GMCC 11 Conference, 26-28/10/2011, Vancouver( Canada)

Status and Factors of Transgenic Cotton Coexistence
in Hebei Province (China)

Wang*, Guiyan and Fok?, Michel
'Hebei Agricultural University, Baoding, China
2CIRAD, UR SCA, Montpellier, France

Abstract
In China, pest resistant transgenic cotton was commercially released in 1997. After an

acknowledged success, a decline in the effectiveness and profitability of transgenic cotton has

been reported, as well as farmers moving back to using conventional cotton.

Our paper deals with the status and factors of coexistence in Hebei Province (Northern China)
by analysing what cotton varieties are being used by farmers, along with their opinions on the
effectiveness and profitability of transgenic cotton. Our study was based on primary data

collected from 2006 to 2009.

Our results indicated that the cotton variety market was quite messy, with 42.6% of varieties of
an uncertain nature. When considering varieties of a verified nature, the coexistence status was
indicated by the area coverage of conventional cotton (18.1%). The absence of economic
advantage for transgenic cotton might be a factor of coexistence, albeit alongside the farmers'

adaptation to a messy and ineffectively regulated variety market.
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Introduction

The marketing of transgenic varieties immediately raised the question of the continued cropping
of conventional varieties. The topic of “coexistence” emerged in Europe with the provision of
rules to ensure that farmers keep their freedom to select which type of varieties they want to
grow. This notion of coexistence was the basis of a great deal of work to determine the
separation distances between transgenic and conventional plots (Messéan et al. , 2006), or to
segregate food chains with raw materials containing GMOs from those without (Bourgier et al.,
2006). In European countries, particularly in France and Germany, these two aspects are largely

taken into account in the laws on GMOs (Furet, 2008; Nicolas, 2008).

In practice, the marketing of transgenic varieties seems to have left little room for conventional
varieties, a situation of hegemony that Les Amis de la Terre (2007) had anticipated and
denounced, but that others defended as a confirmation of the technical and economic merits of
transgenic varieties (de Grassi, 2003; Shankar & Thirtle, 2005; Toenniessen et al., 2003). In the
United States, transgenic varieties amounted to 92, 80 and 86% for soya, corn and cotton,
respectively (GMO Compass, 2009). Bt cotton® has reached 80-90% in India (Anon., 2009). In
Argentina, transgenic soya varieties made tolerant of the herbicide containing glyphosate, or

RR soya?, has almost achieved total coverage (Trigo & Cap, 2006).

This paper sets out to determine the status of coexistence between Bt cotton and conventional
cotton in China, as well as the factors governing it. In its restricted sense, the status of
coexistence is understood as a situation, at a given moment, of simultaneous production with
transgenic and conventional varieties. China is not very sensitive to the issue of coexistence as
perceived in Europe. There are no indications of distances for separating transgenic and non-
transgenic plots. We do not know any work in China tackling the topic of coexistence, even in

the restricted sense we use in this paper.

! Transgenic cotton varieties made resistant to the attacks of some targeted pests by incorporating Bt
genes are commonly called Bt cotton.

? RR for RoundUp Ready, denomination of the varieties marketed by Monsanto which popularized the
herbicide containing glyphosate with the trade name of RoundUp®.



The issue of coexistence has become more relevant in China since the decline of Bt cotton
success because cotton growers have been able to find a rationale for returning, at least
partially, to conventional cotton growing. In 2006, the international community was informed
for the first time that Chinese farmers had started complaining about high seed prices and the
lack of effectiveness of Bt cotton in China (Wang et al., 2006, 2008). The reduction in Bt cotton
effectiveness was linked to a shift in the pest complex by Chinese scholars, reported earlier in
Chinese journals (F. Li, 2004; Zhang et al., 2006) if not in international journals (Wu et al.,
2002). Even for those who were most enthusiastic about Bt cotton success in the early 2000s
(Huang et al., 2006), the pest complex shift has become a matter of concern (Huang et al.,
2007; Huang et al., 2010). The influence of Bt cotton in the pest complex shift has now been

shown (Lu et al., 2010; Wan et al., 2008).

Our study was carried out in Hebei province, northern China, the location of the first
commercial release of Bt cotton in the country, and where the decline in Bt cotton success has
been reported. The study was based on primary data collected over four years through surveys
of cotton growers, after Bt cotton success had declined, and an analysis of the nature of the
varieties they used.

