
Debate Over a

GM Rice Trial in China

IN THEIR REPORT “INSECT-RESISTANT GM
rice in farmers’ fields: assessing productiv-
ity and health effects in China” (29 Apr.,
p. 688), J. Huang et al. found that farmers
growing insect-resistant GM rice obtained
higher yields with less use of insecticides
than farmers growing conventional vari-
eties. Huang et al.’s methodology does not,
however, permit discrimination between
two alternative hypotheses explaining the
farmers’ decision to spray Bt/Ti rice less
often: (i) farmers sprayed Bt/Ti rice less
often because they observed fewer lepi-
dopterans (the main insect pests that would
be affected); or (ii) because the farmers
knew beforehand which variety they were
growing, they decided a priori to spray
Bt/Ti rice less often.

Were farmers responding to real effects
of Bt/Ti rice, or were they acting on faith
that they needed to spray conventional vari-
eties frequently but Bt/Ti rice only occa-
sionally? To test for real effects, a subset of
farmers should not know which type of
rice they are growing. This can be accom-
plished by conducting
a double-blind study or
by adding a placebo
treatment. To assess
farmers’ responsive-
ness to pest infestation,
pest levels should also
be analyzed.

The influence of
farmers’perceptions on
pest management in
rice is well known.
Farmers tend to spray
more insecticides than
needed (1–4) unless
their perceptions are
changed. Spraying has
been successfully re-
duced without yield
loss and without adop-
tion of Bt/Ti technol-
ogy by rice farmers
under a number of dif-
ferent circumstanc-
es  (5–8). Perhaps the
Chinese farmers in this study could also
have reduced spraying of the conventional
varieties without yield loss.

In the precommercialization evaluation
of the impact of insect-resistant GM food
crops on productivity, health, and the envi-
ronment, we stress the importance of distin-

guishing between perceived and real effects
of the transgenic variety.
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IT WAS WITH SOME ASTONISHMENT THAT WE

read the Report by J. Huang et al. about the
trials of GM rice in farmers’ fields in China
(“Insect-resistant GM rice in farmers’fields:
assessing productivity and health effects in

China,” 29 Apr., p. 688).
Just two weeks before
this Report was pub-
lished, Greenpeace re-
vealed (1) the illegal sale
and cultivation of GM
rice varieties in China. At
least one of these illegal
GM varieties, Bt Xian-
you (or Shanyou) 63,
appears to have been
used in Huang et al.’s
study. What measures
were taken to contain the
GM rice (e.g., separation
barriers from conven-
tional rice), and how
was the GM rice harvest
collected?

Reducing the use of
pesticides in agriculture
is certainly a worthwhile
goal. However, this short-
term study did not con-
sider the medium- to

long-term aspects of Bt crop management,
such as the practicalities of Bt refugia
required to delay insect resistance to Btcrops.
The Report also omitted any food safety con-
cerns regarding the GM rice and did not con-
sider potential ecological impacts such as
adverse effects on nontarget organisms.

In addition to the wider biosafety
issues concerning GM crops, this re-
search raises serious ethical concerns for
those involved in GM crop trials. We sug-
gest that, in the future, safeguards aiming
to prevent GM contamination should be
made a prerequisite of any such GM crop
trials and a precondition of publication of
their results.
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IN THEIR REPORT (“INSECT-RESISTANT GM
rice in farmers’ fields: assessing produc-
tivity and health effects in China,” 29 Apr.,
p. 688), J. Huang et al. show reduced pes-
ticide use and higher yields of Bt rice in
preproduction trials in China, supporting
the suggestion that GM crops could help
reduce hunger, which may influence com-
mercialization globally. This study does
not discuss potential costs. One estimate
of the cost to develop a GM variety is 50
times that of a conventional variety (1).
Other costs include refuges and resistance
monitoring to manage evolution of resist-
ance (for pesticidal crops like Bt rice) and
containment measures to reduce gene
flow, especially in centers of crop origin
and diversity (2). Signif icant gene flow
from domestic rice to wild and weedy rel-
atives has been documented (3); transgene
flow from herbicide-tolerant or Bt crops
may increase weed resistance (4), nega-
tively affect nontarget species (5), com-
promise refuge eff icacy (6), or increase
social costs (7, 8).

