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Profitable, but not for all

Genetically modified cotton has limited advantages, but creates also
new problems

Gisela Felkl, Bakkedraget 4, 4230 Skaelskoer, Denmark

India has impressed the world by its remarkable 8% annual growth of national
economy in the past decade. But despite economic growth —mainly in the
industrial and services sector — are poverty and hunger still widespread in the
country. The Indian Government is aware of the problem and has as one of
the first ones recognized the ‘Human Right to Food'. It further promotes
agricultural growth as a means to reduce hunger.

To increase agricultural growth most Indian politicians are strongly supporting
the use of biotechnology and genetic modification (GM) and have high
expectations regarding their potential contribution. These high expectations
are partly fuelled by the experiences with genetically modified cotton, which is
being grown in India since 2002. The introduction of GM cotton varieties has
indeed contributed to higher average yields, but the benefits for poor farmers
and the sustainability of the technology are in doubt.

India’s economy is largely dependent on agriculture with ca. 17 % of the
Gross Domestic Product coming from agriculture, forestry and fishing and the
agricultural sector employing more than half of the population. With an
average land holding size of 1.06 hectare and 88 % of the land holdings less
than 2 hectares, Indian farmers are typically small and resource poor, most of
them earning hardly enough to cover their basic needs. According to the
World Bank around one third of India's 1.1 billion population is considered
food-insecure. The majority of these hungry and poor people live in rural
areas with a livelihood dedicated to crop production.

Major crops by crop area are cereals (mainly rice and wheat), pulses and
oilseeds. Cotton occupies only about 5 % of the agricultural area. But when
regarding crop production by value, cotton is included in the top 5 crops after
rice, wheat, sugarcane and vegetables and therefore plays an important role
in the agricultural economy.

In 2002 the first approval for commercial cultivation was granted to 3
genetically modified cotton hybrids. All 3 varieties contained Bt-genes from
Monsanto and were developed in cooperation with the Indian seed company
MAYHCO.

Bt is the abbreviation for Bacillus thuringiensis, a soil bacterium which
produces a protein highly toxic to certain insects, among them the main cotton



pest: the cotton bollworm. As spray formulation the Bt toxin has been used in
plant protection since several decades. But by means of genetic
transformation it is possible today to incorporate Bt genes into cotton plants
(or other plants), enabling the plants to produce the Bt toxin and thereby to
effectively protect themselves against bollworm attacks. In conventional
cotton production farmers regularly apply various insecticides against cotton
bollworms.

In the years after the introduction of the first Bt cotton in India up to today, not
only the number of approved Bt varieties has increased explosively in India
but also the area planted to Bt cotton. Apparently farmers were impressed
and excited about the effect of Bt varieties against bollworms and the good
performance of the new cotton varieties. The spreading of Bt varieties was
further enhanced by a very active marketing strategy of the Indian seed
sellers. It is estimated that since 2009 almost 90% of the total cotton area in
India has been planted to Bt cotton.

The more than 600 approved Bt cotton varieties in India are, with only one
exception, all high yielding hybrid varieties. Their good performance is the
result of a combination of two characteristics: (1) due to their conventionally
bred germplasm they have a high yield potential and (2) the genetic transfer
of Bt genes conveys a sort of in built crop protection against cotton bollworms.
To realize the high yield potential of these new varieties, however, farmers
have to heavily invest in fertilizer, insecticides against other pests than cotton
bollworms, seeds and usually irrigation.

If there is any crop in India that has registered phenomenal growth during the
last 7-8 years — it is cotton. Cotton production has nearly doubled from about
15 Mio bales in 2002 to about 29 Mio bales in 2009 (1 bale are 170 kg). The
increase in production was mainly due to an increase in cotton yield from ca.
300 kg/ha to more than 500 kg/ha and can be attributed to the introduction of
the high yielding new Bt hybrid varieties and a subsequent intensification of
the cotton production. The increase in cotton production has made India a
cotton exporter since 2006 and the second largest cotton producer in the
world after China.