Materials and Methods
Our study was based on data from surveys covering four successive years from 2006 to 2009.
Data were collected from farmers growing cotton in 38 villages of the five major districts in
selected from students at the Agricultural University of Hebei whose families were farming in
the cotton areas of Hebei province. The enumerators were, by their origin and by their
university training, familiar with agriculture and cotton growing, and they had a relationship of
confidence with the farmers they surveyed. Student-enumerators were trained to use the survey
questionnaire and asked to carry out the surveys during the Spring Festival (end of January or

beginning of February) in their villages of origin. This period coincided with the off-season in



fields when farmers have generally finished selling all their production from the previous

calendar year.

Enumerators were requested to conduct the survey among 20-30 randomly selected farmers in
their home villages. They were trained in using recall enumeration techniques to go through
semi-directed questionnaires. The survey was conducted with the aim of determining farmers'
cultivation practices and income in connection with the structures of their farms. Farmers were
asked to answer on the basis of their memories. This method was satisfactory insofar as the

interviews took place shortly after cropping.

The survey was conducted one year and repeated the following year using the same survey
questionnaire. The enumerators were not systematically the same from one year to another,
given the approach adopted to select them. Similarly, the villages and farmers surveyed were

not the same from one year to the next.

In Hebei province, after the adoption of Bt cotton, farmers could potentially use Bt varieties or
non-Bt varieties. We asked farmers the names of the varieties they used and we could define the
nature of the variety with regard to the Bt feature by comparing with the official list of
registered varieties. In cases of doubt, we also cross-checked by interviewing cotton breeders to
determine the real nature of varieties with regard to their transgenic feature or not, because we
knew that a few Bt varieties were declared to be non-Bt in order to escape payment of royalties

to the owner of the Chinese Bt genes.

Production costs were recorded for all the surveyed farms. As the valuation of family labour is
debatable in rural areas, we did not integrate the family labour cost in total production costs.
Cotton production costs and yields were only obtained at farm level and not at plot level. This
was not a limitation when farmers only used one variety, but it was when they used several

varieties.

Data were processed to analyse the features of cotton farming and to distinguish between farms

which grew Bt cotton and those that did not. Production performance (yield and gross income)



and costs (without a valuation of family labour) were compared between farms with and

without Bt cotton.

A multi-regression analysis was conducted to check the extent to which gross income was
dependent on three groups of factors. Group 1 was composed of farm structure factors
regarding the age and the educational level of the farm heads, as well as the assistance of their
children in field work. Another study on the same set of data showed that other farm structural
factors, such as family size, total cultivated area, etc., had no impact on yield. Group 2
consisted of factors related to cotton areas, the number of varieties they used, their adoption and
opinions about Bt cotton. Group 3 pertained to various production costs (corresponding to
seeds, plastic mulching, irrigation, fertilization, pest control and disease control). Weed control
by herbicide, soil preparation, growth regulators, etc., were integrated in "other costs".
Results
In Hebei Province, farmers grew cotton on 0.44 ha, on average, over four years, but that cotton
crop area fluctuated between farmers and showed a downward trend (Table 1). There were
more cotton plots than surveyed cotton producers because they had one to two cotton plots (1.5
on average) on which they grew distinct varieties. Only 57.7 per cent of the cotton growers had
used a single variety per year; the other growers could have used two or more varieties at 32.7%

and 9.6%, respectively.

Coexistence between transgenic and non-transgenic varieties might result from the great
number of varieties used by producers, as well as from the great turn-over of varieties. Overall,
the surveyed cotton producers gave a total of 50 to 113 distinct names of varieties depending on
the years. Since our samples of surveyed producers varied between years, we could not
determine the extent to which individual farmers might keep the same variety from one year to
another. Nevertheless, of the 59 varieties recorded in the 2009 survey, only 9 were recorded two
or three years earlier. Variety turnover appeared to be quite high. At the same time, market

concentration was quite high, as illustrated by the market shares of the top 5 and 10 varieties.



