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Abstract The quality of reclaimed land not only relates to the way of reclamation, but also has close relations to farmers’ living standard and
households’ behaviors. Taking the farmland in the reclamation region of the Liuxin County, Tongshan Town, Xuzhou as the survey objects, we con-
duct a survey on peasant households in the reclamation region by the way of questionnaire. The data collected from the survey are analyzed by u-
sing scientific statistical methods, including SPSS software and Excel. The results show that in the investigation of peasant households’ perceptual
knowledge towards the quality of reclaimed land, 42.5% of them holds the satisfactory and extremely satisfactory attitudes, which take relatively
high percentage. As a result of the increase of non-agricultural income, 6% of peasant households are indifferent to the quality of the reclaimed
land. During the investigation of peasant households’ rational knowledge towards the quality of the reclaimed land, the nitrogen content and organic
content in soil filled by pulverized fuel ash are significantly lower than that in the soil filled by coal gangue and that in soil in the contrast area. The
current production and planting pattern of peasant households has not improved the quality of farmland in the reclaimed area effectively and most
peasant households still use the traditional way of cultivating. Hence, it is necessary to strengthen the guide on the thought patterns of peasant
households, to cultivate scientifically and to enhance the quality of reclaimed farmland. The yields of the reclaimed farmland are low in the primary
year, but with the increases of input and the restoration of the land, the annual yields will increase gradually, and gradually approaches to the usual
yields. Based on it, the corresponding countermeasures are put forward . for one thing, improving soil alkalescency and enhancing soil fertility ; for

another thing, attaching much attention to technological directions, scientific cultivation and carry out the standards of reclamation strictly.
Key words Reclaimed farmland, Quality of the reclaimed land, Peasant household behaviors, Questionnaire, China

In China, most of the reclaimed land of mining area is used
for agricultural production'”’ , and quality of the reclaimed land
has certain impact on the production and living of peasant
households. The experts and scholars in the fields of reclaimed
land concern about the quality of the reclaimed land very much.
They have conducted numerous researches, which cover the
analyses from the aspects of way of reconstructing the soil, the
physical and chemic change of the reconstructed land, the con-
struction of biological activity and the like™' ; the research on
the change of pollution elements in the profile of the reconstruc-
ted soil®’; the comprehensive assessment on the quality of re-
claimed land by selecting the main factors related to the recon-
structed soil"*~"! ; the research on the influences of changes of
thickness of reclaimed farmland on the quality of it™®'; the re-
search on the changes of reclaimed soil quality from the tempo-
ral and spatial variability of the compaction situation of the re-
claimed land in the mining area'®’; the relevant research con-
ducted according to the heavy mental content of the main crops
in the reclaimed land and the pollution of heavy mental of re-
claimed land in mining area'™ """ ; the study on the quality of
the reclaimed land by the biological nature of it™™’; and the
study on the impact of reclaimed land of different years on the
quality of reclaimed land'™ and so on. However, the study
based on the behaviors of peasant households is rare. The
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study on the soil quality from farmers’ perspectives is a neces-
sity for the government to formulate effective agricultural poli-
cies in order to promote the reasonable utilization of land re-
sources, and an essential part for encouraging peasant house-
holds to protect farmlands and improving their qualities, as well
as the most basic and direct way of alleviating the conflict be-
tween human and the earth applied by peasant households
through running the reclaimed land. For this reason, in the pa-
per, we apply the questionnaires to analyze the impact of peas-
ant households’ behaviors on the quality of the reclaimed land,
and then provide references for pushing the rest works of the
land reclamation.

1 Overview of the survey region and re-

search methods

1.1 Overview of the survey region The survery region is
the national model area, Liuxin town, Tongshan County,
Xuzhou. The survey region is 20 km far away from southeast-
ern Xuzhou, standing against the Weishan Lake in the north and
neighboring the Grand Canal of China in the east. The 307 road
passes through the survey region from the east and two access
railways connecting the Beijing — Shanghai Railway and the Li-
anyungang — Gansu Railway are available in the mining area.
Moreover, there are Liuxin colliery and Chacheng colliery in Li-
uxin town. The study object is the farmland filled by coal
gangue and pulverized fuel ash in the reclamation area in
Chacheng colliery caused by mining subsidence. Among
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which, the refilling time of coal gangue area is in 1998, the thick-
ness of the refilling soil is about 40 —60 cm, and the sail in the
surface is the clay of the subsidence area in the reclaimation are-
a; the refilling time of the fly ash area is in 1999, the thickness is
about 30 —50 cm and the soil in the surface is sandy soil.