Despite the fast adoption of Bt cotton in India, there is a vigorous controversy
among researchers about the economic benefits of Bt cotton for different
groups of farmers. Compilations of various studies demonstrate that farmers
using the new Bt cotton varieties used in average less pesticides and had in
average higher yields and net returns compared to other cotton farmers. But it
is also clear that there are many farmers who do not realize the expected
economic benefits for several reasons. Bt cotton growing (with the presently
available Bt varieties) involves high input costs. While Bt cotton growing can
be very profitable in irrigated areas and for knowledgeable and resource
strong farmers, it is a very risky investment in rainfed areas. Two thirds of the
cotton areas in India are rainfed and for farmers in these areas, for resourcepoor
farmers or farmers who are not knowledgeable about the proper

agricultural procedures for growing Bt cotton, Bt cotton can be a disastrous



investment. Valuable alternatives for these groups of farmers could be
varieties adapted to their needs — for example drought resistant open
pollinating varieties — or the use of Integrated Pest Management (IPM)
practices.

The sustainability of crop protection through Bt genes is also in
question. With nearly all cotton today in India being Bt varieties, cotton
bollworms are exposed to an enormous selection pressure and it is now
confirmed that cotton bollworms in India are developing resistance against the
initial single gene Bt toxin. This means that farmers have started to spray
again against cotton bollworms or have changed to newer, so-called double
Bt varieties, which include 2 different Bt toxin genes. The selective targeting of
the Bt varieties against the primary cotton pest cotton bollworm seems also to
have opened a niche for secondary pests to multiply. Both, the emergence of
resistant bollworms and the increase of secondary pests, are expected to
reduce the economic and environmental benefits of crop protection through Bt
gene transfer. A more sustainable approach to crop protection would be the
use of Integrated Pest Management (IPM), a strategy that focuses on longterm
prevention of pest damage. In IPM a wide array of crop production

practices are used to sustainably reduce pest incidence and to secure yield,
including the use of resistant varieties, biocontrol and the judicious application
of pesticides.

What about the effects of Bt cotton on agro-biodiversity? Unlike during
the green revolution, when seeds of a few popular rice varieties were
distributed under massive support of the public sector with the result of a
great genetic uniformity, there is today an enormous varietal diversity among
the Bt cotton hybrids. Some scientists even speculate that due to the great
demand for Bt varieties and the seed companies gathering all their genetic
material to develop new varieties, genetic diversity of cotton varieties today
might even be higher than before.

But the triumphal adoption of Bt cotton hybrids has led to a drastic shift from
the use of traditional, open pollinating, so-called ‘Desi’ varieties, to Bt hybrids.
This tendency has already started before the Bt varieties, but was accelerated
considerably by the new Bt hybrids. Some Indian scientist call this shift
alarming and warn about the risk of extinction of many traditional Desi
varieties through the expansion of hybrid varieties and also through habitat
degradation.

Another question concerns the coexistence of Bt cotton and GM-free
cotton. The Indian cotton market does not distinguish between Bt and non-Bt
cotton. Neither do the main Indian cotton export markets China and Pakistan.
As the vast majority of cotton farmers grow Bt cotton anyway, coexistence is
not an issue for them. No coexistence rules are formulated in India and there
are consequently no rules about liability for contamination of non-Bt fields or
cotton products. Awareness about the importance of coexistence rules,



however, is growing in the public sector, because India is one of the largest
suppliers to the growing global market of organic cotton for Europe, USA and
Japan, where organic cotton commands premium prices. Organic non-Bt

cotton production in India is usually assured by involving all cotton famers in

one area in a non-Bt cotton project, providing non-Bt seeds and having a buyback
policy and an own marketing system of the produce.

A similar concern is food safety and consumers’ choice. The increase in
cotton production has brought a shift from using traditional oils like groundnut
oil for cooking to the cheaper cotton seed oil, which now of course is Bt cotton
seed oil. Bt cotton seed oil has no approval for human consumption in India
and has not undergone a biosafety assessment. Also Bt cotton linters are
used f. e. as thickening agents or stabilizers in food industry without approval
and biosafety assessment. Labelling of GM foods in India is not mandatory.
Consumers do therefore not have a choice regarding their intake of Bt cotton
seed oil or linters.