The coexistence phenomenon could only be partially addressed in a messy variety market
because the origin could not be clarified for a substantial share of varieties. Farmers were able
to give the names of the varieties they used (except 0.7 per cent of them on average over the
four years), but only 56.7 per cent of the varieties had names that matched those in the register
("correct variety names"). It was not possible to clarify the accuracy of the names of 42.6 per
cent of the varieties mentioned by the farmers (hereafter "doubtful variety names") and which
were presumably illegal. The issue did not derive from the farmers' failing memory, since the
names of the doubtful varieties were very distinct from those on the official list. In terms of
areas, varieties with correct names represented a higher share, at 74.1 per cent, indicating that

varieties with doubtful names were generally grown on smaller plots.

Table 1: Diversity of cotton varieties used and distribution of farmers according to the number
of varieties

2006 2007 2008 2009 All years
Number of surveyed farmers 119 207 338 173 837
Number of cotton plots 220 330 491 255 1296
Cotton area per farmer, ha * 0.66 0.48 0.39 0.36 0.44
(0.37) (0.39) (0.27) 0.74) (0.46)
Total number of varieties used by surveyed farmers 50 67 113 59 289
Shares against the total variety number
% of correct variety names 68.0 65.7 39.8 69.5 56.7
% of doubtful variety names 320 32.8 59.3 30.5 42.6
% of unclear variety names 0.0 15 0.9 0.0 0.7
Share of harvested area
% of correct variety names 77.0 84.0 68.6 66.0 74.1
% of doubtful variety names 23.0 14.0 30.2 34.0 25.0
% of unclear variety names 0.0 2.1 1.2 0.0 1.0
% of top 5 varieties in areas grown ** 33.9[2] 47.4 [0] 435(1] 17.9[1]
% of top 10 varieties in areas grown ** 57.2 [2] 61.3[2] 55.1 [2] 30.2 [2]
Average number of varieties by producer 1.8 1.6 15 15 15
% producers with one variety 46.2 48.3 61.8 68.8 57.7
% producers with two varieties 345 45.9 31.7 17.9 32.7
% producers with three or more varieties 19.3 5.8 6.5 13.3 9.6

Notes: data from 38 villages surveyed in the districts of Handan, Xingtai, Hengshui, Cangzhou, and Shijiajiang in Hebei province; *
means and standard deviation in brackets ** figure in square brackets refer to the number of varieties with doubtful names

With reference to varieties whose names complied with those of the official list of registered
varieties, the coexistence phenomenon, if any, took place in a competitive varieties market.
The numbers of varieties with verified names ranged from 34 to 45, depending on the survey

year, but 94 distinct varieties were used over the four-year period (Table 2).



Coexistence did occur as not all varieties used by cotton growers were transgenic with Bt genes.
At most (in 2009), Bt cotton varieties accounted for 82.9 per cent of the varieties planted, or
90.2 per cent of the varieties with correct names, according to the official record of varieties or
to our verification to detect Bt cotton varieties which were not declared as such (e.g. so as not to
pay royalties due to the Chinese Bt gene owner). In 2009, Non-Bt cotton thus accounted for
17.1 per cent of the varieties planted, or 9.8 per cent of the varieties with correct names. Over

four years, the respective percentages were 27.7 and 18.1.

Table 2. Distribution of the nature of the varieties, in number and area, respectively

2006 2007 2008 2009 All years

Number of varieties with verified and correct names 34 44 45 41 94

% of Bt-varieties according to official record 55.9 65.9 73.3 82.9 72.3

% of Bt-varieties in reality 73.5 75 86.7 90.2 81.9
Area covered by varieties with verified and correct names

% of Bt-varieties according to official record 49.3 51.2 79.7 88.2 66.4

% of Bt-varieties in reality 70.7 70.7 88.8 97.7 81.6

Note: distribution calculated only for varieties with verified and correct names; for the period of four years, each variety was
once even if it was used over more than one year

In spite of the tiny size of the cotton farms, the coexistence of farms growing exclusively either
Bt or non-Bt varieties was complemented by cases of coexistence within farms. We found 349
and 328 farms having used one or more varieties of correct names, respectively (Table 3).
When only one variety was used, it was of non-Bt type on 16.3% of farms. When more than one
variety was used, non-Bt varieties were used exclusively or in combination with Bt type on 7.3

and 22.9% of farms, respectively.

