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Abstract: Farmers are the main land managers, and their production decisions crucially affect crop outputs and farmland preservation. 

Understanding the motivations and factors underlying farmers’ decision making is a fundamental to implementation polices of govern-

ment. This study analyzed factors that influence farmers’ choice of corn reduction under the China’s new agriculture policy in the 

‘Liandaowan’ areas of Northeast China. This study collected data from 106 randomly selected households in 34 villages in ‘Lian-

daowan’ areas of Northeast China using a semi-structured questionnaire. Results showed that the Chinese corn structural adjustment 

plan confronted with many constraints, and most of farmers insist on planting corn. Drought and low accumulated temperature, no suit-

able substitution crop, farmers’ preferences, farmers’ education and age, relatively high comparative benefit of corn, the availability of 

machinery and technical assistance, subsidies and low family incomes all influence farmers’ choice of corn substitution. Based on our 

experimental results, we derived important policy implications for promoting corn structural adjustment incorporate increase crop diver-

sity, promote soybean and corn rotation, provide adequate agricultural extension services, and increase the corn substitution subsidies 

and improve farmers’ income. 
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1  Introduction 

Food security is the common concern of all countries in 
the world. The Chinese government always focuses on 
food security, especially after entry into WTO. In order 
to promote the development of agriculture and meet the 
needs of upgrading consumer food consumption, the 
Chinese government takes raising grain output as the 
first task. Since 2004, the Chinese government issued 13 

No.1 central documents to promoting agricultural struc-
ture adjustment and increase grain production. Besides, 
the China government introduced direct subsidies to 
farmers and phase out agricultural tax in 2006. And in 
2007, in order to stabilize the price of corn market, in-
crease famers’ income and effectively solve the problem 
of farmers’ grain selling, China started a nationwide 
purchase policy of temporary storage for corn, soybean, 
and rapeseeds in major crop area. Under the guidance of 
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subsidies and price policies, the production of grain, 
cotton, oil, sugar and other bulk agricultural products 
has gradually concentrated in the most suitable areas, 
and the output has steadily improved with the increasing 
of grain production form 430 million t in 2003 to 620 
million t in 2017. The production of top three cereals, 
rice, wheat and corn reached 210, 130 and 220 million 
tons in 2017, which were 1.3, 1.4 and 1.8 times of 2003, 
respectively. Meanwhile, amounts of grain import and 
stock increased at the same time. However, the export 
volume is declining year by year. The government faces 
significant financial burden due to high procurement 
prices and storage cost. Supply and demand of some 
agricultural products is out of balance. Especially, soy-
bean is in short supply, and corn is overproduced which 
leads to excessive stocking, accounting for almost 58% 
of the world’s stock in 2015 (U.S. Department of Ag-
riculture, 2018) (Fig. 1). Over the past 15 yr, growth in 
corn production has been driven largely by expansion 
of harvested land in grasslands, deserts, on mountain-
sides and marshes, which caused detrimental impacts 
on the local ecological environment (Wu and Zhang, 
2016).  

In order to solve the problems of imbalance in the 
supply and demand of agricultural commodities, and 
trying to reform agriculture towards a more efficient and 
market driven sector, the Chinese government initiated a 
supply-side structural reform in agriculture and put for-
ward a series of policies. In November 2015, China’s 
Ministry of Agriculture issued the ‘Guidance of corn 
structural adjustment in ‘Liandaowan’ area’. The goal is 
to reduce more than 3.33 million ha of corn harvest area  

 

Fig. 1  Corn stocks in China. Source: U.S. Department of Agri-
culture  

in the unsuitable planting regions. This unsuitable 
planting region is distributed from northeast to north of 
China, south-west and northwest, and shaped like a 
sickle. The vacated areas will be encouraged to rotating 
corn and soybean, planting spring wheat, sorghum, mil-
let, sunflower, other coarse grains, and fodder crops for 
livestock farming. In March 2016, China’s government 
used another effective weapon for corn reduction. The 
Economy and Trade Office of the National Development 
and Reform Commission announced that temporary re-
serve policy in northeastern provinces and Inner Mon-
golia replaced by a new mechanism of ‘market-oriented 
purchase + subsidy’. 

That means the Chinese government use both admin-
istrative measures and market-based mechanisms to cut 
corn production and storage. According to National Bu-
reau of Statistics of China (2018), area planted in corn 
decreased 7% from 38.1 million ha in 2015 to 35.4 mil-
lion ha in 2017. China has completed 80% of the corn 
reduction goal in two years. It seems that China’s corn 
area reduction policy is progressing smoothly. But what 
is the actual situation? Corn growing reduction is very 
difficult according to a reporter from Chinese village 
voice (Han et al., 2016). What problems exist during the 
corn reduction progress? Which factors affect farmers’ 
planting decision? So it is important to find the key ac-
tors affect farmers’ decision making. And find the exist-
ing problems to further improve policy and better pro-
mote the supply-side structural reform of agriculture. 

