Cam nang Cay trong Céng nghé sinh hoc 101
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CAC KIEN THUC CO BAN
VE CONG NGHE SINH HOC
(CNSH)

Ban c6 cau héi nao vé CNSH hay
cay trong CNSH? Néu cau traloila
co, thi khéng chi minh ban, rat
nhiéu nguéi ciing dang c6 cau héi
va phai tim kiém théng tin tir cac
nguoén khac nhau hoac phai “giai
ma” nhimg bai viét khoa hoc dé
tim ra cau tra 16i chinh xac va toan
dién cho nhimg thac mac ctia minh.

Cam nang nay sé tap hop tra oi rét nhiéu cau
hoi clia ban. Bay la mot cudn tai lieu tuong déi
ngan gon, trong do str dung biéu dod va hinh
anh minh hoa rét dé hiéu giup ban c6 thém kién
thirc co ban vé cay trong CNSH va dem dén
nhing nhan thic ré rang hon vé moét sé nhing
van dé phuc tap lién quan dén chi dé nay ma
co thé ban da nghe dau do.

CONG NGHE SINH HOC THUC VAT LA Gi

CNSH thuc vat la mot cong nghé lai gidéng
phtrc tap cho phép cac nha chon tao gidng
dua vao cay trong tinh trang co lgi moét cach
chinh xac hon. Cay trong CNSH (hay gon goi la
cay trong BBG) duoc chdp thuan st dung hién
nay da va dang gitp ngudi nong dan chdng lai
cac van dé veé sau bénh, sau hai, kiém soat co
dai trén dong rudng va trong tuong lai sé tao
ra thém nhiéu nguon thuc phdm vaéi ham luong
dinh dudéng cao hon, vong doi dai hon va co
kha nang chéng chiu lai cac diéu kién canh tac
khéc nghiét do bién déi khi hau.

Bién ddéi gen (BBG) tén tiéng Anh 1& Genetic
Modification (GM) hay Genetic Engineering
(GE) va sinh vat BDBG - Genetically Modified
Organisms la mot sé thuat nglr thuong duoc s
dung hién nay khi noi vé CNSH cay trong.

Cong nghé sinh hoc la mét trong
nhing céng cu quan trong

GIUP NONG DAN SAN XUAT

PUQC THEM
70% THUC PHAM

can co6 dé nuoi duong luong dan sé6 thé gioi
dang ngay mét tang

7 Ti NGUOI >9 Ti NGUOI
|a téng dan sé thé |a du doan dan sé
gidi nam 2012 thé gidi nam 2050
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GIOI THIEU VE CROPLIFE

CropLife dai dién cho tiéng noi clia
nganh khoa hoc thuc vat. Té chic
CropLife tién phong trong vai tro thic
day cac phat kién trong Iinh vuc nong
nghiép vé Cong nghé sinh hoc
(CNSH) va Bao vé thuc vat (BVTV)
thong qua hoat dong hé tro va day
manh phat trién nong nghiép theo
hudng bén ving; giup ngudi nong dan
c6 thé san xudt va nuodi séng luong
dan s6 dang tang nhanh trén toan cau
trong khi van chu trong bao ton moi
truong va da dang sinh hoc. Thé gidi
can nong dan va nong dan can

cong nghé.

CropLife tu hao “Giup nong dan cung
phéat trién”.

S

11

TAISAO N6N§ DAN CAN
KIEM SOAT CO DAI VA
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CAY TRONG CONG NGHE
SINH HOC PANG CO TAC
PONG NHU THE NAO POI VOI
CUOC SONG HANG NGAY
CUA CHUNG TA?

CAC KHOITUNHAN CcO
DANG TIEN HANH CAC
NGHIEN CUU VE CAY TRONG
CONG NGHE SINH HOC?

CAC CAY TRONG CONG
NGHE SINH HOC SE bUOC
PHAT TRIEN TRONG
TUONG LAI LA GI?

LAM THE NAO NGUOI
NONG DAN TRIEN KHAI
CAC CHUONG TRINH
QUAN LY TiNH KHANG POl
VOI SAU HAI?

TOMTAT CHUNG



ANH HUONG CUA CcO DAI & SAU BENH

Tai sao ndong dan can kiém soat
sau bénh va co dai?

Hau hét cé dai va sau bénh déu khéng duoc “chao don” trén dong ruéng
cua néng dan. Néu nhu khong kiém soat, chung cé thé anh hudng dén suc
khoe cua cay trong, gay ra thiét hai vé nang suat va chat luong thu hoach.
Pay cling la nhiing anh hudng can ban nhat déi véi hau hét nong dan. Vi thé
kiém soat sau bénh va cé dai la méi quan tam cua tat cd moi nguoi dé han
ché cac ap luc tiéu cuc ma chung tao ra cho cay trong; giup nguci néng dan
dat duoc nhitng mua vu canh tac an toan, tao ra nguon thuc pham doéi dao
vai chi phi phai chang.

