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Abstract: Since 2009, genetically modified (GM) rice has been approved for commercial use and it is likely that
China will become the world leader in large scale commercialization. While China is the world’s leading rice
producer, only a small fraction of the crop is exported. Hence, the commercialization of GM rice in China is not
likely motivated by the international trade market. Conversion to GM rice significantly decreases the use of
pesticides and therefore reduces the threat to human health and ecological contamination. Furthermore, Chinese
consumers accept GM food more readily compared to consumers in other developed countries. It is
hypothesized that while in the short term the commercialization of GM rice in China may have a negative impact
on rice export, in the long term there is the potential for Chinese GM rice to dominate international markets.
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INTRODUCTION dollars to conduct research in transgenic rice, which is the

As the  world  largest  developing  country, China In contrast, consumer and government resistance to
has made enormous strides in the application of the importation of GM crops, especially in Europe and
biotechnology for crop production. China’s Ministry of Japan, is a major barrier to international trade [2]. The
Agriculture issued safety certificates for genetically controversy surrounding GM crops in the international
modified rice and corn in 2009. GM rice which contains arena has deterred many developing countries from using
proteins from the Bacillius thuringiensis bacteria (Bt rice) or developing GM technology and commercializing GM
is resistant to infestation by the rice stem borer, a major crops, since to do so could hurt exports of conventionally
pest in China. China is not the first nation to approve GM grown crops [3]. In contrast, high domestic demand for
rice [1]. However, China will be the first in the world to rice in China combined with the  lack  of  export
produce GM rice on a commercial scale. Due to the restrictions gives China independence in the world rice
enormous scale of rice production in China, the future trade (Table 2). The majority of GM rice products will be
impact of the commercialization of GM rice is expected to consumed domestically. Chinese commercialization of GM
be profound. In this study we review the position of rice may force other countries to be more accepting of GM
Chinese rice production and world trade, the benefits of foods, especially if they have any interest in exporting to
growing GM rice in field trials and consumer willingness China.
to buy GM crops in China, in order to predict the possible With help from the China National Rice Research
impact of commercialization of GM rice on the macro and Institute, field experiments with GM rice Huahui 1 and Bt
micro level. Xianyou 63 were conducted in Jingzhou (Hubei Province)

The size of the Chinese rice crop has remained stable and XuanZhou (Anhui Province) in 2008. The
over the last ten years (Table 2). However, the increasing corresponding wild varieties were Minghui 1 and Xianyou
population combined with decreasing availability of arable 63. The local conventional rice cultivars, Fengliangyou 1
lands dictated the need for increased rice yields in the (XuanZhou, Anhui Province), Feng II Youxiang 1
future. In China, 1.1 million small households grow rice (Jingzhou, Hubei Province), were included as local
with an average acreage of only 0.27 ha. To improve rice control. The treatments for rice planting included no
yield  through investment in cultivation or mechanization pesticide  application,  pesticide  application  only for
is not practical. In contrast, new breeding technologies non-target pests (plant hoppers) and pesticide application
are more promising. Consequently, the Chinese Ministry for all pests. Other managements, such as disease and
of Technology has invested several hundred million weed control, fertilization and irrigation were combined.

world's largest effort in genetically modified rice.
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Table 1: China's rice supply and demand balance over the years
2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08

growing area (kilo-ha) 28494 28201 26508 28378 28847 29100 29300
Yields (kg/ha) 6287 6188 6061 6310 6270 6213 6378
New supply (kilo ton) 177 964 174 904 161 534 179 840 181 618 181 700 187 879 
roduction (kilo ton) 177 585 174 514 160 659 179 080 180 592 180 800 186 879 
Imports (kilo ton)  379 391 875 760 1026 900 1000
Total consumption (kilo ton) 197 609 196 516 188 657 183 764 184 699 180000 179 050 
Exports (kilo ton) 2609 3616 2307 1014 1419 1100 1200
Annual balance (kilo ton) -19645 -21612 -27 123 -3924 -3 051 1700 8829
Note: The date of import and export are cited from the State General Administration of Customs. Annual balance is calculated as the difference between the
new supply and total annual consumption

Table 2: Chinese rice exports and imports(Unit: 1000 ton)
 2004/05 2005/06 2006/07 2007/08 2008/09

China export 656 1,216 1,340 1,000 1,100
China import 609 654 472 300 330
Global 29,229 29,483 31,590 28,443 27,050
Source: USDA

Table 3: Yield of GM rice, wild type and local cultivar in field trials
Jingzhou (Hubei Province) Xuanzhou (Anhui Province)

Pesticide treatment Yield(Kg/Mu) Yield(Kg/Mu)
Huahui 1 (GM) For all pests 506.0 397.4

For no target pests 497.3 394.6
No 450.4 278.3

Minghuih63 (No GM) For all pests 479.5 383.2
For no target pests 468.4 276.3
No 405.5 193.5

Xianyou63 (GM) For all pests 520.0 411.2
For no target pests 510.8 404.8
No 459.5 301.9

Xianyou 63 (No GM) For all pests 490.0 397.6
For no target pests 471.2 312.0
No 391.6 228.5