The factors of influencing farmers’ cropping-plan de-
cision-making have been studied by numerous authors. 
These factors include physical factors, economic factors, 
and personal views of the farmer, crop profiles, and 
availability of resources and so on. Physical factors are 
the primary determinants of crop selection for farmers. 
Saito et al. (2006) found that soils directly affected both 
the crops and the varieties of farmer planted. In 
Rwanda, farmers planted the demanding crops on the 
best soils and less demanding crops on less fertile soils 
(Habarurema and Steiner, 1997). In recent years, the 
influence of climate change on crop choice is gradually 
concerned by scholars. Moniruzzaman (2015) found that 
crop choice is climate-sensitive in Bangladesh, farmers 
in the high rainfall areas select rain-fed Aman rice as 
their chief crop while households of low rainfall areas 
choose irrigation based Boro rice. Seo and Mendelsohn 
(2008) noted that both precipitation and temperature 
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affect the crops selection in South American, and global 
warming lead farmers to switch away from maize, 
wheat, and potatoes towards squash, fruits and vegeta-
bles. 

A second set of factors suggested as influencing crop 
chosen are crop characteristics, such as yields, resis-
tance to pests/drought, cycle period and maturity dates. 
It has been argued that different crop has different dis-
eases, fertility requirements and pests that make the 
production of the crop difficult or too risky for the 
farmer (Jaffe, 1989). In Haiti, Jaffe (1989) observed 
farmers no longer increase grow yams owing to the de-
clining fertility and rising levels of infestation. Lee et al. 
(2016) found that temporal fluctuations of crop yield has 
a strong influence on farmers’ revenue, and multiple 
crop selections can enhance revenue in South Korea. 
The intrinsic properties of a crop is fundamental to deci-
sion making (Huylenbroeck and Damasco-Tagarino,1997). 

Some studies deemed economic factors as funda-
mental. Under the current socio-economic context, 
farmers are changing a lot with highly fluctuating crop 
prices (Lee et al., 2016). In Indonesia, farmers shift 
from coffee to cocoa production owing to higher output 
volumes and more favorable commodity prices for co-
coa than coffee (Klasen et al., 2013). In Kansas, Fewell 
et al. (2016) reported that no set markets exist for bio-
energy feedstocks outside of very localized geographic 
locations and households may not willing to grow 
switchgrass without contracts that help reduce uncer-
tainty and risk.  

Also many studies regard farmers’ personal factors as 
determinants. As farmers are the main actors promote 
agricultural production and contribute to food security. 
During the farming practice, it is the farmer who decides 
what to grow and how much of their land to allocate to 
different crops. In Kansas, Caldas et al. (2014) found 
that farmer’s perceptions play an important role in the 
willingness to plan biofuel crops. While Kallas et al. 
(2009) argued that farmer’s objectives are determinant 
factors of organic crop cultivation.  

The fifth category regarded as influencing crop selec-
tion is the government policy. In Romania and the 
European Union, Popescu et al. (2016) found that the 
series of land policy applied in the CEEs has had a deep 
impact on the farm crop choices. Pradhan and Ranjan 
(2016) tested the impact of Bore Pool Sharing program 
on the crop choices of farmers in drought prone districts 

of Andhra Pradesh and Telangana states and found par-
ticipation in the bore pool sharing collective increases 
the share of water intensive crops grown. Kurosaki 
(2007) analyzed within-village variations in cropping 
patterns and discovered that the acreage share of 
non-lucrative paddy crops was higher for farmers who 
were under tighter control of the local administration 
owing to their political vulnerability. 

Liandaowan’ areas of Northeast China are the main 
region of corn reduction. In order to find the key factors 
affecting farmers’ choice of corn reduction, in June 2017 
the authors carried out a questionnaire survey in ‘Lian-
daowan’ areas of Northeast China. These results may 
have important implications for China’s corn structural 
adjustment plan in ‘Liandaowan’ areas.  

2  Materials and Methods 

2.1  Study area 
The study was conducted in the ‘Liandaowan’ area in 
Northeast China, and refers to more than 67 counties. 
According to the ‘Guidance of Corn Structural Adjust-
ment in ‘Liandaowan’ Area’, this region incorporates 
northeastern cold zone and northeastern pastoral zone 
which are all in poor climate conditions. Northeastern 
cold zone is located in high latitude and cold regions, 
including the fourth, fifth accumulating temperate zone 
in Inner Mongolia, Heilongjiang and the mountain areas 
of eastern Jilin. Winter is long and cold, and summer is 
short, frost free period is only more than 90 d, day and 
night temperature changes sharply. Crop production in 
this region is vulnerable to cold, frost and other disas-
ters. Owing to the continuous cropping of corn for many 
years, soil consolidation and too much herbicide residue 
affect the increase of crop yield and quality. Main objec-
tive is through market guidance and policy cut corn 
production and promotes corn and soybeans rotation, 
develop spring wheat, corn silage, expand forage grass 
and rape planting. By 2020, vacated corn planting areas 
will reach 0.67 million ha.  