Has Bt cotton improved food security? Some of the underlying constraints
threatening India’s food security are low productivity in food as well as in other
crop production and poverty of large parts of the population. The introduction
of Bt cotton and simultaneous intensification of cotton production has led to an
increase of average cotton yields. Whether this has reduced poverty and
increased access to food, especially in the rainfed cotton areas, is however
doubtful. Farm incomes from Bt cotton are very variable. Knowledgeable
farmers in irrigated areas will typically have economic advantages of growing
the high yielding Bt hybrids. But in the poorer rainfed areas, where 2/3 of the
cotton farmers live, growing the potentially high yielding Bt cotton is
economically very risky. Reports about deteriorating soil conditions as a
consequence of intensive Bt cotton cultivation in irrigated areas also give
cause for serious concerns regarding the sustainability of the intensified
production and its impact on long term food security.

Bt technology is certainly useful in some farming situations. The technology is,
however, only a tool to convey protection against some target insects. It does
not protect the crop against all pests and — very importantly — it does not
reduce the dependency of 2/3 of all Indian cotton farmers on rainfall. As a
long-term perspective for sustainable cotton production, especially for
resource-poor farmers and rainfed areas, a more holistic approach would be
desirable.

This approach should include a range of measures including the following:
Drought resistant, adapted non-hybrid varieties (with/without Bt) should be
developed, helping resource poor farmers to achieve a more stable yield and
income. IPM (with Bt/non-Bt varieties) should be used to lower pest incidence
levels and to reduce problems with resistance development and secondary
pests. Alternatives to Bt cotton should be explored, for example organic cotton
or crop diversification. The agricultural extension service should be
strengthened, as information of farmers on new technologies is essential for



good results and this information should not come from agribusiness. A
functioning extension service is also important for IPM, which is a long-term
strategy based on knowledge and education. Finally, access to low-rate
credits needs to be improved to make small farmers less dependent on
agricultural input dealers.

Loi nhuén, nhwng chi danh cho mét sé nguoi

Ké tir gan 10 nam nay An P6 da ap dung cong nghé bién d6i gen dé trong bong.
Viéc nay buwéc dau dwoe xem nhw mét thanh cong: Ngay nay cay bong bién doi
gen dworc trong trén 90% dién tich dat trong béng cua cac hé néng dan nhé 1é va
gan nhuw tat ca déu cho nang suat cao; lgi nhuan trung binh thu dworc ting dang
ké. Tuy nhién diéu nay co6 thwec sw hiru ich véi cac hd néng dan nghéo & nhirng
khu vwe bi thiéu nwéc, day van la cau héi chwa cé 1&i giai dap. Ngoai ra kha nang
phong vé cua cay trong bién d6i gen trwéc cac loai gay hai ngay cang suy giam.

GISELA FELKL

Trong nhitng nim vira qua An P dat muc ting trudng kinh té trung binh ddng ghi nhan véi 8%
hang nam, dic biét 1a trong nganh cong nghiép va dich vu. Tuy nhién déi ngheo va thiéu luong
thuc van 12 van d& nhire nhdi va lan rong tai quéc gia nay. Chinh phu An D¢ ¥ thirc duoc van dé
nay va duoc xem nhu mét trong nhitng chinh phu dau tién trén thé gi6i cong nhan khdi niém
nhan quyén vé lwong thyc. Chinh pha nudc nay khuyén khich phat trién nong nghiép nhu 1a mot
phuong tién dé giam tinh trang thiéu luong thuc va d6i kém. Trong bdi canh d6 hau hét cdc nha
hoach dinh chinh séch tai An D6 wu tién ap dung cong ngh¢ sinh hoc va cong nghé bién d6i gen
(GV) vao nodng nghiép.

Vi¢c 4p dung nay dugc hira hen 1a s€ dong gép 16n va sy tdng truong trong ndng nghiép. Ky
vong nay phan nao duoc hién thyc héa qua nhitng kinh nghiém trong bong theo céng nghé bién
d6i gen da dugc 4p dung tai An Do ké tir nam 2002. Viéc dp dung cong nghé bién di gen vao
trong cdc loai béng gitp ning suit trung binh ting ddng ké. Tuy nhién loi ich cta viéc nay dbi
v6i cdc ho ndng dan nhd va ngheo cling nhu tinh bén vitng ciia cong nghé nay van con 1a mot
diém ddng nghi ngo.

