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ABSTRACT

Based on the progress and the industrial GMO technology, analysis of
the rapid globalization of GMO cultivation and management, it was
discussed in the process of environmental, ecological and safety issues
on the human body itself and potential risks. It was also analyzed about
GM O on ecosystem long-term effects of uncertainty. On the international
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GMO management, it was discussed the environmental management of

the corresponding countermeasures and suggestions.
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INTRODUCTION

GMO (Geneticdly Modified Organisms) isgeneti-
caly modified organisms, by meansof geneticengineer-
ing, genefusion and gene replacement of related or-
ganisms, theintroduction of foreign genes, which are
generated from the charactersto the genetic material
changesinthemodified or new species. Exogenous
genederived from animd, plant or microorganism, the
current animal and microbial GMOismainly used for
scientific research and experiment, GM O mass market
operationismainly reflected inthe production and pro-
cessing of crops. Because of the exogenous genedoes
not depend on the parti cular species, through genema:
nipul ation, trangplantedinto thecell, can quickly change
the characteristicsand traitsof the species, gpplication
progpect of thiskind of biology technology isvery broad,
includingimmune, medicine, hedth carereform, breed

improvement; intheaspect of improving crop varieties,
GMO hasbeenwiddy used, and itsadvantageisobvi-
ous: to reduce costs, increase crop yield and nutrition
structure, reducethe use of pesticides.

INDUSTRY AND TRADE
GLOBALIZATION OFGMO

In the early seventy of last century, Professor
Stanley Cohen of Stanford University’sfirst successful
implementation of different speciesgenefusion and
grafting, first appeared in 1983 in the commercial
application of GM O tobacco company Calgene, de-
veloped in 1993 cold delay tomatoes Flaver-SaviTM
marked, genetically modified crops mass production
since then, crop GMO technology has been very
rapid development, reflected in thethefollowing as-
pects:
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Technology and industry development of seeds

Thekey to GMQOistheintroduction of foreigngenes
suitable, first of al need to advanced biological tech-
nol ogy, followed by the need for large sums of money
to support; driven by commercial interests, related by
large companiesrecruit taent and substantia injection
of development cost, improving on the seed, the up-
stream product way monopoly production and opera-
tion of GMO seed. GMO and source the product is
the company’s laboratory. GM O seed devel opment
business, mainly monopolized by afew big companies,
oftenthrough the““male” technology dlowsgrowers|eft
no seed. Monsanto, Astra, Dupont, Novartis, Aventis
control the GM O seed (soybean, corn, rapeseed, cot-
ton) development and sales market. Because GMO
technol ogy rich reporting and the potential for greater
profits, the United States of America’s M onsanto and
other largebiological technology company ontheone
hand, to further strengthen the pace of devel opment of
GMO. Sofar, aready has morethan 100 can be used
for planting GM O crops, including vegetables, food,
textilefiber crop seeds. In 2000, the United Stateshas
54 kinds of scale production of GMO crops. On the
other hand, intheworld scope greatly promote GMO
productsand cheap, reliableand high quality, to avoid
possiblerisks, itspurposeisto let more peopleto ac-
cept the GM O, so asto create afavorable market en-
vironment, and to let more peopleto consume GMO
products.
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Planting scale

GMO scalecultivation beganin 1994. Americais
now planted GMO mgor, including Inthe United States,
Argentina, Brazil, Canadaand Mexico, Europe, Bul-
gariaand Spain, South Africaand Monaco, Oceania,
China. Sincethe 1950sthe GM O planting areaand
yield growth quickly. From the GM O planting coun-
try data, the total planting area of soybean, corn
63%11% from GMO crops. Globally, 46% of the
soybean and cotton from GM O 3 20%. Now all
processed foods containing GM O component of the
United Statesis 70%. Thegloba GMOin 1996 plant-
ing areais 1700000 hectares, by 2012 thisfigurein-
creased to 171600000 hectares. Areaof theincrease
isamost 10%23 (annua growthrate). Indeveloping
countries, developed countriesplanting areaincreased
26% 17%> ¥l(see TABLE 1). These crops to soy-
bean planting areaisthelargest. TABLE 2 liststhe
main transgenic crops of corn, cotton, rape planting
area.