1 James, C. 2003. Global Review of Commercialized Transgenic Crops: 2002 Feature: Bt Maize. ISAAA Briefs No. 29. ISAAA:! Ithaca, NY
2 Qerke, E.C., 2006, “Crop losses to pests,” Journal of Agricultural Science, vol. 144, pp. 31-43
3 Graham Brookes and Peter Barfoot. Economic impact of GM crops: The global income and production effects 1996-2012. www.landesbioscience.com/journals/gmcrops/article/28098/



VONG DOl CUA
MOT BAP NGO

TIEU THU

' : CO PEN
MOT CAY NGO TU KHI GIEO VA Sau hai tdn céng sé lam giam chat lugng clia
TRONG SUOT CHU KY SINH

bap ngd, dan dén nang suat thap va giam
. . poutiia i thu nhap cta néng dan. Anh huéng ctia sau
TRUGNG PHAI DOl MAT VOI i ° g

O/ NANG SUAT TIEM
O NANG CUA CAY

- i A . - hai cling tao ra chat mycotoxins (d6c chat TRPNG TREN IHE
NHIEU THACH THUC - BAT DAU dugc tao ra béi ndm) lam giam chét luong GIOI DANG MAT bl
LA CO DAI, SAU HAI, SAU BENH - va do an toan cua thuc pham (lam tirngé). HANG NAM
QE DQA TRU('Z TIEP DEN CAY ) co DAI XAM LAN CUNG SE ‘..;. g; cgé:ai:i, sau hai va
THAM CHI TRAUOC, KHI SZHUNG co LAM BAP NGO BE HQN VA :.‘. ube
CO HOINAY MAM. GIAM NANG SUAT.
CNSH cung cép cac bién phap bao vé

cay tirbén trong gitip khang lai sau
bénh va co dai, tao diéu kién cho cay
ngod phat trién khde manh va
nay mam.

Khong bi su xam 1an cla co dai va anh
hudng cla sau hai ma nhing cay trong
thuong phai doéi mat, cay ngdo BBG co
thé cho ra tang suat va chat luong tiem o
nang téi da. -

Cé dai moc sé canh tranh dinh duéng, d6
&m, anh sang va khéng gian sinh truéng véi
cay ng6, dong thoi sé tao ra nhiing khoang

tréng cho sau bénh va sau hai phat trién

CAC VET CAN TU SAU HAI GAY,
TON THUONG CHO CAY NGO
VA PHAT TAN MAM BENH

Tinh trang khang sau va chéng
chiu thudc trirco sé giup loai bd
cac ap luc ve sau hai va co dai,
cho phép cay ngod phat trién khoe
manh, dat dugc muc do sinh
truong tiem nang.

KE TU NAM 1996
Cay trong CNSH da giup néng dan san xuat

Thém 231 tan ngoé

Gilp néng dan cé duoc thu nhap cao hon va
tir do cai thién cudc séng cla ho tét hon.

#



QUA TRINH PHAT TRIEN CUA CONG NGHE SINH HOC CAY TRONG

Cay trong CNSH duoc tao ra nhu thé nao?

TU hang ngan nam trudc, nong dan va nhimg nha nghién ctiu da sir dung cac phuong phap
lai giong truyén théng dé tao ra rat nhiéu giong cay thuan chiing ma chung ta dang st dung
ngay hém nay. Mac du vay, trong 100 nam qua, dan s6 toan cau da tang gap 3 lan va nhinng
nha chon tao giéng cay trong can nhiing phuong phap nhanh va hiéu qua hon dé dap ung
nhu cau luong thuc ngay cang lén cao cuia dan sé thé gidi. CNSH mang dén nhimng céng cu
chinh xac giup cac nha nghién ctu c6 thé dua vao cay trong mét “tinh trang” hoac mot
“dac tinh” mong muoén. Nhimg dac tinh giup cay tréng ngay cang khée hon va cé duoc ham
luong vitamin cao hon cling nhu cé dugc thai gian bao quan 1au hon sau thu hoach - va
nhing tiém nang cai tién nay la vo tan.

www.irs.gov/Businesses/Biotech-Industry-Overview---History-of-Industry

www.gmoanswers.com/explore
www.nature.com/scitable/knowledge/library/history-of-agricultural-biotechnology-how-crop-development-25885295
www.croplife.org/biotech-crop-development/



CAY TRONG CONG
NGHE SINH HOC

TAO RA DAU MOC QUAN TRONG CUA NGANH
NONG NGHIEP KHI CONG NGHE NAY VAN DANG
TIEP TUC DUOC CAI TIEN VA PAP UNG PU

NHU CAU LUONG THUC NGAY CANG TANG
NHANH TREN TOAN CAU

NONG DAN VA NHUNG NHA CHON TAO GIONG DA CAl
TIEN GEN CUA CAY TRONG QUA HON 10.000 NAM NAY
dé tao ra cac gidng cay va thuc pham cho nang suat cao

hon véi gia tri dinh duéng va huong vi tét hon. Hoat dong

lai tao giéng cay tréng da duoc phat trién qua nhiéu thé

Ky va CNSH la buéc phat trién ti€p theo cia qua trinh nay.
lai chéo cua cu cai va cai bap)

M
- -

Lai giéng: nhing nha chon tao giéng srdung buc

xa hoac cac chat hoa hoc dé tao ra cac gidng cay

chtra dac diém nhu mong mudén. Nhang dot bién

42 ngau nhién do tao ra mot sé dac diém maoi rat hiu
a' ich déi vai cay trong vi du nhu thay déi vé kich
thudce, do ngot va mau séc (gidng nho do la mot
U vi du cla phuong phap nay)

Nam 1973

Hai nha khoa hoc Stanley Cohen va Herbert Boyer
da hoan thién viéc phat trién tai té hop cac DNA -
ky thuat duoc sirdung dé cat va ghép cac doan
DNA, téi san xudt ra cac DNA mai trong vi khuéan.
Nghién ctu nay danh déu su ra doi ctia ky thuat di
truyén hay CNSH hién dai ngay nay.