1.2 Research methods

1.2.1 Sampling survey. We select the reclaimed land filled by
coal gangue, reclaimed land filled by pulverized fuel ash and
normal farmland around in the survey region as samples. Be-
sides, we select five sample places in the three sample area by
the shape of " S". The basic conditions in the reclaimed farm-
land filled by coal gangue, the reclaimed farmland filled by pul-
verized fuel ash and the normal farmland are similar, that is to
say that they have the same cropping system, the similar crops
and the same influences caused by groundwater.

The content studied includes the age, the number of family
members, the education background; the employment condi-
tion of the main labors and the income and expenditure of the
family; the planting behaviors of selecting seeds, pesticides
and fertilizers; peasant households’ satisfactory degree and the
opinions on the improvement of the reclaimed land quality.
1.2.2 Empirical approach. We eliminate the roots, intrusive
objects and other sundries of the sample soil collected, putting
the soil into cool and ventilation place to dry, filtering the soil
and reserving. The indoor analysis of the soil sample is in ac-
cordance with the determination of The Analysis Program and
Method Specification of Soil Laboratory'™. The main determi-
nation items are shown on Table 1. The data collected is ana-
lyzed by scientific statistical methods, namely SPSS software
and Excel.

Table 1 Methods for testing soil characteristics

Soil characteristics Methods of testing

pH value water soil ratio 2.5:1 —conductometry
selenium powder-bluestone-sulfate digest-dis-

Total nitrogen L
tillation

Alkali fusion of sodium hydroxide-anti-colori-
metric method of molybdenum and antimony

ammonium acetate extraction-flame photometry

Total phosphorus

Available K

oil bath heating potassium dichromate oxida-

Oraani
rganic tion-the method of bulk density

2 Investigation results and analysis

2.1 The perceptual knowledge and rational knowledge of
the quality of reclaimed land

2.1.1 The perceptual knowledge of the quality of reclaimed
land. Through the investigation of peasant households’ satisfac-
tory degree towards the quality of the reclaimed land, the per-
ceptual knowledge on the quality of reclaimed land is obtained
in the primary stage. The results show that, in the reclamation
area, 10.5% of peasant households are very satisfied with the
quality of the reclaimed land, 32% of peasant households are
satisfied with the quality of the reclaimed land, 43.5% of them
think that the quality is not so good and not so bad, and only
8% peasant households hold dissatisfied attitude towards the

quality of the reclaimed farmland. Although the yields in the re-
claimed land are smaller than that in the standard farmland,
comparing with the reclaimed farmland in the subsidence area,
the reclaimed farmlands are satisfactory. Besides, 6% peasant
households hold the indifferent attitude towards the quality of re-
claimed land, which indicates that as a result of the increasing
non-agricultural income, peasant households’ independence on
land has decreased relatively, hence, peasant households’ atten-
tion on the quality of reclaimed farmland has decreased greatly.
2.1.2 The rational knowledge of the quality of the reclaimed
land. The results demonstrate that( Table 3) , the nitrogen con-
tent and organic content in soil filled by pulverized fuel ash are
significantly lower than that in the soil filled by coal gangue and
that in soil in the contrast area. The average nitrogen content in
the soil filled by pulverized fuel ash is only 1.56 g/kg, the aver-
age organic content is 10. 17 g/kg, while the average nitrogen
content in soil of the contrast area is 2.61 g/kg, and the aver-
age organic content is 22. 30 g/kg. The nitrogen content and
the organic content of the soil filled by pulverized fuel ash are
nearly half of the soil in the contrast area, which demonstrates
that the pulverized fuel ash lacks the organic and nitrogen. Be-
sides, the PH value of the sail filled by pulverized fuel ash is
8.53 and show alkaline, so the acidic fertilizer should be used,
organic fertilizer should be used as well with the use of inorgan-
ic fertilizer. In addition, the permeability coefficient of soil filled
by pulverized fuel ash is big, so the water-retaining property of
the soil is weak with serious leakage of fertilizer. Therefore,
when fertilizing the inorganic fertilizer, it should pay attention to
the small volume but more times, and combining with appropri-
ate irrigation.