Nén kinh té An Do phu thudc rat 16n vao ndng nghiép: 17% tong san pham qudc ndi xudt phat tir
Néng va Lam nghiép ciing nhu Thiy San. Hon mét ntra din sé nude nay 1am nghé ndng. Dién
tich dat néng trai trung binh 1a 1,05 héc ta, trong d6 88% dat ndng trai ¢ dién tich nhoé hon 2
héc ta. Chinh vi vy ma doi sdng ciia ndng dan An D¢ khd khé khin, ho chi 12 nhitng ho ndng
dan nho 1é va c6 it ngudn lyc tai chinh, gan nhu thu nhap khong dii ¢é ddp ung nhitng nhu cau
cin ban. Theo udce tinh cua ngan hang thé gidi, khoang 1/3 trong téng sb 1,2 ti dan ciia nudc nay



dang phai dbi dién voi van dé an ninh lwong thuc. Phan 16n din ngheo va thiéu luong thyuc tap
trung & nong thon va séng nho vao ndng nghiép.

Cay trong chu yéu, tinh trén dién tich tréng trot 12 cdc loai ngii cc (chu yéu 1a gao va lda mi),
d4u, hat thau dau. Dién tich trong bong chi chiém 5% dién tich ndng nghiép. Tuy nhién néu dwa
trén gid tri thu duoc ctia viéc canh tic néng nhiép, thi bong thudc vao top 5 nhiing cdy trong tai
An DP9, sau gao, lia my, mia va rau. Vi vy bong ciing c6 mot vai trd quan trong véi nén nong
nghi€p nudc nay.

Niam 2002 1an dau tién 3 loai giéng ciy bong bién d6i gen dugc dua vao trong tai An P nham
muc dich thuong mai. Ca 3 loai gidng cdy déu chira gen Bt ctia Mosanto va dugc phit trién dya
trén hop tdc voi cong ty hat gidbng MAYHACO cia An 6. Bt 1a tir viét tit cia Baciluus
thuriengiensis, mot loai vi khuén séng trong long dat. N6 san sinh ra mot loai Protein ¢6 hai cho
con tring, trong d6 c6 loai con tring tiéu diét ciy bong, hay con goi 12 siu an béng. Poc td Bt
da dugc st dung nhu thudc bao vé thyc vat tir nhiéu thap ky nay. Véi su trg gitp cua ky thuat
gen ma ngly nay nguoi ta di dwa dugc gen Bt vao trong bong va trong cic loai ciy khac. Nhitng
gen nay cho phép ciy tu san sinh ra doc t& Bt, chit c¢6 kha ning chéng d& trude siu an bong. Tai
cdc khu vuc trong bong thong thudong ngudi ndng dan sir dung nhiéu chét diét con tring khéic
nhau dé ddi phé voi su an bong.

Ké tir khi dwa cdc gibng bong chtra gen Bt dau tién vao trong trot thi tai An Do sb luong gidng
bong Bt va dién tich trong gidng bong nay da ting 1én mot cich déng ké. Ngudi ndng déan thuc
su bi 4n twong boi hidu qua cua cdc gidng bong chira gen Bt trong viéc chdng lai su bénh va céc
dic tinh ndng hoc tich cyc ciia nhitng gidng nay. Viéc mé rong nay ciing 12 nhd mot chién dich
quang b4 tich cyc cta cdc nha kinh doanh gidng ciy cia An Pg. Theo udc tinh, ké tir ndm 2009
¢6 khoang 90% dién tich trong bong dp dung trong gidng bong chira gen Bt.

Hon 600 gidng bong chira gen Bt duoc trong tai An P déu 1a nhitng gidng lai cho ning suat
cao. Céc giébng nay duogc hinh thanh khi ngudi ta tao ra cdy dong hop tir tir viéc phdi giéng hai
dong cay khéc nhau va sau d6 lai cdc ciy dong hop tir nay voi nhau. Thé hé dau tién cua doi ciy
sau cho thay nhitng tinh chét dic biét va trién vong vé nang suit. Chiing mét dan di ¢ nhitng thé
hé tiép theo nén ndng dan lién tuc phai mua hat gidng méi. Nang suét cao cia cdy bong chira gen
Bt tai An Do dua trén su Kkét hop hai dac diém. Tha nhét 12 qué trinh lai tao thong thuong dem lai
trién vong ning sudt cao, thtr hai 1 k§ thuat trao ddi gen ciia gen bt dem lai cho céc gidng ciy
chtra gen nay kha ndng tu bao v¢ trude sau bénh. Tuy nhién dé tan dung dugc hiéu qua ning suét
cao nay nguoi nong dan phai chd trong viéc bén phén, tiéu diét cdc loai sdu bénh khdc, dau tu
vao viéc mua gidng va tudi tiéu.