Nam 1996

Giéng cay trong BDG dau tién duoc
thuong mai hoa va canh tac

Nhimg nam 1700
Lai cheo: Nong dan va cac nha khoa hoc da
lai chéo cac gidng cay trong cua cung 1loai
(vidu cu cai nghé - rutabagas - la gidng cay

W

2015 va tuong lai

Cay trong BDG sé tiép tuc phat trién va duoc cai tién
thong qua cac ky thuat maéi hé tro ngudi nong dan
trong viéc viéc san xuét luong thuc va dap tmg nhu
cau clia ngudi tieu dung (vi du: stra gen, bat hoat gen,
chuyén plastic va gen cam (ng)

(

C
(
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Nam 8000 truéc cong nguyén
Phuong phap chon lua giéng so khai: Nguoi
nong dan chon lua cac hat gidng lay t&r nhdm
cay trong cho ra nang suat tét nhat. Rat nhieu
giéng rau va hoa hién dai phé bién da duoc
thuéan chiing qua phuong phap chon giéng nay.

/’/
&

Nhiing phat kié€n khoa hoc cé nién dai tur
nhiing 1800 da mé dudng cho hoat déng lai

tao giéng hién dai sir dung sinh hoc phan tu dé
( loai bé nhiing “phéng doan” va tinh khéng

chinh xac cua phuong phap lai truyén théng.

Nam 1865
Nhang thi nghiém lai tao cay dau cuia nha khoa hoc
Gregor Mendel da chiing minh tinh “ké thia” va linh

vuc nghién ctu di truyén hoc ra doi.
( ———Nam1953

Céac nha khoa hoc James Watson
( va Francis Crick da kham pha ra

cdu truc xoan kép ctia DNA.

Insulin duoc cong nhan la san pham dau

tien cta CNSH hién dai. Cac nha chon tao

giéng cay trong da ap dung ky thuat CNSH
( mai nay cho thuc vat.

¢

( —— Nhimg nam 1980
'
\

Céac nha nghién clu da gidi thieu nhieu giéng cay BBG
bao gdom ngo, dau tuong, bong, cai dau, du dd va nhiéu
loai cay khac cho néng dan trén toan thé gidi

Nam 1996-2014
h
T
(
¢
(

CNSH déi véi cay tréng la mét qua trinh
sao chép mét gen véi dac tinh mong
mudhn (vi du khang sau bénh) tir mét
loai cdy hoac mét loai sinh vat va su
dung lai chung trén moét loai cay khac.
C6 nhiéu phuong phap khac nhau hién
van dang duoc nghién ctu va phat
trién, nhung mét trong nhimg cach tiép
can phé bién nhat hién nay dé la:

Xé&c dinh cac gen
hoac vat liéu gen co
thé gilp cay trong
co dinh duéng tét
hon, khoe manh .

hon va it bi anh

va sau hai.

2. CHUYEN GEN

Nhing nha di truyén hoc da str dung phuong
phap co tinh cach mang do 1a sirdung vi khuan
agrobacterium - moét sinh vat tu nhién duoc
phat hién hon 100 nam trudc, dé chuyén gen
doéng vai tro nhu “xe 6 t6” chd hanh khach cla
minh (la gen) téi hat gidng, noi cac gen nay sé
duoc tich hop vao vi tri chinh xac

trong té hop gen cla cay trong. Vi

khuén sau do sé roi di va dé lai gen
do trén cay trong tir do tao ra tinh

1. XAC DINH GEN

hudng bdi sau bénh

Va0 cay trong. Vi khuén agrobacterium & day
trang mai co loi.

GEN®
AGROBACTERIUM

3. GIEO TRONG

Hat gidng madi sau do sé duoc thir
nghiém veé tinh an toan, dé tin cay va
hiéu qua. Khi cac thir nghiém nay duoc
chap thuan bai cac don vi chirc trach,
nong dan sé co thé sirdung, canh tac
va tan hudng nhimg loi ich ma cong
nghé nay mang lai.




BANG CHUNG VE TiNH AN TOAN CUA CONG NGHE SINH HOC

Cay trong CNSH co an toan?

Cau tra 10i l1a co. Cac toé chuc y té cé tham quyén, chuyén gia khoa hoc va chinh pht cac
nudc trén toan thé gidi da khang dinh rang cay tréng BDG I1a mot trong nhing san
pham duoc kiém nghiém nghiém ngat va ky cang nhat trén thi trudng va nhimng bang
chimg khoa hoc da chung minh tinh an toan cta cay trong BPG khi str dung lam thuc
pham va doéi véi stc khde con nguoi.