2.2 The analysis of input and output of peasant house-
holds We obtained 186 valid questionnaires about the investi-
gation and analysis on the input and output of the peasant
households, excluding the questionnaires with the same re-
sults, there are 47 questionnaires left. The relations between
input and output resulted form the questionnaires can be seen
on Fig.1. Fig.1 clearly indicates that the input is in positive cor-
relation with the output. Form the view of the input level, peas-
ant households in contrast area invest more in farmlands than
peasant households in the reclaimed area on the whole, and
the reason is that peasants do not have the relevant knowledge
on the features of reclaimed lands. Most peasants hold that the
quality of reclaimed farmlands is worse than the quality of the
normal lands, but they do not have the awareness of improving
the quality of these farmlands. Hence, they still apply the tradi-
tional way of cultivating. From the view of the output, the yields
in contrast farmland are more than that in reclaimed farmland.
The reason is that the farmlands in reclaimed area are less fer-
tile than that in contrast area. The nutrient content in the re-
claimed land is relatively small, so it is hard to meet the de-
mand of crops. From the view of variation of the input and out-
put, they are in positive correlation, but rang of variation in re-
claimed land is larger than that in contrast area. In the re-
claimed area, large input will get large output and vice verse.
In the contrast area, however, the input and output is smooth.
Based on the above analyses, we can get the conclusion that
the quality of the reclaimed land has little effect on peasant
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households’ behaviors. Besides, most peasant households still
cultivate the land with the traditional patterns. Moreover, some
peasant households take the poor quality of farmlands for gran-

ted, so any input is in vain. Therefore, the introduction to
peasant households on thought patterns and the directions on
technical aspects should be strengthened.
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Fig.1 The relationship of input and output
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Fig.2 The change and trend of the wheat yield from 1999
to 2009

2.3 The variation tendency of the annual yields in the re-
claimed farmland The reclaimed farmlands in the survey re-

Table 2 Farmers’ households’ acquaintanceship of reclaimed land

gion are all over 7 or 8 years old, through the survey, the yield
in the first year is low, for the organic content is low in the re-
claimed farmland and the farmland is unstable. Furthermore,
the content of N, P and K is relatively low and the topsoil does
not suit for planting basically. With the increase of years, the
land capability of the reclaimed land will resume and the organic
content in the farmland will increase, as well as the content of
N, P and K through the repeat cultivating and fertilizing of farm-
ers plus the annual investment in the land. However, the con-
tent increased can not meet the demands of crops. While, with
the quality improvement of the reclaimed land, the annual yield
of the reclaimed land shows growth trend over time, and will
gradually approach to the normal yield per unit. Taking the an-
nual yield of wheat in the reclaimed land as example, the nor-
mal average yield per unit is about 400 kg, which can be seen
Table 21",

%

ltems Fairy satisfied Satisfied Common Dissatisfied Indifferent
Households with coal gangue filled farmlands 11 27 48 7 7
Households with pulverized fuel ash filled farmlands 10 37 39 9 5
Average 10.5 32 43.5 8 6
Table 3 Land fertility in the reclaimed area and contrast area
Total Rapldly Rapldly pH Organic
Soil type Depth //cm Materials nitrogen avallable avallaple water:soil = matters
yp P 9 hosphorous potassium
N//g/kg PIoSP 2.5:1 o/kg
P //mg/kg K//mg/kg
pulverized fuel ash 0-topsoil Soil 1.46 28.99 147.02 8.38 5.09
20 Soil 1.33 10.89 64.22 8.62 22.10
40 Interface 1.43 17.03 106.93 8.55 7.86
60 Pulverized fuel ash 2.00 14.41 79.15 8.56 5.63
Average 1.56 17.83 99.33 8.53 10.17
Coal gangue 0-topsoil Soll 4.07 27.39 936.92 7.97 25.98
20 Soil 2.30 7.15 132.16 8.38 11.54
40 Soil 1.52 5.17 422.50 8.43 19.96
40 -45 Pulverized fuel ash 4.88 4.81 145.48 8.52 25.95
60 Coal gangue 1.59 13.96 176.58 8.33 44.64
Average 2.87 11.70 362.73 8.33 25.61
Contrast soil 0-topsoil Soil 3.29 56.57 547.93 8.17 33.70
20 Soil 2.32 27.28 530.33 8.55 15.81
40 Soil 2.36 25.95 885.56 8.57 15.54
60 Soil 2.48 22.58 970.70 8.62 24.51
Average 2.61 33.10 733.63 8.48 22.39
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3 Conclusions and suggestions