Néu c6 mot loai cdy trong nio trong vong 7 dén 8 nim qua tao nén mot hién twong vé ting
truong tai An Do thi d6 chinh 12 cdy béng. San xuit bong da ting tir 15 triéu khdi bong tir ndm
2002 1én khoang 29 triéu khdi béng nam 2009, tic 12 ting gin gap ddi (mot khdi bong ning
khoang 170kg). Viéc ting nay c6 dugc 1 nho ting ning xuét tir 300 1én hon 500 kg mdi héc ta.
Ly giai cho viéc nay 1a nhd dp dung trong cic gidng bong lai chira gen Bt cho ning suit cao va



su dau tu thich ddng vao trong trot. San xuit bong ting 1én da gitip An Do tré thanh nudc san
xuét bong 16n thir hai thé gidi, sau Trung Qudc ké tir ndm 2006.

Bét chép sy mo rong viéc tréng bong chtra gen Bt tai An D0, céc nha khoa hoc van tranh cai
quyét liét vé loi ich kinh té d6i véi cdc nhém nong dan khic nhau. Trong qué trinh so sdnh nhiéu
nghién ctru v6i nhau ngudi ta nhan thiy, khi ndng dan dp dung trong cdc gidng bong c6 gen Bt
thi s& phai sir dung it thudc trir siu hon, nguge lai van cho nang suat cao va thu nhép cudi cling
cao hon céc ndng dan trdng bong thong thuong khic. Tuy nhién cé mot sy that rd rang 13, rat
nhiéu néng dén vi nhiéu 1y do khéc nhau di khéng c6 dugc nhing loi ich kinh té duoc ky vong
nay.

Viéc trong bong chira gen Bt véi cdc gidng khac nhau nhu hién nay doi hoi viée chi tiéu cho vat
tu néng nghiép rat cao, vi du nhu chi tiéu cho hat gidng, cho phan bén va nudc tudi. Pi véi
nhitng néng dan tai cdc khu vyc duoc cung cép nudc dy di, cic ndng din c6 dy du trinh d6 va
nguén luc thi diéu nay la kha thi, tuy nhién tai cic vung viéc tréng trot phu thudc vao nudc mua
thi day 12 diéu dang lo ngai.

2/3 dién tich tré)ng bong tai An Do phu thudc rat 16n vao luong mua. DPéi voi nhitng ndng dan tai
khu vuc nay va véi nhimg ndng dan khong c6 ddy du phuong tién ciing nhu hiéu biét vé viéc
trong bong chira gen Bt ding céch, thi viéc 4p dung trong gidng bong nay c6 thé dem dén nhing
hau qua khon ludong. Dé khic phuyc tinh trang niy, mot sé gidng bong phtt hop véi hoan canh
tréng trot c6 thé duoc dung dé thay thé, vi du nhu cic gidng bong wa moi trudong kho, giéng bong
d& moc. Mot phuong 4n khéc 12 d4p dung phuong thirc bao vé thyuc vat tong hop (IPM).

Nguoi ta van con nghi ngo vé tinh bén vitng va lau dai cua viéc bao v¢ thuc vat thong qua céc
gen Bt. Do hién nay hau nhu toan bd bong & An D¢ 12 bong chira gen Bt nén giéng sau n bong
bit ddu c6 kha ning khang thudc. Ngudi ta dd xdc nhan, kha ning khang thudc duge hinh thanh
boi chinh doc t6 Bt tong hop tir loai gen nay. Vi vdy ma ngudi nong dan da bat dau ding thém
thudc trir su hay lai c6 xu hudng chuyén sang céc giéng chira gap do6i gen Bt, 1 nhitng gidng
chtra hai loai gen Bt khdc nhau. Tuy nhién viéc phong vé trudc siu an bong théng qua viéc trong
cdc gidng bong chira gen Bt lai 1am ting nguy co bung phét nhiéu loai siu bénh thtr cap khic.