Northeastern pastoral zone is a transition area con-
necting cropland and grassland. Semi-arid and 
semi-humid climate, abundant land resources, good light 
and heat conditions. However, water resource is in 
shortage, soil desertification, high frequency of disaster. 
Combined with livestock development needs, and taking 
the traditional advantages of cultivating soybeans, pea-
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nuts, coarse grains and beans, expanded grow corn si-
lage, grain and soybean rotation, peanuts and coarse 
grains and forage. The objective is with the other north-
ern provinces, such as Shanxi, Hebei, Shanxi and Gansu 
to reduction sown area of corn 2 million ha. 

Major crop production in ‘Liandaowan’ area of 
Northeast China is presented in Table 1. The area har-
vest of corn only 2.5 million ha in 2003, while in 2015 
the area harvest has reached 6.3 million ha. Corn be-
came the dominant crop, percentage of area harvest ac-
counted for 65.2% of grain and percentage of yield has 
reached 78.6%. However, this region is an ecological 
fragile area. Wetlands started shrink, grassland re-
claimed for the cultivating, and the grain production 
became low and unstable and many ecological problems 
are beginning to emerge along with the rapid expansion 
of corn (Chen et al., 2016).  

After the Ministry of Agriculture published ‘guidance 
of corn structural adjustment in ‘Liandaowan’ area, the 
local governments in Northeast China have made effort 
to achieve the reduction goals. According to the gov-
ernment work report in 2017, corn harvest area in 
Northeast China has vacated 2.2 million ha.  

2.2  Methods 
We conducted the fieldwork in June 2017. A total of six 
counties (Fuxin and Changtu in Liaoning Province, 
Zhaluteqi and Kezuozhongqi in Inner Mongolia, Chan-
gling in Jilin Province and Kedong in Heilongjiang 
Province) were visited (Fig. 2). The six counties are 

typical counties for adjusting corn planting structure in 
the western part of Northeast China. Such as Changling 
is the National Pilot county for replacing corn with fod-
der crops. A sample of 106 farmers were randomly se-
lected from 34 villages in ‘Liandaowan’ area of North-
east China. At each village, questionnaires were admin-
istered face-to-face to the heads of households. Re-
spondents were asked about their willing to cultivate 
corn, farmers’ personal characteristics, farmland, crops 
production, costs and returns, changes to income, con-
tract farming, crop subsidy, crop insurance, willingness 
to lease or expanding the farm land, availability of agri-
cultural technology services, reasons for continue or 
stop growing corn, methods to increase income, mini-
mum accept price for planting corn and social welfare. 
The demographic characteristics of the respondents 
were typical of rural Chinese.  

3  Results 

3.1  Farmers’ willingness to grow corn 
After the Economy and Trade Office of the National 
Development and Reform Commission announced 
elimination temporary reserve policy, price of corn in 
China significantly drop down. Purchasing price of corn 
in Northeast China has reached 2.25 yuan (RMB)/kg in 
2014 (National Food and Strategic Reserves Admini-
stration, 2014). However, the price deceased by 37% in 
2016 to 1.42 yuan/kg (National Food and Strategic 
Reserves Administration, 2016). Moreover, the released  

 
Table 1  Grain production in ‘Liandaowan’ area in Northeast China, 2003–2015  

Yield (million t) Area harvest (million t ) 
Year 

Rice Corn Soybean Grain  

Percentage of 
corn  yield (%) Rice Corn Soybean Grain

 
 

Percentage of corn 
area harvest (%) 

2003 2.4 14.1 2.3 21.7  64.8 0.3 2.5 1.5 5.7  43.3 

2004 3.1 17.3 3.3 26.3  65.8 0.3 3.0 1.9 6.7  44.9 

2005 4.1 20.9 3.9 32.8  63.6 0.4 3.1 2.0 6.9  44.3 

2006 3.4 21.4 3.3 32.4  66.0 0.4 3.2 2.0 7.2  44.9 

2007 4.0 20.7 2.7 31.4  65.8 0.5 3.4 1.9 7.4  46.1 

2008 4.4 27.0 3.7 40.7  66.4 0.5 3.7 1.9 7.6  48.3 

2009 4.0 24.6 3.6 36.8  66.9 0.5 4.2 2.3 8.7  49.0 

2010 4.7 30.4 4.2 45.6  66.6 0.6 4.4 2.2 8.9  49.3 

2011 5.1 34.5 3.7 50.5  68.4 0.7 4.9 1.8 9.2  53.2 

2012 6.0 39.3 3.1 56.4  69.6 0.8 6.2 1.5 9.5  65.0 

2013 4.8 41.0 2.8 54.5  75.4 0.8 5.8 1.5 9.4  62.2 

2015 5.3 42.0 2.9 53.4  78.6 0.8 6.3 1.5 9.6  65.2 
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Fig. 2  Location of study area 

 
corn price is the price above the third national standard 
level of corn quality (Fig. 3). The corn selling price is sig-
nificantly low from the farmers far away from the market 
and their quality has not reached national standard. Fig. 4 
displayed farmer’s selling price of corn in the investigation 
counties. Corn selling price in different counties are varied. 
In 2015, Changtu got the highest price, 1.75 yuan/kg, while 
the lowest was found in Kedong with 1.31 yuan/kg. In 
2016, the price in Kedong is still the lowest with 0.79 
yuan/kg. Although the corn price decreased in recent years, 
our results showed that 85.8% of farmers choose to con-
tinue to grow corn, and 14.2% expressed they do not want 
to grow corn or rent out land to other people.  