Table 3. Adoption of Bt and non-Bt varieties on farms using one or more varieties

counted

2006 2007 2008 2009 All years
Only one variety on farms
Number of farms 33 87 138 91 349
% of farms where variety is of Bt type 78.8 65.5 88.4 95.6 83.7
% of farms where variety is of non-Bt type 21.2 34.5 11.6 4.4 16.3
More than one variety on farms
Number of farms 59 102 115 52 328
% of farms where varieties are of only Bt type 50.8 53.9 80.0 100.0 69.8
% of farms where varieties are of only non-Bt type 15.3 9.8 4.3 0.0 7.3
% of farms where varieties are of both types 33.9 36.3 15.7 0.0 22.9

Note: Calculations made for farms having used varieties of verified and correct names.

The opinions of cotton producers on seed prices and quality were confirmed to be potential



factors for some moving back to non-Bt varieties, hence leading to some degree of coexistence.

Clearly, a high percentage of farmers had negative opinions of the seeds they used (Table 4).
They were unhappy with seed prices and seed quality, at 61.1 per cent and 44.1 per cent,
respectively, of all the farmers surveyed over four years. When farmers were discontent with

the price, they were also more frequently unhappy with the quality (53.9%).

The influence of cotton producers' opinions about the effectiveness of Bt cotton was less clear
on the observed coexistence. Cotton producers were disappointed with regard to the
effectiveness and profitability of Bt cotton, but there was no clear indication that the opinions
on seed prices and on Bt effectiveness were correlated (Table 4). There was no unanimity of
positive opinions in favour of Bt cotton. More than a third of farmers were unhappy with the
effectiveness of Bt cotton (37.9% of all farmers). The same opinion was noted with regard to
profit generated by using Bt cotton, even to a slightly greater extent (42.7% of all farmers). In

terms of the evolution of Bt cotton effectiveness and profit, 29.2 per cent of all farmers
considered that there was a downward trend.

Table 4. Distribution of farmers’ opinions of seed price and quality, and of Bt cotton

effectiveness and profitability

With regard to seed price,

farmers were unhappy farmers were happy All farmers
Number of farmers 453 289 742
% of all farmers 61.1 38.9 100.0
With regard to farmers' opinion on seed price
% of farmers unhappy with seed quality 53.9 28.7 441
% of farmers unhappy with Bt cotton effect 35.8 412 37.9
% of farmers unhappy with Bt cotton
profitability 39.7 474 42.7
% of farmers finding that the profitability of Bt 27.6 31.8 29.2

cotton has declined over the last five years

Note: Not all of the 837 farmers answered all the questions related to their perceptions of seeds and Bt cotton.

In economic terms, the absence of superiority of Bt varieties over non-Bt varieties gave the
rationale for the observed move back to non-Bt varieties and the appearance of coexistence.

There was no significant difference in yield, total production costs and gross income between



farms with Bt varieties and farms without them (Table 5).

In terms of individual production costs, differences between the two types of farms (with and
without Bt cotton) were real and in the expected direction for seeds and pest control. These
differences also compensated mutually. The price premium of US$ 24 for seeds of Bt varieties
was almost equal to the savings in pest control on Bt varieties (US$ 21/ha). Beyond the price
differential observed, we also found confirmation of the phenomenon of high seed pricing after
the adoption of Bt cotton. While seeds almost cost nothing before the introduction of Bt
varieties, the average cost for seeds of conventional varieties was US$ 62/ha over four years, to

which a price premium applied for transgenic varieties.

Cost differences were also found for fertilization, disease control and other costs, but their

relation to the type of varieties used did not seem clear.

Table 5. Production input costs according to two variety types

Seed use practices, production costs and yield Farmers with Bt varieties  Farmers with Non-Bt varieties All farmers
Number of farms 596 156
Mean plot area, ha (std deviation) 0.27 (0.20) 0.32 (0.20) 0.28 (0.20)
Seed annual renewal, % all cotton plots ** 77 438 66.9
Seed purchased from merchants, % of the related cotton plots ** 86.1 53.6 80.5
Total production input cost, $/ha 702 (147) 713 (147)

Seed cost, $/ha ** 86 (46) 62 (63)

Mulching plastic cost, $/ha 59 (21) 58 (17)

Irrigation cost, $/ha 57 (27) 53 (27)

Fertilizer cost, $/ha * 287 (96) 307 (107)

Pest control cost, $/ha ** 170 (76) 191 (74)

Disease control cost, $/ha ** 23 (28) 15 (25)

Other costs, $/ha ** 108 (28) 90 (35)
Yield, kg/ha seedcotton 3790 (794) 3891 (670)
Gross income 1890 (799) 1921 (651) 1894 (759)

* t Student, significant at 95%; ** t Student, significant at 99%; other costs pertain to herbicides, sowing and plant growth regulation

When considering various factors which could potentially impact on the gross income of cotton
production per unit area, we found that only cultivation practices had significant — albeit

surprising—impacts, including the adoption of Bt cotton (Table 6).