An D6 chwa c6 cam két vé viéc thwc pham bién dbi gen

Nguoi ta nhan thay viéc hinh thanh cic loai siu dn bong c6 kha ning khing thude va sy gia ting
cic loai siu bénh thtr cip c¢6 thé 1am giam loi ich kinh té va sinh théi cua viéc bao vé thyc vat
thong qua trao ddi gen Bt. V& lau dai viéc 4p dung mo hinh bao vé thuc vét tong hop dugc xem
1a chién lugc dé han ché thiét hai.

Trong mé hinh bao vé thuc vat tong hop ngudi ta s& dp dung hang loai k¥ thudt canh tic khéc
nhau dé 1am giam s lwong siu bénh mot céch 1au dai va dam bao nang suit. Trong d6 c6 viée dp
dung tréng céc loai c6 kha nang khang bénh, bao vé thuc vat dya trén cong nghé sinh hoc hay su
dung thudc trir sau hop 1y.



Vay hiéu qua cta gidng bong chtra gen Bt dbi vé6i su da dang sinh hoc trong ndéng nghiép 12 nhu
thé nao? Mic dir théng qua cudc cdch mang xanh trong ndng nghiép, v6i su hd trg manh mé cia
khu vuc cong mot sé gidng gao it phd bién dd dugc dua ra, tuy nhién vé co ban cudc cich mang
van dat duoc mot sy thong nhit vé gidng trong ndng nghiép. Piéu ndy trdi nguoc hoan toan véi
tinh trang hién nay ctia cdy bong, cdc gidng bong chira gen Bt rat da dang. Mot sb nha khoa hoc
cho ring, sy gia tang tinh da dang vé gen 1a do nhu cau trong bong chtra gen Bt qué cao va céc
cong ty kinh doanh giéng da khai thic triét dé ngudn vat tu ciia ho dé tao ra cic gidng méi.

Su biing nd trong viée trong cdc gidng bong chira gen Bt di tao nén sy thay doi chéng mit, ndng
dan ngay cang xa roi v6i cdc gidng bong truyén thong ma chay theo céc gidng bong lai chira gen
Bt. Xu huéng nay thét ra di c6 tir trude khi giéng bong Bt xuat hién nhung dic biét lan rong tir
khi c6 gidng bong nay. Mot sd nha nghién ctru An Do coi xu huéng nay 1a tinh trang déng bdo
dong va canh bdo nguy co viéc trong bong truyén thdng c6 thé bi dy lui boi tim anh hudng va
strc lan rong cua céc gidng lai va théi quen tréng trot ciia nong din dang bi thay di theo chiéu
hudng xau di.

Mot van d& khac c6 lién quan dén viéc ciing ton tai hai géng bdéng c6 va khong cé gen Bt. Thi
truong bong An D6 khong phan biét hai gidng nay va nhitng nude nhap khau bong chinh tir An
Do nhu Trung Quéc va Pakistan ciing b qua viéc nay.

Vi phan 16n bdng dugc trdng tai cdc ndng trai & An Do 12 béng chtra gen Bt nén viéce cling tén
tai ctia cdc giébng bong thong thuong ddi véi nudc nay khong phai 1a van dé ding quan tim.
Ngoai ra & An D6 khong c¢6 quy dinh vé viéc ciing ton tai cdc giéng bong khdc nhau va ciing
khong c6 quy dinh trach nhiém véi cdc hanh dong giy nguy hai ddi vi giéng bong truyén thong
khong chura gen Bt.

Viéc y thire duoc tim quan trong cua cdc quy dinh ndy ngdy cang dwoc ning 1én ciu An Do 1a
nude cung cap bong sinh hoc 16n nhét cho cho cic thi truong bong sinh hoc dang phat trién trén
toan cau nhu Chau Au, My va Nhat Ban, tai cdc qudc gia nay gid bong sinh hoc thudng khd cao.
An D6 cam két bong sinh hoc khong chira gen Bt thong qua mét du dn trong béng khong chia
gen Bt dbi vé6i cdc ho ndng dan tai mot khu vuce nhat dinh, déng thoi cung cdp cho ndng dan céc
hat gidng khéng c6 gen Bt va dua ra thoa thuan thu mua va hé théng tiép thi ddi véi loai bong
nay.