3.2  Factors underlying corn substitution 
3.2.1  Crop profiles  
Owing to the low accumulated temperature and arid 
climate, suitable crops for substitution are limited. Corn 
is disaster-tolerant and yield is relatively high and sta-
ble. Therefore, corn became the favorite crop of farmers 
in northeastern China. One respondent stated that he 
will insist on planting corn. Because last year he culti-
vated Stevia, all were destroyed by a hail storm. Farmers 
adjusted crop variety to fit their local climate conditions, 
and avoided planting crops with uncertain outcome. 
These results are consistent with the findings of Asrat et 

al. (2010) who found both environmental adaptability 
and yield stability are important features for farm-
ers’choice of crop varieties and households are willing 
to give up some extra yield or income to gain a more 
stable and environmentally adaptable crop variety. Be-
sides, good seeds of other crops that suitable for this 
area are rare. Local varieties of coarse grains gradually 
disappeared or degenerated (Yu, 2013). Impacted by the 
imported soybean, non-transgenic soybean in Northeast 
China lacks comparative advantage. High quality soy-
bean seeds are in short supply in this region. According 
to the general manager of Jilin Fengzheng Soybean 
Food Company, soybean varieties with protein content 
more than 40% are scarce. In the past five years, corn 
recommended varieties has increased from 20 species to 
100 species and soybean varieties decreased from 42 
species to 20 species in Dunhua. No suitable crop seeds 
for substitution directly affect the farmers’ willingness 
to adjust the planting structure. 

 

Fig. 3  Purchasing price of corn in Northeast China (price from 
2011to 2015 is temporary reserve price of Chinese government) 

  

Fig. 4  Farmer’s selling price of corn in the investigation coun-
ties 
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3.2.2  Personal factors 
Our survey results also showed that framers’ personal 
preferences appeared to play an important role in farm-
ers’ willingness to plant corn. The 33% of farmers 
choose to continue planting corn because the planting 
process of corn is relatively simple. Sowing, fertilizing, 
pesticide and harvesting are all mechanized. The only 
part that needs labor input is extirpating weed. If the 
farmer cultivate other crop they need to hire more labors 
and increased the cost. Another reason is that with the 
development of China’s urbanization, more and more 
rural young farmers moved into cities, leaving only the 
elderly and women in agricultural production. Tables 2 
and 3 reveals farmers’ age structure and education in the 
investigation counties. The survey results indicated that 
agricultural production labor in the area is mainly the 
elderly left at home. The 32.1% of the farmers are at the 
age of 50–60 and farmers over 60 years old are ac-
counted for 22.6%. Only 18.9% of the labor force under 
40 years old. Farmers’ education level in this area is not 
very high, most farmers had a primary school and mid-
dle school degree (Table 3). Farmers cultivating a new 
crop need to learn a large number of new agronomy 
technology such as pest control, fertilization which in-
crease the difficulty of the farmers to change crop varie-
ties in Liandaowan area. Farming experience is another 
factor influence farmer’s crop choice. 17% of farmers 
reported that they have not planted other crops before. 
Farmers with more years of corn planting experience 
may not be willing to undertake the risk of try a new 
crop. Our results confirmed the findings of Rahman 
(2008) and Ortega et al. (2016) who stated that farmers’ 
education, farming experience, labor constraints and the 
amount of free time allowed by the crop all positively 
affect farmer’s preferences for crop. 
 
Table 2  Farmers’ age structure in the investigation counties (%) 

Counties 20–30 30–40 40–50 50–60 >60 

Fuxin 0.0 7.1 21.4 7.1 64.3 

Changtu 0.0 18.8 6.3 37.5 37.5 

Changling 0.0 9.5 33.3 42.9 14.3 

Kedong 5.6 5.6 38.9 27.8 22.2 

Zhaluteqi 10.7 28.6 17.9 35.7 7.1 

Kezuozhongqi 0.0 11.1 55.6 33.3 0.0 

Sum 3.8 15.1 26.4 32.1 22.6 

 

Table 3  Farmers’ education level in the investigation counties  

Counties 
Illiterate 

(%) 
Primary 

school (%) 
Middle 

school (%) 
High school

(%) 
College 

degree (%)

Fuxin 0.0 50.0 42.9 7.1 0.0 

Changtu 0.0 37.5 62.5 0.0 0.0 

Changling 0.0 42.9 52.4 4.8 0.0 

Kedong 5.6 61.1 33.3 0.0 0.0 

Zhaluteqi 0.0 28.6 60.7 10.7 0.0 

Kezuozhongqi 0.0 33.3 66.7 0.0 0.0 

Sum 0.9 41.5 52.8 4.7 0.0 

 
3.2.3  Physical factors 

‘Season’ is an important determinant of crop selection 
(Greig, 2009). Owing to the high latitude, crops in 
northeast China are all one crop per annual. Temperature 

gap between winter and summer is more than 30℃. 