Chinain 1996 began the resi stant transgenic to-
bacco (TMV-CAV tobacco) planting, planting areaof
300000 hectaresin 1999. By 2000, GMO planting area
of morethan 500000 hectares, accordingtothe|SAAA
newd etter, 2001 Chinareached 1500000 hectares. The
growth trend isobvious, mainly becausethe Bt cotton
areaincreased by 3 times, the other GMO crops are
anti-cold and extension of cooked tomato, tobacco,
rapeseed, pepper and other antiviral.

TABLE 1: Distribution of global GM O planting countriesand area (million hectares)

year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
USA 303 357 380 428 476 498 537 561 619 632 647 653 659
Argentina 100 118 135 139 162 171 188 193 206 208 21.3 217 219
Canada 3.0 3.2 35 4.4 5.4 5.8 6.1 6.4 7.2 7.9 8.4 9.3 9.9
China 0.5 15 21 2.8 3.7 3.3 3.7 4.0 4.2 4.4 4.4 45 4.7
other 0.4 0.4 16 3.8 81 140 194 268 291 399 483 595 692
total 442 526 587 677 810 900 1017 1126 1230 1362 1471 1603 171.6

TABLE 2: Thetypesand area of major global GM O crop distribution (million hectares)
year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
soybean 258 333 365 414 484 539 583 598 653 694 730 772 804
corn 103 98 124 155 193 214 259 338 373 437 475 539 570
cotton 53 6.8 6.8 7.2 90 102 127 139 151 174 207 220 219
rape 2.8 2.7 3.0 3.6 4.3 45 4.8 51 53 5.7 5.9 7.2 8.9
total 442 526 587 677 810 900 1017 1126 123.0 1362 1471 1603 1716
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GMOinglobal trade

Because of thetremendous busi ness opportunities
and GMO first in the success of GMO crops, crops
and productsin the market to expand rapidly, accord-
ing to the ISAAA report, the global GMO salesin-
creased from $75000000 in 1995 to $1500000000in
1998 to 3000000000 in 2000, participation of farmers
planted more than 20000001, In 2005 amounted to
$6000000000, to $40000000000in 2013. The United
Statesisthe biggest GM O technol ogy devel opment and
production of Chinato the United Statesin 1998, for
example, the GMO export trade amounted to
$435000000, including products contain GMOingre-
dients, accounted for about35%, agricultural exports
$12000000000, if the GM O fed livestock exportsare
alsoincluded in the word, the number risesto 70%,
$24000000000. In fact, GMO crop to crop the pro-
portion of the total increase every year. FAO is ex-
pected inthenext 10 years, the GM O crop proportion
will riseby 10%-20%. With theinnovation of science
and technology, GM O and its productsof commercia
applicationswill expand to the United States. SIOUX
CENTER ismaking the human can obtain valuableim-
munoglobulin® directly from themilk cow eggs. Itis
changing the way by he GMO animal. The scale of
operationisonly amatter of timethe problem.

THE UNCERTAINTY OFGMO

GMO hasachieved grest successinthelarge-scde
goplication of crop planting area. Theworldwill befur-
ther expanded, and the GM O has broad prospectsin
theimmune, medicine, anima husbandry and so on. But
the safety of GM O has been paid more and more at-
tention, boycott GM O peoplethink of transgenic or-
ganismsand their productswith great potential hazard,
mainly reflected in the two aspects of environmental
ecology and humanitsdlf.

Environmental and ecological problems

The loss of resources

The development of GM O technol ogy, for theless
devel oped countriesthere are species gene pool and
ecological security. Theuse of funds, embodied tech-
nologica advantagesinforeign companies. Closdy re-
|ated to human biologica generegistered action, spe-

BioTechnology — o

cificaly for thefirg study toidentify genesoneor some
biologica, then gpply for apatent, claimright, any other
organization or individual to engageinresearch or if
corresponding production, need to pay feesor theuse
of their products. Thisresultisadevel oping country in
avery unfavorableposition. Evenif alivingwildinthe
country, but may not belongtoit. Thisismore unfair
Situation aready missed opportunity for economic de-
velopment of the country. For example, in 1994,
Monsanto Company (Monsanto) for™ by patent, an-
nounced on alndiawild ricegenesof ownership. India
spent upto 5 yearsof litigation fina ly back. Monsanto
announced on China’s Shanghai suburb of wild soy-
bean gene fragmentsthe ownership of® in 2001. Now
to counter theresultsisnot clear. Along with theinte-
gration and globali zation speeding up, the human eco-
logical system security threatsincreasein gene.