However, comparing existing conven-
tional varieties with GM varieties is not
enough. Investments in alternative
approaches to reducing hunger with pos-
sibly higher benefits and costs need to be
considered (7). As with the green revolu-
tion (9), alternative strategies could have
higher net benefits. For example, increas-
ing rice diversity through intercropping in
small-scale agriculture in China signifi-
cantly reduced plant disease and in-
creased yields while conserving genetic
diversity at minimal cost (10, 11). Greater
participation of small-scale farmers will
be critical in assessing the potential of
GM crops and alternatives to reduce

A Chinese researcher looks at
seedlings of a GM rice strain in south
China’s island province of Hainan.
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hunger—these farmers produce food in
systems that are very different from those
for which GM crops have so far been
developed, and they may have preferences
for different possible scenarios (8, 12).
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Response
HEONG ET AL.ARE CONCERNED THATWE ARE
not properly isolating the effect of GM rice
on insecticide use. Heong et al. suggest that
because GM rice in China is called “insect-
resistant rice,” farmers are being given the
message that with this new variety of rice
they do not need to use any pesticides, and
that because of this, our results overstate the
GM effect by attributing the entire decline
in pesticide use to the adoption of GM rice.
They implicitly claim that similar declines
in pesticide use would have occurred in
non-GM rice had similar extension efforts
promoting varieties that need low applica-
tions of pesticides been made.

When we designed our study, in fact, we
were concerned with isolating the GM
effect from the perception effect (see our
SOM). We included a measure of the per-
ception of farmers of the loss that would
occur due to not using pesticides. The mag-
nitude of the perception effect is relatively
small. If we make the most extreme
assumption and assume that there is a per-
ception effect for conventional rice but no
perception effect for GM rice (Heong et
al.’s assumption), this would account for
21% (or 4.13/19.2) of the difference
between the pesticide used on conventional

and GM rice. The GM effect, however, is
much larger (−16.77 or 88%).

Sze and Cotter allege that the farmers
may have been producing GM rice ille-
gally and that we did not address the
medium- to long-term aspects of Bt crop
management, such as the issue of refugia
for GM rice in China. 

It is not true that farmers in our sample
areas were illegally growing GM rice. In
fact, after being approved in both the field
trial and environmental release trial phases
of the biosafety procedures before 2000,
China’s Biosafety Committee mandated that
the newly approved varieties (GM Xianyou
63 and GM II–Youming 86) undergo further
testing in preproduction trials. The main pur-
pose of preproduction trials was to assess
how well the new varieties perform under
actual field conditions. Following the direc-
tions of the Biosafety Committee, the scien-
tific teams that developed the new GM rice
varieties provided seeds to farmers in a set of
specified villages. After obtaining permis-
sion from the scientific teams, our research
group visited the preproduction villages and
randomly selected a sample of farmers for
the study from a list of all farmers in the vil-
lage, some of whom were producing GM
varieties and some of whom were not. 
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The main focus of our paper was to
examine the impact of GM rice (i) on the
use of chemical pesticide use; (ii) on rice
yields; and (iii) on the health of producers.
Using descriptive statistics and standard
econometric methods, we discovered that
holding all other factors constant, GM rice
improved the productivity of rice produc-
tion by reducing pesticide use and raising
yields. We agree that there also is a need to
examine whether China will need to imple-
ment a refuge policy if the nation decides to
commercialize GM rice. Given the nature
of our sample, however, this was not an
appropriate topic of study. 

Sze and Cotter also suggest that “safe-
guards aiming to prevent GM contamina-
tion should be made a prerequisite of any
such GM crop trials and a precondition of
publication of their results.” Although this
is an important point, this would seem to
be a matter that needs to be addressed by
China’s Biosafety Committee and the
individual research teams. 

Cleveland and Soleri raise a number of
issues that they suggest may affect the ulti-
mate net benefit of commercialization of
GM rice. Specif ically, they suggest that
there are other costs that need to be consid-
ered: the increased cost of developing GM
rice compared with that of conventional
rice varieties, refuge costs, and the costs
associated with biosafety regulation. We
agree that it is important to research these
issues. However, these issues were beyond
the scope of our paper. We also agree that
governments and international donors need
to make a number of alternative invest-
ments—not just in GM crops—in their bat-
tle against hunger and poverty. Our
research, however, shows that the commer-
cialization of GM rice would help reduce
poverty. In fact, in our work on producer
effects of Bt cotton in China, we show that
there is rapid adoption by small, relatively
poor farmers who improve productivity and
health (1). In other work, we show that the
rate of return for both Bt cotton and GM
rice inside China is high (2). 
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