Annual average temperature in most area are no more 

than 20℃ (Fig. 5). Rainfall is mainly concentrated in 

summer and annual rainfall is no more than 500 mm in 
most region of the Liandaowan region (Fig. 5). 23.6% of 
farmers complained that climatic condition is poor and 
they have to choose drought resistant crops. 14 farmers 
in Fuxin reported that dry weather has lasted three years 
and drinking water has become a problem. Most inves-
tigation area has no irrigation facilities. According to the 
Statistical Yearbook of Heilongjiang (2017) and Jilin 
province (2017), area irrigated (% area equipped for 
irrigation) in Liandaowan area is very limited and area 
irrigated in Nenjiang, Xunke, Sunwu, Beian is only 
5.78%, 6.46%, 13.74% and 9.16%, respectively, which 
are far below the national irrigated level of 48.8%. 
Fig. 6 and Fig. 7 exhibited farmers corn filed. Corn 
growth is obviously limited due to drought and lack of 
irrigation facilities in Fuxin. One reported that if he had 
access to more water he would grow some cash crops. 
However, in some region of Changling although they 
have wells, there is no electricity and also can not irri-
gate their land. Some farmers try to convert the dry land 
into paddy field. However, they deterred the idea when 
they found converting 1 ha of dry land into paddy fields 
they should invest 8000–10000 yuan. And in Zhaluteqi 
some farmers complained about the high cost of water 
about 695 yuan/ha one time. It seems that farmers will 
not choose to grow other crops if the corn adjustment 
requires a heavy capital investment. So in dry areas, the 
availability of water is crucial to crop selection,  
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this finding is in agreement with the results of Greigc 
(2009) who reported that farmers tend to grow vegetables 
and fruit if they could access to more water in Tanzania. 

 

Fig. 5  Climate of some prefecture level city in Northeast 
‘Liandaowan’ area 

 

Fig. 6  Farmers corn filed in Fuxin (2017.06.15, Photographed 
by authors) 

 

Fig. 7  Farmers’ corn filed in Kedong (2017.06.14, Photo-
graphed by authors) 

3.2.4  Economic factors 
Whether crop is marketable is an important factor affect-
ing farmers’ crops selection in Liandaowan area. As Jaffe 
(1989) reported farmers are willing to grow crops that 
have a predictable market price and easy to sell. The sur-
vey results showed that almost all farmers expressed that 
selling corn is very easy. After the corn harvest many 
traders will visit their home to purchase so that they do 
not need to travel a long way to the town. The 24.5% of 
farmers reported that they did not grow other crops ex-
cept corn because they worried about new agricultural 
products cannot be sold out. Uncertainty of financial re-
turns should decrease farmer’s attitude to plant new 
crops. Three farmer in Changling said that they planted 
watermelons in 2016. However, many watermelons were 
unsold and left rotten. Because insufficient income, the 
whole family was close to unable to sustain their daily 
livelihoods this year. Table 4 shows main crop yield, price 
and income in the investigation counties. It seems that 
even corn prices declined in recent years, planting corn 
still has competitive advantage over other crops. Produc-
tion per planted ha such as soybean and mung bean are 
too low. ‘Sunflower are profitable in some years because 
of the high price, but the price is unstable and has a risk’ 
one farmer in Zhaluteqi said. This response indicated that 
farmers tend to choose crops that can bring stable profit. 
Moreover, crop production costs and price also affect 
farmers’ decision making. The main reason for most 
farmers not willingness to continue growing corn is the 
decrease of corn price and high production cost. In China 
corn production costs is higher than soybean (Fig. 8). 
Some farmers in Kedong compared costs and returns of 
different crops planned to start cultivating soybean. This 
result is generally consistent with that of Katundu et al. 
(2014) in the Tanzania, who found lower input costs 
make groundnut became the third most important crop 
and crop production costs become an important factor to 
affect smallholder farmers crop choice. 
 

Table 4  Main crop yield, price and income in the investigation 
counties  

Crop 
Production per planted  

hectare (kg/ha) 
Price  

(yuan/kg) 
Revenue  
(yuan) 

Soybean 1500–2250 4 6000–9000 

Corn 9750–13500 0.8 7800–10800 

Mung bean 375–600 8 3000–4800 

Sorghum 2250–3000 1.6 3600–4800 

Sunflower 750–3000 4.8 3600–14400 
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Fig. 8  China’s main crop production costs in 2016 
 