3.1 Ameliorating soil alkalescency and improving land
capacity In the soil of the newly filled land in Liuxin town,
Xuzhou, the PH value of it, affected by the alkalescency of
groundwater ,is obviously higher than that in the non-reclaimed
land. Hence, in the future reclamation, more investment
should be put in the land, and the farmlands should be further
raised, or the level of the ground water should be further con-
trolled by the field water conservancy projects. Soil acidity and
alkalinity, are the comprehensive reflects of various kinds of
chemical properties, which have great impact on the soil fertili-
ty, soil microbial activity, the synthesis and decomposition of
soil organic matter, the conversion and release of various kinds
of nutrients, the validity of trace elements and the distribution of
animals in soil. In addition, soil acidity and alkalinity directly af-
fect the process of physiological metabolism of creatures. The
over high or over low PH value will affect the level of protease
activity. There are great discrepancies in adapting to the PH
value among different creatures. The PH value application of
rice, wheat and soy bean ranges from 6.0 to 7.0.

In normal process of cultivation, a majority of peasant
households use carbamide and diamine, but the two medicines
are all alkaline, and they can not improve the soil alkalescency,
so the alkaline fertilizer can not be used blindly. Besides, nec-
essary prophylactic and therapeutic measures should be adopt-
ed. For example, formulating acidic fertilizer for alkali soil and
improving the PH value around the roots by using solonetz im-
prover. The relevant departments should pay attention to the
resume of reclaimed farmland, strengthen the direction on the
thought pattern of peasant households in the reclaimed area.
The quality of the reclaimed farmland is expected to be im-
proved by changing the peasant households’ behaviors.

3.2 Laying stress on the technical instruction and scien-
tific cultivating The peasant households’ behaviors have sig-
nificant impact on the quality of reclaimed farmland, so scientif-
ic cultivating should be guided to improve the quality of the re-
claimed farmland and bring larger economic interests. For ex-
ample, the government should require the experts to formulate
the fertilizer by measuring the soil and assessing the land ca-
pacity ; comprehensively assess the main land capacity of farm-
lands in the county, the rich and defection indices and the tech-
nical parameters of distributing fertilizer for dominant crops;
clarify different types of areas for fertilizing; draft the map of
fertilizing. The relevant department should install touching
screen computers in each level of the Administrative Service
Center and the fertilizer supply points, so as to let the farmers
know the specific information of their farmlands to achieve the
aim of fertilizing precisely, increasing the yields, as well as pro-
viding the most reasonable volume of fertilizers for the farm-
land, which is environmental protection and money saving.

3.3 Strictly executing the reclamation standards Among
the peasant households investigated, 67% of the peasant
households’ contracted fields appear the uneven phenomenon
caused by soil and stuffing in reclaimed land. In the scene, the
unevenness of crops in the paddy field can be seen. Although
the farmlands have been smoothed, the traditional way of culti-
vating can not achieve the standard level. When reclaiming,
the reclamation department should thicken the topsoil in the ar-
ea with high phreatic water surface so as to avoid the bad im-

pact of the ground water on the soil and make it meet the
standard. The farmlands reclaimed by the subsidence of mining
area should achieve the standard of land reclamation tech-
nique. For example, the filled land should be standardized and
smoothed; the density of the topsoil should meet the demands
of reclamation and the facilities for controlling the pollution of
air, surface water and groundwater should be equipped.
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