! Critical Reviews in Biotechnology, March 2014, Vol. 34, No. 1
2 ISAAA Brief 46-2013
3 Agricultural Biotechnology Council



“Khéng c6 anh huéng nao déi vai suc
khée con nguoi duogc chi ra la do két
qua cua viéc str dung thuc pham BPG
bdi s6 dong dan sé tai cac quéc gia

CACTOCHUC [ -
Y TE CO THAM QUYEN )

ng BYY P
| e
gcth rc toan cau
Y 4 N
“Khoa hoc la kha ro rang: su
cdi tién cay tréng béi cac ky e
thuat phan ti hién dai sir dung 3 t"“lOl‘I

CNSH la an toan.” meals & snacks consumed

- HIEP HOI CAC TIEN BO KHOA HOC containing biotech
KH OA H oc - -
|

TRUONGHOP
ANH HUONG
DEANTOAN
THUCPHAM

» °
— v VA SUC KHOE
“Viéc str dung cong nghé chinh xac hon va quy
H I N H PH trinh xem xét phap ly nghiém ngat hon cé Ié da lam CON NGUOI
K cho sinh vat BDG tham chi con an toan hon so véi
» » cay tréng va thuc pham tryén théng.”
c a c N UOC - HOI PONG CHUNG CHAU AU




Cay trong CNSH dang duoc trong 6 dau?

Cay trong CNSH duoc trong rong rai trén toan thé gidi va tré thanh moét trong
nhiing céng nghé cay trong co téc dé phat trién va ing dung nhanh nhat trong
lich sir nganh néng nghiép. Tinh dén nam 2014, cé dén hon 18 triéu néng dan tai 28
quéc gia trén thé gidi da trong cay trong CNSH - tir ngdé cho dén du du va ci moi
nam sé luogng nguoi tng dung cong nghé nay lai ngay moét tang lén. Trong thuc té,
tong dién tich canh tac cay trong CNSH da tang 100 lan ké tu thoi diém chinh thic
thuong mai héa vao nam 1996. Cac nudc xuat khau ngoé va dau tuong I6n nhat trén
thé gidi nhu Hoa Ky, Argentina, Brazil gan nhu la chi tréong cay BDG.

Xu hudng huéng nay van dang dugc du bao 1a sé tiép tuc tang lIén khi cé ngay
cang nhiéu nuéc chap thuan str dung cong nghé nay

T James, Clive. 2013. Global Status of Commercialized Biotech/GM Crops: 2013. ISAAA Brief No. 46. ISAAA: Ithaca, NY.

UNG DUNG CONG NGHE SINH HOC



- UNG DUNG CNSH
TANG TRUONG
'NHANH QUA

NONG DAN LA NHUNG

NGUOI UNG DUNG
CNSH NHANH NHAT

18 TRIEU NONG DAN TRONG
CAY TRONG BPG

RRERRRRRRER
fe R R R R R e e o
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90% Nhing ngudi trong cay BBG séng &
cac quéc gia dang phat trién noi ma cong
nghé nay thuc su mang lai nhiéu loi ich cho
ho vi du nhu mang lai nang suat cay trong
cao hon, cai thién thu nhap cho néng dan
va tir do lam thay déi bd mat clia cac cong
dong dan cu nong thon.

GAN 100% nong dan tiép tuc st dung
giéng cay trong BBG qua cac nam.

* Argentina, Australia, Bolivia, Brazil, Burkina Faso, Canada, Chile, China, Columbia, Costa Rica, Cuba, Czech Republic, Honduras, India, Mexico, Myanmar, Paraguay, Pakistan, Philippines,
Portugal,, Romania, Slovakia, South Africa, Spain, Sudan, U.S., Uruguay

** Argentina, Australia, Austria, Bangladesh, Belgium, Bolivia, Brazil, Bulgaria, Burkina Faso, Canada, Chile, China, Colombia, Costa Rica, Croatia, Cyprus, Czech Republic, Denmark, Egypt,
Estonia, Finland, France, Germany, Greece, Honduras, Hungary, Indonesia, India, Iran, Ireland, Italy, Japan, Latvia, Lithuania, Luxembourg, Malaysia, Malta, Netherlands, Mexico, Myanmar,
New Zealand, Norway, Pakistan, Panama, Paraguay, Philippines, Poland, Portugal, Romania, Russia, Slovakia, Slovenia, South Africa, South Korea, Spain, Sweden, Taiwan, Thailand, Turkey,

United Kingdom, U.S., Uruguay

*** Cameroon, Ghana, Kenya, Malawi, Nigeria, Uganda **** Bangladesh, China, India, Indonesia, Japan, Malaysia, Pakistan, Philippines, Vietnam

5 ti ngudi séng tai cac qudc gia dang canh tac, an va st dung
cay trong CNSH trong cudc séng hang ngay cla ho

CAC QUOC GIA UNG
DUNG CAY TRONG BDG

28 QUOC GIA TRONG CAY TRONG BDG

L Il |
Quéc gia phat trién Quéc gia
phat trién

‘= 63 QUOC GIA
nhap khéu cay trong BBG**

7 NUGC CHAU PHI
dang tién hanh khao nghiém dong ruéong
ddi vai cay trong BBG***

9 NUGC CHAU A
dang tién hanh khao nghiém dong ruéng
ddi voi cay trong BBG****

Ti LE UNG DUNG CAY
TRONG BPG TANG CAO

79% tong dién tich canh tac toan cau
é 94% tilé iung dung tai Hoa Ky
92% tilé ing dung tai Brazil