Factors related to the farm structures had no impact, except the size of the cotton area, which
impacted negatively and which might be linked to the constraint to meet labour requirements.

Negative effects were observed for the adoption of Bt cotton and the positive opinion regarding



the profitability of growing Bt cotton. The more varieties farmers used, the higher were their

gross incomes. Apart from the group of minor costs (“other costs™), all individual cultivation

costs impacted significantly but not necessarily positively. The negative effects observed could

be related to excessive fertilizing or precaution in controlling pests.

Table 6. Factors impacting cotton gross income

Gross income = dependent variable

Independent variables Coefficient ~ Std deviation t Student Probablity
Constant 3404.990 188.468 18.067 <0,0001
Farm head's age below 46 78.760 64.349 1.224 0.221
Farm head's education level of at least high school 70.421 90.387 0.779 0.436
Assistance of children in field work 185.216 129.700 1.428 0.154
Cotton area -15.986 6.498 -2.460 0.014
Number of varieties used on farms 144.872 68.865 -2.104 0.036
Bt cotton adoption -207.934 82.993 2.505 0.012
Positive opinion of Bt profitability 151.157 65.219 -2.318 0.021
Seed cost -4.183 0.659 -6.348 <0,0001
Irrigation cost 3.867 1.156 3.345 0.001
Plastic mulching cost 3.486 1.541 2.262 0.024
Fertilization cost -2.738 0.328 -8.340 < 0,0001
Pest control cost -2.540 0.431 -5.900 < 0,0001
Disease control cost 2.038 0.983 2.073 0.039
Other costs -0.174 0.960 -0.181 0.857

Discussion and Conclusion

Our study was undertaken to identify the status of coexistence and to clarify the factors

governing it in a province (Hebei province) that has been most studied by other scholars (Fok et

al., 2005; Huang et al., 2004; Pray et al., 2002; Wang, 2005) with data for the early 2000s. Our

study was original in that it addressed a more recent period after it was observed that the

effectiveness and profitability of Bt cotton had declined.

The study was based on primary data collected without the intervention of official extension

services. The resulting sampling method seemed to be sufficiently representative with regard to

the characteristics of cotton farming and production costs. On average, over the four years of
our study, farmers were growing cotton on 0.44 ha, very close to the figures of 0.42 ha, and

0.35 ha found in Hebei province by Pray et al. (2002) and Fok et al. (2005), respectively. We

found higher production costs, but this was consistent with the influence of inflation and



farmers' complaints about increasing costs (Wang et al., 2006). For Bt cotton, the total
production costs per hectare (without labour) were US$ 596 in our study, as opposed to US$
443 in 2001 (Pray et al., 2002) or US$ 434 in 2002 in the neighbouring province of Shandong
(Pemsl et al., 2005). With regard to individual costs, we found that it cost US$ 170/ha to
chemically control pests: it was more than double the figure found by Pray et al. (2002) but
consistent with the need to spray more because of the shift in the pest complex (Zhang et al.,
2006). The increase in seed costs was more mitigated. It was slight for Bt cotton (US$ 86/ha in
our study vs 78 in 2001 or 65 in 2002), but very high for conventional cotton (US$ 62/ha in our
study vs 16 in 2001). The large increase in seed costs for conventional cotton, almost catching
up with Bt cotton, may be the reason why farmers complained about high seed prices as

reported by S. Wang et al. (2006).

Our results showed that conventional cotton has coexisted with transgenic cotton, though to a
limited extent and probably underestimated. In terms of the number of varieties and the areas
they represented over four years, conventional cotton amounted to 18.1% and 18.1%,
respectively. The figure for the area occupied ought to be a better estimation of coexistence, but
was probably underestimated because the varieties of uncertain origin accounted for almost
50% of all the varieties used and because conventional cotton might represent a higher

proportion among those varieties.