Nhitng tu duy tuong tu ciing xuét hién lién quan dén vn d& an ninh lwong thyc va viéce ty do lya
chon ctia nguoi tiéu ding. Viéc gia ting san xuat bong dan dén tinh trang thay vi sir dung dau
dun truyén théng nhu ddu diu dau phong ngudi ta ngay cang sir dung nhiéu dau hat béng c6 gid
thanh ré hon, loai diu ngdy nay duoc triét xudt tir cdc giéng bong chira gen Bt. Loai du nay
chua dugc cong nhan 1a thuc phém & An Do va cting khong duoc kiém tra vé tinh an toan sinh
hoc. Ngay ca cdc soi bong Bt (loai soi ngan, khong phit hop dé quay bong) ciing duoc sir dung
trong cong nghiép thuc phdm ma khong c6 gidy phép hay quy trinh kiém tra an toan, ching han
nhu st dung 1am chat lam dic hay chat 6n dinh. Tai An D¢ hién chua c6 cam két phép luat vé



thuc pham bién ddi gen. Ngudi tiéu ding khong duoc lua chon ¢6 dung dau hat béng Bt hay soi
bong Bt hay khong.

Cong nghé Bt khdong chéng lai dwgc hét cac loai sdu bénh

Liéu viéc trong bong Bt ¢6 gitip cai thién vin dé an ninh lvong thuc tai An D? Mot s6 yéu td
gy anh huong x4u dén tinh hinh an ninh Ivong thuc tai An D9 chinh 1a ning suat nong nhiép
thdp va tinh trang d6i ngheo trong dai bo phan dan cu. Viéc dp dung gidng bong lai Bt da gidp
ting ning suat trong bong trung binh. Tuy nhién chwa c¢6 gi 1a chic chin liéu diéu nay c¢6 1am
giam d6i ngheo va gitp ngudi dan dé dang tiép cin dugc voi ngudn luong thuc, dic biét tai
nhitng ving canh tic phu thudc vio nudc mua. Thu nhap tir viée trong bong Bt ciing rat khéc
nhau. Nhitng ndng dan c¢6 trinh d§ canh tic tai cic khu vuc dugc cung cép du nuoc s€ cé duoc
loi ich kinh thé tir viéc trong gidng bong lai Bt cho nang suit cao. Tai céc ving trdng trot lac hau
va phu thudc vao luong mua, noi 2/3 nguoi trong bong sinh sdng, thi viéc trong cdc gidng bong
Bt tiém tang nhiéu rui ro kinh té. Ngoai ra chit luong dt dai bi tic dong xau do viéc trong qud
nhiéu bong Bt. Diéu nay lam ngudi ta phai suy nghi tinh bén viing clia viéc san xuat gidng bong
nay va anh huong lau dai cta né dén van dé an ninh luong thue.

K¥ thuat Bt dwong nhién s& rat hiru ich & mot s6 linh vuc ndng nghiép nhat dinh. Tuy nhién day
cling chi 1 cong nghé gitp cay trong chdng lai mot sb loai sdu bénh. N6 khong c6 tic dung tiéu
diét tit ca cdc loai sdu bénh va mot diéu rat quan trong 13 cong nghé nay khong lam giam su phu
thudc vao nudc mua cia 2/3 nguoi trong bong tai An Do. Pé viéc trong bong c6 duoc bude di
lau dai va bén vimng, dic biét 1a dbi voi nhitng ho ndng dan ngheo tai nhitng ving phu thudc
nude mua thi ching ta can mot giai phép tong thé.

Viéc nay ddi hoi 4p dung nhiéu bién phap khac nhau nhu: Loai bong wa mdi truong khé, tao ra
céc gibng bong c6 kha ning thich nghi, c6 hodc khong c6 gen Bt, nhing giai phap nay gitip ndng
dan ngheo c6 duoc ning sudt va thu nhap 6n dinh. Dé giam tdc dong cua su bénh ciing nhu giai
quyét cdc van dé vé kha nang khang thubc hay han ché sy gia ting céc loai sdu thir cip can dp
dung phuong thirc bao vé thuc vat tong hop (c6 két hop hodc khong két hop gen Bt). Cdc giai
phép thay thé cho viéc trong bong can dugc tién hanh nghién ctru, vi du nhu trong bdng sinh hoc
hoic da dang héa trong trot.