24% téng dién tich canh tac toan cau
99% tile Ung dung tai Uc
95% tilé ung dung tai Canada

70% t6ng dién tich canh tac toan cau
9 89% tilé Ung dung tai Sudan trong
nam thir 2 canh tac
93% tile Ung dung tai An Bo

ti lé dién tich trong ngo bién ddi
gen cla Hoa Ky, Brazil va
90%+ Argentina - day ctng la 3 quéc

gia xudt khadu ngoé 16n nhat trén

thé gidi
pUBU MiA PUONG
75% 95%
ti lé trong tai tilé trong tai
Hawai Hoa Ky

ONONL NVG
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LOI iCH CUA CAY TRONG CONG NGHE SINH HOC

Cay trong CNSH co loi ich gi?

Cay trong CNSH cho phép ngudi néng dan trén toan thé gidi co thé nang cao
san luong, lgi nhuan va duy tri tinh bén viing cho nhitng néng trai ctia ho. Céng
nghé nay ciing giup tao ra mét cuéc séng té6t dep hon cho céng déng thong
qua viéc cai thién kinh té dia phuong, cung cap cho nguoi tiéu dung nguén
thuc pham déi dao va cé gia tri dinh duéng cao hon, déng thai giup bao vé
maoi truong tu nhién xung quanh.

T ISAAA Brief 26-2013

?ndicus Analytics, 2007. Socio-economic appraisal of Bt cotton cultivation in India. Indicus Analytics Studly.

3 Graham Brookes and Peter Barfoot. Economic impact of GM crops: The global income and production effects 1996-2012. www.landesbioscience.com/journals/gmcrops/article/28098/
4 www.ncga.com/news-and-resources/news-stories/article/2012/8/our-view-lies-damn-lies-and-statistics

5 www.madehow.com/Volume-2/Tofu.html#ixzzZERC318Na

6 www.statcan.gc.ca/pub/96-325-x/2007000/article/10778-eng.htm#thowto

7 IFPRI tool: http://apps.harvestchoice.org/agritech-toolbox/

8 http://ars.usda.gov/is/AR/archive/jul97/gcd0797.htm

9 |FPRI tool: http://apps.harvestchoice.org/agritech-toolbox/
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CAI THIEN POI SGNG CUA CAC

CONG PONG NONG THON

Nam 2013, cay trong CNSH da giup tang

thu nhap canh tac néng nghiép, 6n dinh —
an ninh luong thuc

ho tro giam thiéu

Ve \UGI DUGNG THE GIOI

VOI DAN SO NGAY CANG TANG

Cay trong CNSH véi nang suat tét hon da giup dap
Ung nhu cau luong thuc ngay cang tang cao trén thé
gidi. Trnam 1996

NONGDAN DA TRONG

o 358 TRIEU TAN
D LUONG THUC

VAO CHUOISAN
XUAT LUONG
THUC TOAN CAU

néng hé canh
tac quy mé nhé

va

cac thanh vién trong gia dinh ho
bang viéc lam tang nang sudt
cay trong

EHOISHEIEETE

Tai An Do, bong BDG da gitip ngudi nong
dan co thu nhap cao hon va tur do cai thién

CHAT LUONG SONG TOT HON

Diéu nay bao gom viéc tang cuong kha nang tiép
can clia cong dong vadi hé théng vién thong, nudc
sach va co sd ha tang c6 chat luong tét hon,
dong thai cai thién cac chuong trinh cham séc y
té cho phu n{, thic ddy cac chuong trinh gido
duc cho tré em va nang cao ti lé tiém phong..

i

Diéu nay
tuong duong
V@i viéc cung
cap cho méi
nguoi dan
trén thé giéi

99 HOP BONG NGO

125 KHAU PHAN PAU PHU TUOI, VA
1CHAIDAU 14 0Z (LAM TU CAI DAU)

Trong tuong lai, cac tinh trang BB G cai
tién nhu cai thién kha nang hap thu ni-to
trong dat (nitrogen-use efficiency) sé
nang cao téc do sinh trudng cua cay.
Cong nghé sé co thé lam tang san luong
ngo6 duoc tudi tiéu & My La Tinh va khu
vuc Chau Phi can sa mac Sahara Ién
gap doéi dén dén nam 2050.