Effect of biodiversity

Sometraitsof speciesoncechanged, it will affect
biodiversity. Research showsthat stability of insect com-
munity in cottonfields of Bt than normal conditions of
the poor. In 1999 March the United States of America
scholar Losey in“natural” issued proof of Bt corn pol-
len by hurting American monarch butterfly larvaeand
interference effects of development and population
structure of”. Theresults of thisstudy cameout, im-
mediately announced: the EU will decidein the next
step for further research results. In the meantime, a
meseting of EU environment ministerswill makethefina
decision granting theright of transgenic maize. Effects
of food chain, to acertain extent, such as. eating GNA
transgenic potato leaf gphid fecundity drops 38%, and
incubation time prolonged. Asaresult of aphidsthan
normd state, affect thefood chain link— ladybug popu-
lationg® 9. Alot of genetically modified cropsmakesa
singletrend of species, genetic diversity and geneli-
brary.

Anti removal of large number of genetically modi-
fied crops herbicides, dueto the addition of extensive
useof herbicideskill weeds, in doesnot affect the crop
condition, damage and changesin specieson ecosys-
tem habitat. For example:planting herbicideinthebest,
dueto theuse of herbicides, the herbicidesto kill the
weeds, affect thebird food, resultingin significantly re-
duced the number of birds and herbicide pollution.
GMObiologica crossability. Transgenic plantscan be-
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come weeds. In 1997 Bartschi*¥ et al found that
transgenic beet and common beet hybrid become
weeds. Theharm and effect needsfurther observation.
Specification of geneand instability

GM sourcesarenot theonly, can bein plants, mi-
croorganisms, animal, or even genefragment of human.
At present mainly by viruses and bacteriato obtain de-
dred gene. Thecorresponding lawsand regulationsare
not complete. Sofor thelarge-scd egpplication of GMO
and its products, management and rel ated standards
lag.

Theintention of transgenic gpproach thetarget crea-
tureis: get astablerecombinant target genomes. And ex-
pressad by correlation likeprogeny genetic pattern. How-
ever, duetomany environmentd factors thefactisnotthe
case. GMOintheintroduction of foreign genesisnot nor-
ma expression of geneticinformation, present transgenic
slence(Trans-geneSilencing). In 1986, R. Peerbotle et
al confirmed GM O tobacco appeared transgenic silence
phenomenon. In 1994 Jean and David through theinves-
tigation of biologica productscompany foundthat dl com-
panies have encountered such asituation*, GM may
through genetic drift and closepeciesfusion. Corrdaion
characterigticswill gppear in other species. For example,
oncetheweeds have herbicideres stance genes, the cor-
responding agent needsto update.

Effect on themicrobial environment

GMO isthe genetechnology to achieve. But the
genecloning through gene mapping, molecular nucleic
acid series, label and proteininformation codeintheory
and practicearelimited. At present transgenic source
biological mainly bacteria, virusesand other. Harmful
bacteriaand virusesnew fusion onceinadvertently will
produce. On the other hand, GM may beinduced by
viruses and other microorganisms new. The United
Statesreported in 1994: the cauliflower mosaic virus
coat protein geneinto cowpea. Get antiviral cowpea.
After that, researcherswill have no coat protein of the
virusand theninocul ated transgenic rainbow bean. The
results showed that 4 strains of Hong Dou 125 lines
andinfectedwithmosaic. Therefore, virusesand trans-
ferred to the genefragments can produce new virug*2,