Local cultivar For all pests 515.5 414.71

For no target pests 452.1 252.2
No 372.6 179.2

Table 4: Pest incidence and costs of application of pesticides in field trials
Jingzhou (Hubei) Xuanzhou (Anhui)

target pests Outbreak level medium serious
(Leaf Roller and Times of Control 4 5
stem borer) pesticide costs (Yuan / mu) 20.0 30.3
No target pests Outbreak level medium serious
(Plant hoppers) Times of Control 3 4

pesticide costs (Yuan / mu) 1.5 12.25
Total times of pest control 4 5
labor costs (yuan / mu ) 6 8
cost for controlling all pests (yuan / mu ) 45.5 82.55
cost for controlling no target pests (yuan / mu) 19 44.25
Savings (Yuan / mu) 26 38.3

Production   of   GM   rice   was   higher   than   that than   the local   cultivars   when   both   were  treated
of  the  corresponding  wild  variety,  either  with or with  pesticides.   The   production   of   GM  rice
without pesticides application. The application of surpasses  that  of  local  cultivars only under pesticide
pesticides had a significant positive effect on the free  conditions.  These  results  suggest  that  GM  rice
production  of    both   GM   and   non   GM  rice. does not inherently have higher production than local
However,  GM  rice  did  not  have  higher  production cultivars (Table 3).
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Control of all pests for rice production in Xuanzhou processing and marketing. Once GM seeds enter the
(Anhui) and Jingzhou (Hubei) costed 45.5 yuan and 82.55 Chinese market, regulation of the entire process is
yuan per mu, respectively, including labor and the cost of extremely difficult as they would be distributed to
chemicals. When pesticides are applied only for non hundreds of millions of small farmers. Therefore,
target pests, the costs are reduced to 19.5 and 44.25 yuan processing enterprises and vendors will regard all
per mu, resulting in a savings of 26.0 yuan and 38.3 yuan agricultural products in this region as "containing
(Table 4). genetically modified ingredients".

Assuming that the price of seed is equal for GM and However, many studies indicated positive attitudes
local rice cultivars, the output value of GM rice of Chinese consumers towards GM foods [12-14].
production, without application of pesticides for target Although Greenpeace has claimed that GM foods are not
pests, is still less than that of local cultivars’ production generally accepted by Chinese consumers [14], the fact is
with application of all pesticides. If the GM rice seed costs that people in China have been consuming GM foods for
more than local cultivars, the output value will further some time. Gatekeepers in the food distribution channel in
decrease. Thus, advantages in yield and output of GM China see no reason to discriminate against food imports
rice are not indicated in comparison with that of local from countries that are already producing GM food when
cultivars. making purchasing decisions [15]. In addition, consumers

Although relatively small yield effects for Bt rice were in China are likely to accept GM foods provided there are
observed in our field trial, pesticide use was reduced. Our consumer benefits and a price advantage. If the Chinese
results are in agreement with other  field  trials  in  China Government gives a clear endorsement regarding safety
[4, 5]. Because the environmental and health regulations of GM rice, it will soon be accepted by Chinese
are very lax in China and most pesticides are applied consumers.
manually, the hazards for farmers are greater than in For consumers, Bt crops can yield health benefits
developed countries. Pray et al. [6] and Huang et al. [7] through lower pesticide residues in food [16].
indicated that the frequency of pesticide poisonings was Furthermore, in a variety of field studies, Bt crops were
significantly lower among Bt cotton users than among shown to contain significantly lower levels of certain
non users in China. The same results were observed in mycotoxins, which can cause cancer and other diseases
South Africa [8]. The direct health advantages for farmers in humans [17]. In many developing countries, strict
growing Bt crops are a result of lower insecticide exposure mycotoxin inspections are uncommon, as compared with
during spraying operations [4]. Hossain et al. [9] used strict regulation in developed  countries.  Therefore, Bt
econometric models to establish that this observation is rice could contribute to lowering the total health burden
causally related to Bt technology. Similar effects have [16, 17]. In Europe, “strong opposition” to the overall
been observed for Bt rice in smallholder agriculture in concept of GM food technology has been reported.
China [4, 5]. However when European respondents were asked

Although Bt technology has health and whether they would buy GM food “if it contained fewer
environmental priority, it is difficult to measure the pesticide residues than other food”, 51 per cent indicated
economic impact. For smallholder farmers, the profitability “yes”. Furthermore, 36 per cent indicated “yes”, “if it were
of growing GM crops is always an important factor. Since cheaper than other food” [18].
the advantages of Bt involve protection of human health
and the environment as opposed to increasing yields, the Summary: The commercialization of GM rice in China will
adoption of GM rice by millions of smallholders in China not be hampered by the international rice trade market. In
seems dependent on the availability of subsidies from contrast, it may cause the rest of world to accept GM
government at the initial stage and higher-yield cultivars crops in the future. Approved Bt rice in China has
with Bt gene in the long run. decreased the use of pesticides and has had a direct

In general, if given  the  choice,  consumers prefer positive effect on the health of smallholder farmers. In
non GM food to GM food in most developed countries addition, the lower residues of pesticides and lower
[10, 11]. According to the present "GMO Safety mycotoxin content of Bt rice will improve the food bio-
Management  Regulations"  in  China,  GM  crops or safety, which in turn increases the acceptance by Chinese
related    foods     require     mandatory     GMO    labeling. consumers. It seems that commercialization of GM rice in
In  reality,  it  is  very  difficult  to  monitor  the  entire China is relatively easy to carry out and should have
process, including research and development, production, positive impact in China.
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