Véi viéc giup
QUAN TAM HON PEN MOI TRUONG nguf’li néngdan Cac loai thuc pham duoc cai tién ve
canh tac trén dinh dudng sé duoc nghién clu phat
c_a'y t;?“g ?Ns‘!'! ) dién tich hep hon, trién nho Ung dung CNSH, tir chudi
V] Qo vé moli tru‘on & giau vitamin A cho dén mién voi ham
g, p ) o . 9 o 123 TRIEU HA luong dinh dudng thiét yéu cao hon,
C_aF Ioa! cay trong BDG VO t\\nh Fra_r?g chong chiu thudc trir o lam _ . c6 thé nuéi séng khoang 2 triéu
giam dang ké viéc lam dat, tu do giup gitr lai carbon trong dat. O‘lco quan thé tunhién nguoi séng tinh trang thiéu dinh
DA HAN CHE VIEC THAI CO2 VAO MOI TRUONG - CO cO- da T'q? b"’:g; . tu e
iT NHAT KHOANG 3.2 TRIEU TAN MOI NAM - mirc Co 2 C o, co"‘ don -
giam nay tuong duong véi luong st dung dién dan co" :

dung cua toan nuéc My trong vong 3 nam.
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CONG NGHE SINH HOC TRONG CUQC SONG HANG NGAY

Cay trong CNSH dang co tac dong
nhu thé nao doi voi cudéc song
hang ngay cua chung ta?

Chung ta dang duoc hudng lgi tir cay trong CNSH trong cuéc séng hang
ngay - tir nhimg thuc pham chung ta an méi bira, t6i ngudn nhién liéu dang
duoc st dung cho xe hoi cling nhu vai soi st dung dé lam quan ao chung ta
dang mac.

Lhttp:/isaaa.org/resources/publications/pocketk/16/default.asp

2 Graham Brookes and Peter Barfoot. Economic impact-of GM crops: The global-income and production effects 1996-2012. www.landesbioscience.com/journals/gmecrops/article/28098/
Iwww.ncga.com/news-and-resources/news-stories/article/2012/8/our-view-lies-damn-lies-and-statistics

4 Barfoot P, Brookes G. Key global environmentalimpacts of genetically modified (GM).crop use 1996-2012. GM Crops and Food: Biotechnology in Agriculture and the Food Chain.

> http/www.tfl.gov.uk/cdn/static/cms/documents/technical-note-12-how-many-cars-are-there=in-london.pdf

S www.arborgen.comy/biotech-tress/

Zwww.hawaiipapaya.com/rainbow.htm

Zhttp:/banaha.aatf-africa.org/news/media/new-gm=banana-could-help-tacklie-uganda% E2%80%929s-nutrition-challenges

o www.canolacouncil.org/oil-and-meal/canola-oil/health-benefits-of-canola-oil/

Owww.plenish.com



TAI VAN PHONG )
Cay bach dan BDG co thé BUA TRUA UNG DUNG CNSH
sé som duoc ing dung nhu Pu du phat trién bang CNSH c6 PA CUU TOAN Bé
Mot Nngudn cung cap giay // kha nang khang tét vaéi nhiing 3 N -
viét va viec nay sé giup |oai virus nguy hiém cé thé tan NGAN_!'I DU bU
BAO VE pha vu mua ctia nong dan. TAI MY.

CHO CAC THEHE

“\C()NG NGHE

Chudi dang duoc nghién

VAL TN

clu dé ing dung CNSH

(-1
nham tao ra cac giéng maoi
; ) c6 ham luong khodng va
LAI XE PI LAM o
= CAC VITAMIN

Cay trong BDG lam giam thiéu cac
tac dong tiéu cuc phat thai carbon

el e ? THIET YEU
cla xe hoi bang viéc han ché viec . e
e - o nhiéu hon. Bay la mot tron
worerns . QU DUNG@ TRONG
quéa trinh canh tadc nong nghiép. 1 S P,
Chi tinh riéng nam 2012, luong CO, — ~ / v 4 cnglstREn mislouel ey,
giam duoc duoc nhé Ung dung cay y 3 LAl XE VE NHA
trong CNSH tuong duong vai
g' . 2 a . CNSH gitp tang san luong cay trong

CHANTATCA vi du nhungd va dau tuong, tir do
LUONG XE LUU ‘ Y g6p phan dap ing nhu cau vé nhién

A lieu sinh hoc, gitip con ngudi tiép can
PONG T.AI LONDON tét honvoingudon o ¢ L~
TRONG 5 NAM néng luong co thétaitao duoc,

VOI MOI TRUONG

BUA SANG MAC
| .

TUnam 1996, tng QUAN AO
dung CNSH da tao ra '

BUA TOI

X o X Hat cai dau va
them 231 trieu tén ngo dau nanh BDG Ngo va dau tuong BDG
el A dang sén xuat ra LAM NGUYEN LIEU CHO
luong At dé san xuat ra DAU AN CO NGANH CHAN NUOI TAI
707 TY LOIHON CHO TAT CACACLUCPIA
HOP BONG NGO SUC KHOE TREN THE GIGI BAO GOM
— tuong duong V6i Vel e CA CHAU AU,

béo Omega-3 nhieu
hon, khong co chat
trans-fat va luong chat
béo bao hoa thap.

chita ngudn dam cdng nhu
calo c6 loi va nhiéu dinh
dudng cho dong vat.

viéc méi nguéi dan
trén thé gidéi cé them
gan 100 hép.
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CONG NGHE SINH HOC - KHOI TU NHAN

Cac khoi tu nhan cé dang tién
hanh cac nghién ctru vé CNSH?

Cau tra 10i 1a co. Cac toé chuc tu nhan dang phat trién cac sang kién CNSH doét pha dé cung chung
tay gidi quyét cac van dé tu viéc thay doéi khi hau, chéng lai nan thiéu dinh dudng tai cac khu vuc
dang phat trién dén cai thién an ninh luong thuc va nhiéu van nan khac. Cac du an nay duoc ky
vong la sé mang lai nhiéu loi ich to Ion cho cac cong déng canh tac trén toan thé gidi va cai thién
strc khde clia con ngudi.