Natural protection and ecological security of un-
certainty

Ecologica invasionrefersto thenonlocal source

through human activitiesintentionally or unintentionaly
wasintroducedinthelocd biologicd, natura or man-
made ecol ogica systemintheformation of theself re-
generation capacity, but d so onthe structure of the sys-
tem to cause significant damage or effectsof*, GMO
isanew speciesthrough genetic engineering or vari-
ants, belonging to thenon local sourcesof biological.
Theinfluenceof such organismson ecologica environ-
ment isnot immedi ately apparent, the need for apro-
cess, once specialy adapted and eruption of invasive
species, isadisaster for naturd protection. TheAmeri-
canwhitemoth (Hyphantria cunea Drury) for patients
withi*, after yearsof lurking, first discoveredin 1979,
thiskind of biology in Dandong. At the outbreak of the
treesinto afilm, now dead, this pest has spread to the
northwest, Southern Chinaarea. Other typical species
have invaded: Mikania micranthaH.B.K,
Alternanthera philoxeroides Mart, Spartinaanglica,
AmbrosiaartemisiifoliaL., Hemiberlesia pitysophila
Takagi sudden Park scale, Coccobius azumai
Tachikawa, Bursaphelenchus xylophilusNickle,
Opogona sacchari Bojer, Aedesalbopictus. GMO
scaleislessthan 20 years, effect of GMO itself and
produced through genetic drift and new speciesof eco-
logical safety of the show also requiresaprocess™.

Thedirect effect of GM O on the human body

GMO and its products have been widely exists
around us. For commercial purposes, large companies
to introduce their productsto all corners of. On the
human body, firstisalergic problems. Becausethecrop
inthetempl atefor the synthesisof proteinscontaining
geneticaly modified, thisprotein asaheterologouspro-
tein to new, some peoplemay cause allergic reaction.
Thefirgtistheageof 90 yearsLondon hasedible GMO
soy alergies. Nordlee confirmed: GM soybeans con-
tain Brazil fruit methioninelabe ed gene, improved nu-
trition structure of soybean, but someone because of
sengtivetotheBrazil fruit and thesoybean dlergicre-
action. Thesecondisthe problem of drug resistance.
Biological productscarrying food anti antibiotic gene,
may produce theimmune system disorders. Because
the human body onceatethefood, theimmuneresponse
through theformation of drug resi stance, then oncethe
antibiotic treatment, the drug no effect. Finally isthe
toxicity of GMO and itsproducts. For theearliess GMO
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toxicity isaBritish scholar Arpad Putsal. Hisresults
show that: themicewerefed with Lectin marker gene
of potato. The consequenceisthedestruction of the®l
liver andimmunemechanismin mice. They concluded
that GM O isunpredi ctable, onthe human body may be
unsafe. Dueto thelargeinternationa firms, the 1999
Arpad Putsai hadtoretireearly.

THEMAINATTITUDE
TOGMOINTERNATIONAL

The United Statesisthe world’s largest scale of
operation of GM O seed production and cultivation of
China, has encouraged to fund the development of
GMO, theinfluence of vested interest and huge market
potential, and will expand thefield of GM O industry,
the National Corporation to sell their products, con-
sumers in the United States on the use of GMO be
accustomed to; thetoxicity of GMO isthefirst identi-
fiedin Europethe EU, for GMO intensereaction, aso
because of trade barriers, the EU has adopted boycott
attitude, Britain, Holland and other Western European
countrieshave banned theimport of food productscon-
taining GMO and*”, exports to Holland, a Chinese
enterprise soy wasfound to contain genetically modi-
fiedingredients (raw materid for the United States of
Americasoybean) by destructionintothe sea; inthe
impact of EU tough attitude, Japan, Russiaand other
countriesto strengthen the regulation of GM O, Japan
importsfrom the United States soybean GM O hybrid
rate can not exceed 5%, Russiadeemsit necessary to
continuethe potential hazard of GM O, and the provi-
sionswill benecessary to separatethe GMO and tra-
ditional biologicd area

On GMO production, management hasthefollow-
ing two modes. Product based management pattern,
the management obyject isthe product. On GMO and
traditiona biological treated the sameway, thekey to
seethe condition of the product, without considering
the genetic engineering technol ogy. The United States
of America, Canadaadopted this approach. Process
management model based on thegene, inview of the
source of complexity and uncertainty of GMO, the
GMO deve opment, production, planting, eva uation of
thewhol e process management. Take many factorsinto
account, including the gene recombination technique,
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genebiologica source, analysisof theeffect of GMO,
to monitor the. Theimplementation of thismodd. The
mode of consumption, theidentification model based
on. Themain reason to consider the consumer’sright
toknow, todlow consumersto choosetheir own mode
of management. The dealer must be the product of
GMO anditscomponentsaretheclear accurateinfor-
mation. Accordingto therequirementsof different, di-
videdinto mandatory labding sysem and voluntary la
beling system.