3.2.5  The availability of resources 
The availability of resources has been shown related to 
the selection of crops (Dury et al., 2013). The survey 
results showed that farmers in Liandaowan area are dis-
advantaged due to the unavailability of resources. At 
present, farmers’ machineries are all related to corn 
planting, as Fig. 9 shows. If they choose another crop to 
grow, they have to buy new machine for new crop and 
left the corn machine unused. Moreover, farmers have 
invested a lot of money purchasing corn machinery and 
financial situation of the family does not allow they buy 
new machinery. The availability of machinery is a prob-
lem need to be solved when the farmer decides to grow 
a new crop. Since more and more young farmers mi-
grant to cities, the availability of labors has become 
strained. One farmer in Fuxin reported that only himself 
in the whole family engaged in agriculture and he had 
no ability to grow new crops. Another finding is that 
official service is inadequate in this area. The 83% of 
the respondents claimed that they have never received 
any technical help and only 8 farmers have received 
technical assistance. However, most of technical assis-
tance comes from seeds and fertilizer dealers who want 
to sell their products to them. Only one farmer in Zha-
luteqi has received help from government’s agricultural 
technology promoters. The city government has organ-
ized technical lectures and all farmers can attend. How-
ever, farmers need to pay for their own transportation 
and accommodation costs, and it is too expensive for 
most farmers. When questioned on what techniques they 
most want to learn, 16% respondents stated that they 
want to learn cultivation techniques, 28.3% fertilization 
technology, 12.3% disease and pest control technology,  

 

Fig. 9  Farmers’ corn planting machinery in investigation coun-
ties (Photographed by authors) 

 
2.8% herbicidal Technology, 5.7% agricultural machin-
ery operation, and 2.8% film mulching technology. In 
future, the government needs to provide more agricul-
tural services for farmers. 
3.2.6  Subsidies 
Subsidy is a powerful tool for government adjusts farm 
structure. Yu et al. (2016) studied the effects of the pre-
mium subsidies on crop acreage after the 2014 Farm 
Bill and found U.S. crop insurance premium subsidies 
lead to farmers expand planting insured crops. Wu and 
Cai (2010) discovered that grain subsidies have a sig-
nificant impact on farmers’ planting behavior and a 1% 
increase in the subsidy causes a 0.096% increase in crop 
acreage. Since 2004 China has introduced subsidies to 
farmers. But the per capita subsidy amount is very 
small, Chinese officials describe the subsidies as ‘sprin-
kled like salt’. Peng (2017) calculated per capita subside 
income, and found that the amount is only 234.5 yuan in 
2015, accounting for 2.2% of the per capita net income 

of farmers. To replace the state stockpiling program，in 

June 2016 China adopted a direct payment corn subsidy 
policy tied to planting acres. China’s Ministry of Fi-
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nance allocated 39 billion yuan to corn subsidy to farm-
ers in four provinces in Northeastern China which ac-
count for more than 44% of China’s corn production, in 
the 2016–2018 crop year. According to China’s Ministry 
of Finance’s requirement, the province governments 
should formulated specific plan for utilize the subsidies, 
such as determine who can get the subsidies and subsidy 
standard per hectare. So the payment in each provinces 
are varied. Fig. 8 exhibited subsidies for corn producers 
in investigation counties. Changtu’s corn producer sub-
sidize is highest, and about 2456 yuan/ha. While Zha-
luteqi is the lowest and only 1931 yuan/ha. The corn 
subsidy of one ha accounts for about 24% of the total 
corn income of one ha (Fig. 10). Therefore, to some ex-
tent the 2016–2018 year’s corn subsidy policy alleviated 
the impact of corn price decline on farmers’ income, 
which led some farmers to slow down the planting for 
cultivating other crops. 

On the other hand, subsidies for planting other crops 
are very limited. Besides corn, Chinese government has 
not introduced special subsidies for other crops. Only 
four provincial governments in Northeast China allo-
cated 10% of the corn subsidy funds for other crop cul-
tivate. The survey results showed that only some farm-
ers in Zhaluteqi received crop substitution subsidies at 
about 2250 yuan/ha if they grow coarse cereals. In Ke-
dong, soybean planting area more than 6.7 ha can re-
ceive 2250 yuan/ha corn soybean rotation subsidy. Since 
most farmers are unable to reach the required sown area, 
redirecting the vacated areas seems difficult to achieve. 
In China, only corn, rice, wheat, cotton, potato, oil and 
sugar have insurance subsidies. And the survey result 
showed that farmers’ income is very low in this area and  

 