Thttp://www.hawaiipapaya.com/rainbow.htm

2 http://banana.aatf-africa.org/news/media/new-gm-banana-could-help-tackle-uganda%E2%80%99s-nutrition-challenges
Shttp:/www.goldenrice.org/

“IFPRI

° http:/wema.aatf-africa.org/about-wema-project

6 http://css.wsu.edu/people/faculty/diter-von-wettstein/developing-wheat-free-of-harmful-gluten-proteins/



CAC NGHIEN CUU CUA

CACTO CHUC

TU NHAN

DANG TAO RA NHIEU
GIAI PHAP CNSH

Cac truong dai hoc, vién nghién ctu thudéc Chinh phu va cac té chuc
phi loi nhuan trén toan cau dang cung lam viéc, phat trién nhimg sang
kién CNSH méi cho néng dan va ngudi tiéu dung A

Pu du cau vong
v&i co ché tu bao vé tirbén trong chéng lai virus gay hai
da ctru nganh nay ctia bang Hawaii My khéng bi sup
dé (tri gia khoang 17 triéu dé la My)

- DU AN CUA DAI HOC CORNELL, DAl HOC HAWAII

VA TRUNG TAM NGHIEN CUU NONG NGHIEP CUA BO
NONG NGHIEP MY

Chuéi giau Vitamin A

vai luong dinh dudng cao hon 6 1an so véi binh thudng
co thé mdi ngay giup 52% tré em Uganda dudi 5 tudi
khoi nguy mac cac bénh tir viéc thiéu hut vitamin A.

- DU AN CUA TO CHUC NGHIEN CUU NONG NGHIEP
QUBC GIA UGANDA (NARO)

Gao VaNg, (ozi gao cé ham luong beta-caroten
va sat cao hon, duoc ky vong sé gilip cai thién tinh
trang thiéu hut Vitamin A tai cac qudc gia dang phat
trién - van nan dang gay ra khoang 500,000 ca mui lda
bam sinh va khoang 2 triéu ngudi chét mdi nam.

DU AN CUA VIEN CONG NGHE LIEN BANG THUY SY,
- DAI HOC FREIBURG, DUC VA VIEN NGHIEN CUU LUA
GAO QUOC TE (IRRI)

CHUONG TRINH

Ngé chiu han

vai cac tinh trang truyen théng va BDG gilip ngudi nong dan tai
cac khu vuc ap luc han cao tai Chau Phi nang cao téi da kha
nang bao vé cay trong sé co thé duoc gidi thiéu vao nam 2017,

HOP TAC CONG TU

Cac chuong trinh hop tac cong tu dang mang lai mét phuong thirc hop tac
méi cho cac don vi cong theo duéi cac du an hop tac véi cac té chirc tu nhan
dé cung giai quyét cac thach thic va tao ra nhing sang kién méi cho ngudi
néng dan trén toan thé gioi.

du an nay sé co thé mang lai loi ich cho khoang 300 triéu ngudi
dan Chau Phi dang séng nhd vao cay ngd nhu la mot trong cac

nguon thuc pham chinh. [ ® ;
- DU AN NGO CHIU HAN CHO CHAU PHI (WATER EFFICIENT .
MAIZE FOR AFRICA - WEMA) - DU AN HOP TAC GIUA CAC (Y

VIEN NGHIEN CUU QUOC GIA CHAU PHI VA KHOI TU NHAN

Lua my khéng Gluten

duoc phéat trién thong qua CNSH sé mang lai loi ich cho nhing
ngudi bi rdi loan tiéu hda do gluten (Mot loai protein duoc tim
thay trong lia my). Cong nghé dot pha nay sé giup nhimg
nguéi bi di ing véi lua my va bi bénh Celiac vé thuc pham cé

thém nhiéu lua chon an toan hon.

- DY AN HOP TAC GIUA PAI
HOC WASHINGTON VA KHOI
TU NHAN

For more info about each of these innovations, visit:
Rainbow Papaya: www.hawaiipapaya.com/rainbow.htm
Vitamin A-Rich Bananas: http://banana.aatf-africa
org/news/media/new-gm-banana-could-help-tackle-
uganda%E2%80%99s-nutrition-challenges

&

Golden Rice: www.goldenrice.org

WEMA: wema.aatf-africa.org/about-wema-project

Gluten-Free Wheat: http:/css.wsu.edu/people/faculty/diter-von-
wettstein/developing-wheat-free-of-harmful-gluten-proteins/
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TUONG LAI CUA CAY TRONG BIEN DOl GEN

Cac cay trong CNSH duoc phat trién
trong trong tuong lai la gi?

Cay trong CNSH da va dang mang dén cho ngudi néng dan nhitng phat kién néng nghiép tién
tién nhat tu truéc dén nay. Tuong lai htra hen sé tao ra nhiing budc tién I6n hon nira. Hat giéng
BDG dang trong qua trinh phat trién va nghién ctu sé giup ngudi néng dan canh tac tét hon
trong diéu kién khi hau thay déi va mang lai cho nguoi tiéu dung trén toan thé gisi nhiing giai
phap chéng lai nan suy dinh duéng va cac van deé veé suc khoe.