Viéc cung cip diy dii cho nong dan thong tin vé nhirng céng nghé méi c¢6 vai trd quan trong ddi
v6i thanh cong cua ho, chinh vi vay qua trinh tu van trong ndng nghi¢p can phai dugc nang cao;
nhitng théng tin nay khong nén chi do cdc nha kinh doanh néng nghiép cung cap. Noéng dan ciing
can phai duogc tu van vé phuong thirc bao v¢ thuc vat téng hop, vi chién lugc nay dua trén su
hiéu biét va gido duc.

Han ché vé lgi ich: Tréng bong bién dbi gen & Burkina Faso

Burkina Faso ciing 1a quéc gia cé kinh nghiém trong viéc tréng béng bién dbi gen, day la nudc thi hai tai Chau phi

thudc khu vie mién nam Sahara ap dung tréng giéng bong nay. Roger Peltzer da dwa ra danh gia so bd trong bai
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viét ,, Vai Cotton san xuét tai Chau Phi,, (day la sang kién dwa céc loai bong khdng ap dung cong nghé gen va duoc
tréng theo phwong thirc truyén théng ctia néng dan Chau Phi ra thi trieéng thé gidi va nang cao ndng suét)

Viéc trdng béng ap dung cong nghé gen dbi véi cac hd néng dan nhé 18 van cé thé dwoc xem lam moét giai phap cé y
nghta, tuy nhién chi trong mét sé trudng hop nhét dinh. Ciing nhw An D6 néng dan Burkina Faso da chuyén di mé
hinh tréng giéng bong truyén théng sang tréng bong bién ddi gen rat nhanh chéng. Peltzer cho hay: Bong bién dbi
gen duoc trong trén 1/3 dién tich trdng bong & quéc gia nay vao mua vu 2009-2010, va vao mua vu 2010-2010 con
sb nay tang 1én 2/3. Nguwdi ta ky vong néng suét c6 thé tang 30% bdi cac giébng béng nay cé kha nang phong chéng
sau bénh va tr dé lam giam thiét hai. Tuy nhién theo Peltzer ky vong nay khong thanh hién thywc hoan toan: Nam
2009-2010 nang suét tdng 16% trén mdi héc ta, nhwng dén ndm 2010-2011 giam xudng con 10%.

Tuy chi phi cho viéc mua céc gidng bong bién déi gen cé phan cao hon, nhwng ngwoc lai ndng dan lai tiét kiem duoc
chi phi cho thuéc tri» sau, thay vi phai phun thuéc 6 14n, néng dan chi phai phun thuéc 2 1an. Theo Peltzer nong dan
qua dé c6 thé thu dwoc lgi nhuan nhidu hon déi chit. Tuy nhién ngwoi ta van phai chi y dén viéc bén phan va phun
thwdc hai 1an d& dam bao n&ng suét. Nhidu néng dan nghéo véi it ngudn luc da tiét kiem phan bén va thube trir sau
duing cho céc cay trong khac. Ngoai ra nhitng ndng dan nay ciing khéng hy vong cé dwoc ndng suét cao nhw cac
néng dan cé ngudn lyc tai chinh va dwoc tw van tét hon.

Peltzer cho ring ngudi ta dang ky vong qué nhiéu. Loi nhuan wéc tinh trén ly thuyét khéng hoan toan cé trong thuc
t& va c6 thé giam di theo thoi gian, déc biét 1a khi cé thém nhiéu néng dan nghéo &p dung phwong thirc tréng béng
bién d6i gen va khi sau vai nam céc sau bénh cé kha nang khang thudc va viéc phun thude trir sdu phai thuc hién
nhiéu hon. Hon nira nhitng két qua thu dwoc tai Burkina Faso ciing khong nén duoc xem la mau sb chung cho céc
khu vwe khac. Viéc tréng bong bién doi gen c6 thye sy mang lai lgi nhuan cho nhirng hé néng dan nhé hay khong
con phu thudc co ban vao nang suét trén dién tich: Néu chi thu hoach it hon 800 kg bong trén mét héc ta ma phai chi
phi nhiéu cho viéc mua hat giéng béng bién ddi gen, thi nguwoi néng dan hoan toan bi 16, didu nay co thé lam tang gia
béng trén thj trudrng thé gidi. Bbi véi néng dan tai khu viee Dong va Nam Phi, noi néng suét thu dwoc chi la 500 dén
600 kg trén mdt héc ta thi viéc tréng bong bién ddi gen hoan toan khéng dwoc khuyén khich véi bdi canh hién tai.
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