Fig. 10  Corn subsidies for farmers in investigation counties 

most of them do not have the consciousness to buy in-
surance. That means if the farmer want to cultivate an-
other crop they should confronted with dual risks of na-
ture and market. In consideration of the bad weather in 
this area, most of farmers do not want to grow other 
crops. 
3.2.7  Family income 
Besides the factors discussed above, family income is 
also an important factor affecting farmers’ crop deci-
sion-making. According to the statistical yearbook of 
Heilongjiang (2016), Jilin (2016), Liaoning (2016) and 
Inner Mongolia (2016), per capita net income of farmers 
was only 9717.4 yuan in ‘Liandaowan’ area which lower 
than the provincial average rural residents income in 
2015 (10775.9 yuan in Inner Mongolia, 12056.9 yuan in 
Liaoning, 11326.2 yuan in Jilin, and 11095.2 yuan in 
Heilongjiang). The survey results showed that the per 
capita income of farmers in Fuxin is 5340 yuan, 
Changtu 11832.9 yuan, Changling 7516.7 yuan, Kedong 
6298.7 yuan, Zhaluteqi 9029.9 yuan, and Kezuozhongqi 
5884.5 yuan (Fig. 11). Compared with 2015, the annual 
average income of farmers was decreased about 30% in 
2016. 63.81% of the farmers expressed that farming 
income cannot meet the daily consumption demand, and 
35.24% of the households pronounced that farming in-
come is just meet the family living expenses, and only 
0.95% of the farmers declared have surplus. Some 
farmers complained that corn prices decreased in 2016 
which directly reduced family income and they will re-
turn to poverty if the condition sustained. New crop 
need new input such as new machine, new technology 
which also a big investment. Our survey result showed 
that 51.89% of the household’s family income mainly 
depended on cultivating crops, 18.9% depended on crop 
and animal cultivating, 21.7% of the farmers depended on 
crop planting and find a temporary work, 1.89% de-
pended on crop planting and open a new store, 3.8% de-
pended on crop and animal cultivating and temporary 
work, and other 1.9% depend on crop planting, open a 
new store and cultivating animal or find a temporary 
work. Farmers’ incomes in this area are low and unstable. 
Take into account the revenue situation of the family, 
many farmers expressed that they have no extra money to 
invest a new crop. Our results confirmed the findings of 
Lee et al. (2016) who pointed out that farmer’s decisions 
on crop choice were influenced by socio-economic back-
ground of farmers such income and farm asset. 
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Fig. 11  Per capital income in investigation counties 

 

4  Conclusions 

This study has examined farmers’ willingness to grow 
corn after Chinese government published policy of corn 
structural adjustment in ‘Liandaowan’ area and canceled 
the policy of corn storage. The results indicated that the 
effect of Chinese corn structural adjustment plan is not 
satisfactory. This plan can not effectively mobilize the 
enthusiasm of farmers to change their crops. Corn re-
duction confronted with many constraints and most of 
farmers insist on planting corn. Based on a sample 
household survey conducted in 2017, this paper distin-
guished the main factors underlying farmers’ corn re-
duction. Physical factors is an important determinant of 
crop selection, drought and low accumulated tempera-
ture in ‘Liandaowan’ limited the diversity of crops that 
can be cultivated. From the crop profiles, farmers in this 
area have not found suitable crop to substitution corn. 
Personal factors such as farmers’ preferences, the prob-
lem of rural ageing and uneducated labor force also af-
fect farmers’ decision making. Furthermore, although 
corn prices are decreasing, corn is still profitable com-
pared with other crops. The availability of machinery 
and technical assistance proved fundamental to new 
crop cultivation. Subsidies for corn producers in 
2016-2018 also proved further influential, since subsi-
dies for planting other crops are very limited. Besides, 
new crop means new investment and low family income 
decrease farmer’s desire to plant crops with uncertainty 
of financial returns. Especially, this may not be the case 

if the adjustment requires a heavy capital investment. 
These results have important implications for China’s 

corn structural adjustment plan, farm land conservation, 
subsidies and household choices of adaptation strategies 
in ‘Liandaowan’ areas. 

5  Policy Discussion 

5.1  Increase crop diversity 
Farmers in the ‘Liandaowan’ area face various types of 
risks in crop production incorporating climate change 
and price fluctuations. The fluctuate of the world prices 
for agricultural products makes farmers more vulner-
able. These fluctuations, especially large and unex-
pected, can threaten the stability of framers’ income and 
sustainable livelihoods. Crop diversity is considered as 
one of the countermeasures to mitigate the risks and 
uncertainties that farmers face (Lee et al., 2016). Diver-
sification can help a farmer to balance low price in one 
or two crops with reasonable prices among other prod-
ucts (Mandal, 2014). In India, Mahesh (1999) observed 
that farmers diversify their cropping pattern to minimize 
price risk. And in low precipitation area of Italy (Di 
Falco and Chavas, 2006) and in Ethiopia (Di Falco et 
al., 2010) producers use crop diversity reduced the 
variance of crop production. Since most of the areas in 
‘Liadaowan’ are in poor natural conditions, and increas-
ing crop diversity is helpful for combating current corn 
price fluctuation. Crop diversity can provide an oppor-
tunity for farmers to compensate for the loss of income 
caused by the decrease of a certain crop price or yield. 
Therefore, the government should encourage farmers in 
the ‘Liandaowan’ area try to plant other crops such as 
coarse cereals, fruits and Chinese medicinal materials. It 
not only can stabilize the income but also can imple-
ment the national corn reduction plan. 