Although someuncertainty in GMO, but the pros-
pectsfor the devel opment of biotechnology for coun-
triesto takeavery positive attitude to GM O, to sup-
port research and sca e of operation. TheUnited States
has been theleading. The Japanesereleasein 1999 “to
createthebiotechnol ogy industry policy” input forward
“bioindustry country” point of view. Approach “tothe
development of transgenic technology for thebeginning
of rapid progress, technological innovation”. The Eu-
ropean Union on the one hand against the GMO im-
ports, on theother handisincreased inthe GM O tech-
nica input. Now, Spain, Germany, Romania, Bulgaria,
Czech, Hungary and other countries havebeen GMO
plantation.

ANALYSISAND COUNTERMEASURESOF
ENVIRONMENTAL MANAGEMENT

Inview of the development of GM O and the speed
of international tradeisvery fast anditspotentia prob-
lems, need to take more active measures, protect envi-
ronment, ecological security in China:

Tostrengthen inter national and regional cooper a-
tion and negotiation

January 1, 1994 entry into force of the North
American Free TradeAgreement (NAFTA) in envi-
ronmental agreementscreate environmenta problems
involvedinthetrade agreement of itskind inthe®, At
present, freetrade within theframework of theWTO
has made considerabl e progress. Dueto theenviron-
mental problems, all countriesin the process of trade
liberdizationto consder environmenta factors. GMO
trade has been the introduction of WTO management
framework. After our country joinsWTO, reducethe
conditions of domestic market access. The process of
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GMO anditsproductsimportswill haveagrowth. Due
to GMO potentia ecological security, befamiliar with
WTO environmenta clausesand reated protocols(such
asTBT). Chinawill actively participatein multilateral
trade negotiations, increase the right to speak, lifting
component to speak, to seizetheinitiative. In addition,
intheareasof bilateral cooperation, further environ-
mental cooperation, mutua absorption environmental
management experience. The potential risksof GMO
isglobal. International cooperationisamust. Infact,
from theozone protection effect, because of theglobal
CFCsusagerestrictions, the ozonelayer over Antarc-
ticaisdowly recovering®9,

Toimprovethelawsand regulationson environ-
mental protection

Chinahas“the people’s Republic of ChinaEnvi-
ronmentd Protection Law”, “genetic engineering safety
management” on thebiological and ecologica security
law. But now dueto therapid development of GM O,
the GM O management isnot smooth, related lawsand
regulations need toimprove. Also thelack of aspecia-
ized from the perspective of biologica and ecologica
security legidation. Therefore, wemust perfect theleg-
idaioninthisarea. Ontheother hand, needto clear the
appropriate GM O management mode. Identification
model isthemost basic management mode. Thisisal-
lowed by the TBT.

Toimprovethemonitoringlevel and tracking as-
sessment effortson GMO

The current pace of development for GMOinthe
world behind the monitoring of genetechnology. Inter-
national companieshavethe capital and tal ent advan-
tage. Now themonitoring problem of GMOisalong
time, high cost. And mixed with monitoring of GMO
monitoring, GM O products contai ning ingredients not
mature. Theneed to increaseinvestment. On the other
hand, tracking investigation and scientific assessment
of GMO should be further to the environmental fac-
tors, including GM O, ecosystem structure, ecologica
invasion, nature conservation, biodiversity etc..

Thepopularity of theGM O related knowledge

Thelack of adequate understanding of genetically
modified productsin thewestern 48% of consumers,
can not affect the biologica technology on their own

point of view, redly havetheir own scientificandratio-
nal view on GMO werelessthan 4%“; in China, did
not know that the higher GM O proportion, asordinary
consumers, alarge number of peoplein the consump-
tionof GMO and itsproducts, but they should havethe
right to know about GM O ishow to return aresponsi-
bility, should aso havetheright to choose, there needs
to bemore channelsfor them to get these knowledge.
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