4 8T, R
HikH] T70.732, RUIAPLT . 2 E AR 25
M) 7K e A 1 AR PE R R

http: //pedologica. issas. ac. cn

0] AL



592 + %

¥l

56 &

2 FRELHFR LR R KENDVHERER M 5T

Table 2 Descriptive statistics of NDVI in farmlands different in leveling type

GUyE IR X
Waterbody filling area

ZITIX

Topsoil cutting area

FOrX

Borrowed topsoil area

AT

Undisturbed area

NDVI 0.763 £ 0.03b 0.747 + 0.06a 0.808 + 0.05bc 0.834 +0.02¢
N
]
Legend
NDVI ,
-E High: 0.893 URBRXAA Boundary of WF
= = BHXHR Boundary of TC
SR Low: -0.376
03060 120m = =+ BUFK#S Boundary of BT -
Livaliin) FETX3HH Boundary of U
K3 ST XK FIND VIZS [ 53 5
Fig. 3 Spatial variability of NDVI of the paddy fields in the study area
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Table 3 Relationships between soil properties and NDVI in the 43 sampling sites
FikiClay pH HHLFSOM A TN EER QN B AK
NDVI 0.001 0.195* 0.656%** 0.617** 0.141* 0.336%**
AR A Rk APLBT+ER A HLTTHA RUEFE AL+ A R+ T
Available Zn Available Si SOM + TN SOM+ Available Zn SOM + TN+ Available Zn
NDVI 0.625%* 0.163* 0.728%*%* 0.703** 0.732%*

0 RIPBUE R R R, *F R BV (P<0.05) , **FRAAIEN W2 PE# M (P<0.01) Note: The value in the

table is the coefficient of determination R’, * means significant difference at 5% level, and ** means extremely significant difference

at 1% level
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Fig. 4 Relationships of NDVI with soil organic matter, total nitrogen, and available zinc in the farmland relative to type of leveling
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Short Term Response of Soil Properties and Rice Growth to Land Consolidation
in South of Jiangsu Province

LI Xaioxiao' ZHU Fengwu’ XU Taoyuan’ YAO Xinchun® YU Man' CHEN Fu'
( 1 School of Environmental Science and Spatial Informatics, China University of Mining and Technology, Xuzhou, Jiangsu 221116, China)

(2 Key Laboratory of the Coastal Zone Exploitation and Protection, Ministry of Natural Resources, Institute of Land Surveying and

Planning of Jiangsu, Nanjing 210029, China)

Abstract [ Objective ] As an important means to increase the area of cultivated land, improve
farmland infrastructure and raise grain production capacity, land consolidation (merging and leveling) has
been widely extrapolalted throughout the country. Land consolidation is often accompanied by landfilling
of ponds and pits and field leveling in the Plain of South Jiangsu, which are thought to pose a big risk of
disturbing the soil environment. However, so far little attention has been paid to the potential short-term
effect of farmland consolidation disturbing soil ecology. The aim of this study is to explore the short-term
effect of land leveling relative to area on rice growth and specify soil factors that might affect the growth
of rice in a short period of time after land consolidation, in an attempt to provide reference for monitoring
soil quality, improving soil fertility and managing the ecology after land consolidation. [ Method ] In this
study, soil properties and rice NDVI were monitored via remote sensing and field surveys for analysis of
short-term effects of land consolidation on soil and rice growth and their relationships, in Gengzhuang
Village, Zhixi Town, Jintan District of Changzhou City. With the help of the engineering drawings of the
land consolidation projects, remote sensing images, and field surveys, areas of waterbody filling (WF),
topsoil cutting (TC), land filling (BT), and undistrubed land (U), were worked out, separately. Field
monitoring of soil properties and rice growth in the first growing season in farmlands different in leveling
degree. Topsoil samples were collected at 43 sampling sites, including 6 in Waterbody filling area, 15 in
topsoil cutting areas, 16 in borrowed topsoil areas, and 6 undisturbed land areas, for analysis of certain

basic physical and chemical indices, such as soil texture, pH, organic matter, total N, readily available
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phosphorus, readily available K, and available Zn and available Si that have important influence on rice
growth to determine soil nutrient status of the farmlands. Rice growth was monitored by means of the
normalized difference vegetation index (NDVI), which was extracted from the GeoEye remote sensing
images of the areas. [ Result] Effects of land consolidation on soil properties and rice growth were
monitored via remote sensing and field investigation, Result show: (1) Land leveling seriously affected
nutrient status of the topsoil layer, by decreasing the contents of soil organic matter, total nitrogen and
available zinc significantly within a short period of time after the leveling, however, it increased the content
of available silicon and had little impact on available phosphorus and available potassium. Soil nutrient
status varied sharply with type of land consolidation, showing an order of U > BT > FW > TC; (2) NDVI of
rice also varied with type of land consolidation, being 0.763 for WF, 0.747 for TC, 0.808 for BT and 0.834
for U and displaying an order of Unworked > BT > FW > TC. (3) NDVI of rice growth was significantly and
positively related to contents of soil organic matter, total nitrogen and available zinc, with coefficient of
determination being 0.656, 0.617, and 0.625, respectively. [ Conclusion ] Spatial variations of the contents
of soli organic matter, total nitrogen and available zinc caused by land leveling are the main factors leading
to rice NDVI heterogeneity. Land consolidation has serious short-term effects on soil and crop growth.
Fertilization to build up the soil and management and protection of the ecology should be adopted to realize
the transformation from quantity-and-productivity-based land consolidation to ecology- based one.

Key words Land consolidation; Soil quality; Rice growth; NDVI; Short-term disturbance
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