5.2  Promote soybean and corn rotation 
Crop rotation is a common method for agricultural sys-
tems to maintain crop productivity. Corn-soybean rota-
tion resulted in higher corn and soybean yields than the 
respective monocultures. In the US Corn Belt, 2-year 
corn–soybean rotation (≈65%) are the dominant crop-
ping systems (Grassini et al., 2015). Corn-soybean rota-
tion has a number of advantages for both farmers and 
environment, including nitrogen fixation, soil nutrients 
improvement, increases soil carbon content and reduc-
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tion diseases and weed and insect populations (Grabau 
and Chen, 2016; Manda et al., 2017). In northeast 
China, most of areas are continuous maze cultivating. 
Under long-term continuous corn cropping, mollisol 
organic matter structure became aliphatic and simple, 
the protection abilities of aggregates and mineral asso-
ciation decreased, which can’t benefit for the stability 
and storage of organic matter (Zhang et al., 2016). Since 
2016, the Chinese government started a pilot project for 
land fallow and rotation. In 2018, the pilot area has 
reached 1.6 million hectares. However, owing to limited 
funds, the land rotation subsidy is mainly obtained by 
large farms and farmers’ cooperatives. The vast majority 
of Chinese farmers received little or no rotation subsi-
dies. Another important policy action the Chinese gov-
ernment needs to do is publicizing the benefits of rota-
tion to farmers and let themselves carry out corn and 
soybean rotation voluntarily. Beside, ensure that all ro-
tation farmers are subsidized. 

5.3  To increase the corn substitution subsidies  
Agricultural subsidies are payments by the central gov-
ernment to producers of agricultural commodities for 
the purpose of stabilizing food prices, guaranteeing 
adequate food production, ensuring farmers’ basic in-
comes, and strengthening the agricultural sector of the 
national economy. The impacts of subsidies on agricul-
tural production, input allocation and income distribu-
tion have been well studied in many literatures (Rizov et 
al., 2013). In the United States, Goodwin et al. (2004) 
found that crop insurance subsidies do incentivize crop-
ping, and increased participation in crop insurance is 
indeed related to the additional acreage in wheat. Since 
the corn substitution subsidy is insufficient in ‘Lian-
daowan’ areas. The Chinese government should ensure 
farmers planting sorghum, millet, potato, sunflower and 
other substitution crop can get producer subsidies. Es-
pecially, expansion of agricultural insurance coverage 
and types, ensuring some coarse grain such as millet and 
sorghum can be included in the insurance subsidy pro-
gram, and guaranteeing areas with high production risk 
receive larger crop insurance payments. 

5.4  Provide adequate agricultural extension ser-
vices to help the farmers 
Agricultural extension services plays an important role 
in promoting agricultural productivity, increasing food 

security, improving rural livelihoods, and promoting 
agriculture as an engine for promoting the economic 
growth of the poor. Providing of agricultural extension 
service is an important foreign-political instrument to 
stimulating the development of agricultural production. 
Agricultural extension service must provide effective 
link between producers, agricultural research and other 
sources of information (Živković et al., 2009). In China, 
the agricultural production services for farmers such as 
the provision of farmers with knowledge, information, 
experiences and technologies are far from adequate. 
Since most farmers in ‘Liandaowan’ area of Northeast 
China have not got any technical service help, and it is 
important to increase farmers’ technical training that 
confront the technical needs of producers. In view of the 
drought climate in northeast pastoral zone, local gov-
ernments need to increase financial investment to im-
prove the agricultural infrastructure in this region and 
extension water saving irrigation techniques, such as 
sprinkler irrigation, micro irrigation. In the USA, the 
federal government contributes 43 percent, states 39 
percent and counties 18 percent to the financing of the 
Cooperative Extension Service (Obiora and Emodi, 
2013). China should learn from the experience of the 
United States and legislate an agricultural extension 
policy which guarantees cooperation, collaboration and 
financial support by the three tiers of government 
–central, provincial and county to the extension service.  

5.5  Improving Farmer Livelihoods  
In Northeast China, many farmers have become de-
pendent on government support to stay profitable. In 
2016, the Chinese government canceled temporary re-
serve policy and price support policies for all commodi-
ties except wheat and rice. Farmers’ family income is 
generally declining. In rural China, despite significant 
rise of income from off farm employment, agriculture 
still contributed to about 42% of average rural house-
holds in 2014 Therefore, the Chinese government need 
to offer more job opportunities in urban areas for farm-
ers in ‘Liandaowan’ areas and ensuring farmers to mas-
ter more job skills through training. The government 
should set up a special fund help the farmers for reduc-
ing the blindness of migrant, providing legal assistance 
services, ensuring the rights and interests of migrant 
farmers, and supporting the youth in poverty families. 
The ultimate goal is to avoid the farmers pov-
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erty-returning as the result of corn prices decreased.  
There is considerable scope for expanding on this re-

search. Given the comparatively low per capita net in-
come of farmers in our case study, it would be interest-
ing to undertake a new study in areas of assessment 
sustainable livelihoods of different farmers. Further re-
searches should be carried out such as the effects of new 
corn policy ‘market-oriented purchase + subsidy’ on 
farmers’ crop decisions in Northeast China and assess 
the differences in the decision-making process between 
subsistence and commercial farmers and farmers’ coop-
eratives, and discuss the dynamic effects of agricultural 
supply-side reform on structural change in northeast 
China agriculture. Besides, more statistical method such 
as Principal Components Analysis (PCA), Multinomial 
Probit Model can be used analyze the relationships 
among these variables and planting willingness of dif-
ferent crops. 
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