We found that coexistence was a dual face phenomenon, appearing both between farms and
within farms. Our study complemented the very little work undertaken to clarify the features of
coexistence at farm level. Farms might grow conventional cotton only, growing one or more
than one variety; they amounted to 11.9% of the farms where varieties with correct names were
detected. Cases of within-farm coexistence were not at all marginal since they concerned
22.9% of farms growing more than one variety. Few earlier studies in the world have addressed
the reality of coexistence on farms. In Brazil, Fok et al. (2010) found exactly the same

phenomenon of dual coexistence for herbicide tolerant soybean varieties. In the USA, Jost et



al. (2008) did not directly address the phenomenon of coexistence but they gave some rationale
for such a phenomenon by demonstrating the economic superiority when conventional varieties

were grown.

To our knowledge, our study was the first dealing directly with coexistence and giving a
guantitative idea of its status. Zheng (2007) indirectly indicated that coexistence has been
emerging. She interviewed 273 farmers in nine villages of Henan province, next to Hebei
province, to understand why they moved back to conventional cotton and she obtained
confirmation that the main reason lay in the disappointment with Bt cotton effectiveness and
profitability. Her paper did not indicate the extent of the observed move back or clarify how
exclusive the return to conventional cotton was, because she did not address the coexistence
issue. Neither did Huang et al. (2010) address the coexistence issue, although they found
farmers who did not grow Bt cotton in 2006 and 2007, a situation that was the opposite of their
observation that almost all farmers grew Bt cotton a few years earlier (Pray et al., 2002). In
addition, they did not anticipate that more farmers might return to conventional cotton, at least
partially, although they observed that farmers who did not grow Bt cotton also benefited from

the reduction in the infestation pressure of the pests targeted by Bt toxins.

In Hebei province, coexistence was taking place in a very competitive variety market but
competition was unfair, to the extent that it was indeed a messy market. Cotton growers were
offered a large range of varieties, but the origin and nature of about 50% (precisely 42.6%) of
the varieties could not be clarified. The high level of competition is consistent with what has
been observed and analysed (Xu & Fok, 2010). The messy feature of the market complies with
what Chinese observers called the "seed market disorder" (Li & Liu, 2005; Liu, 2006) because
seeds and varieties were of uncertain quality in spite of high prices. The fact that the variety
market was polluted by fake products has been reported (Pemsl et al., 2005; Pray et al., 2001),

but our study provides a quantitative and worrisome idea of the market pollution.

As the use of Bt cotton has been reported to be almost generalized (Pray et al., 2002), the



coexistence we observed in our study was linked to some move back to conventional cotton.
We found evidence that this move back can be connected to the lack of economic advantages of
Bt cotton, but it was not necessarily the sole or main reason. The gross income from growing Bt
cotton was no longer higher than growing conventional cotton, but it has not yet become lower.
The move back to conventional cotton, notably for farmers who did so partially, can also be
related to their strategy to adapt to a messy market by diversifying the varieties they used,
including those which were not transgenic. We know no existing studies to sustain or reject this
assumption. Given the messy feature of the variety market, our study could not clarify the
extent to which coexistence was consciously implemented by the farmers involved. Further

work is needed.

In Hebei province, and probably in the whole of China, coexistence is particular and it can be
regarded as a confused coexistence in a messy variety market. It is indeed contradictory to true
coexistence as understood in developed countries where the origins and natures of varieties
must be clearly specified. This situation calls for regulation, otherwise not only the potential
progress of transgenic varieties would be wasted, but also the potential progress of any new
variety. This is what the policy to subsidize quality seeds (Anon., 2007) was designed to solve,
after the complaint about the "seed market disorder”. Such a policy was not immediately
successful (Yang, 2007) and it could hardly be so because the production and distribution of

seeds were not regulated (Fok & Xu, 2009).

Globally, coexistence was confirmed in Hebei province insofar as there was no longer
generalized use of transgenic cotton. It was a confused coexistence within a messy variety
market because origin and nature could not be clarified for about half of the varieties that cotton
growers used. To adapt to such a messy variety market, cotton growers found the rationale to
grow more varieties —even on tiny plots— including those of a conventional nature, because Bt
cotton no longer showed clear economic advantages. The observed coexistence was indeed the

antinomy of coexistence as understood in developed countries based on perfect knowledge of



what varieties are. Regulation is needed to overcome the current situation in the variety market,

but what has been implemented so far has remained fruitless.
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