T http://croplife.org/wp-content/uploads/2014/09/Climate-Change-Brochure.pdf

2 http://www.croplife.ca/plant-biotechnology/what-are-the-benefits

3 http://www.danforthcenter.org/scientists-research/research-institutes/institute-for-international-crop-improvement/crop-improvement-projects/biocassava-plus
“ http://biosorghum.org/abs.php http:/gmoanswers.com/plant-biotechnology-research-can-be-found-more-just-private-sector-universities-government

S http:/www.croplife.ca/plant-biotechnology/what-are-the-benefits

6 http:/www.okspecialtyfruits.com/arctic-apples/advantages-nonbrowning-apple



CAC SANG KIEN
CNSH THUC VAT

TRONG TUONG LAI

@ TU DPONG RUONG

Cac cai tién vé gidng CNSH sé giup ngudi nédng dan tao ra nhilng vu mua béi thu va an

toan doéng thoi khac phuc duoc diéu kién khi hau ngay cang khac nghiét trong qua trinh
canh tac. Cac giéng cay vdi tinh trang BDG mdi trong tuong lai sé giup néng dan cé thé
ti€p tuc canh tac tét va thich ung hon véi bién dai khi hau, tir d6 ndng cao nang suat cay
tréong, tang loi nhuan thu vé va duy tri tinh bén viing.

Tinh trang strdung hiéu
qua ni-to cho phép cay
trong st dung khi ni-to
hiéu qua hon, giup cay
tang trudng tét hon,
nang cao nang suat va
giam cac tac dong cla
phat thai carbon daéi vai
moi truong.

Tinh trang khang I
sé gilp bao vé mua
mang va giam thiéu
mat mua trong dieu
kién canh tac kho
han kéo dai khi st
dung nudc hiéu
qua hon.

Gidng cay khang
han sé giup bao vé
mua mang va giam

thiéu mat mua trong

diéu kién canh tac

kho han kéo dai

bang viéc strdung
nudc tiét kiem hon.

Tinh trang khang sau,
khang bénh va kiém
soat co dai cai tién sé
mang dén nhing giai
phap tién tién hon dé
kiém soat nhang loai
sau bénh va co dai
gay hai.

Tinh trang khang
man va chiu nhiét sé
giup Nnguodi Nbng dan
tan dung duoc nguodn
dat canh tac hién
dang khong thé sir
dung duoc cho viéc

San xuat nong nghiép..

Nhimg cong nghé nay sé
MANG LAILOI iICH
LONHON CHO
CAC NUOC PANG
PHAT TRIEN

- noi ngudi ngusi néng
dan dang phai déi mat véi
tinh trang thoi tiét ngay
mot khac nghiét va diéu
kién canh tac khé khan
hon do bién déi khi hau.

/@ DEN BAN AN

CNSH dang ddéng vai tro vo cung quan trong trong viéc cung
cap ngay cang nhiéu thuc pham CHO NHUNG KHU VUC
DANG PHAT TRIEN tir dé day lui van nan déi nghéo. Tai cac
QUOC GIA da phat trién, ngusi tiéu dung dang huéng lgi tir
nhimng sang kién tao ra thuc phadm CNSH véi nhiéu cai tién vé
chat luong, dé dinh dudng va tinh tién loi.

San véi ham luong dinh dudng cao va nang ‘

suat tét, nguon thuc phdm chd yéu cung cép +
calories cho 250 triéu ngudi tai Khu vuc Chau +
Phi can Sahara, sé gitip ngudi dan noi day giai

quyét vaéi nan thiéu dinh dudng.

Mién giau dinh dudng va dé tiéu héa hon, 3

chua luong axit amin va vitamin thiét yéu
nhiéu hon hon sé giup cai thién suc khoe cua
hang triéu ngudi Chau Phi, nhimg ngudi dang
strdung loai thuc pham nay la thanh phan
chinh trong méi bra an hang ngay.

A
¥
C

Thuc pham véi cac dac tinh khang lai mét
s6 bénh vi du nhu ca chua giau chat chéng
oxy hoa, dita long doé vai luong lycopene nhiéu
hon, Nngd va dau nanh giau vitamin C va E, va
cé&c loai hat dau co6 thé chiét xuét ra dau an tét
cho tim mach.

Apples and potatoes that don’t brown
when sliced, leading to increased consumption
for better health and less food waste. © <

CNSH THUC VAT LA
KHONG GIOI HAN

— tir cay trong BDG gilip nguoi ndng dan nang cao toéi
da san luong va dam bao an ninh luong thuc téi thuc
pham giup nguéi tiéu dung cai thién ché dé an uéng
va giam bét cac nguy co vé suc khoée.

TUONG LAI CUA NGANH ]
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QUAN LY TiNH KHANG

Lam thé nao dé nguoi nong dan trién khai cac
chuong trinh quan ly tinh khang doéi vai sau hai?

Quan ly sau hai luén luén dugc xem la mét trong cac van dé ma moi nguoi nong dan phai déi mat
trong thuc té canh tac. Hang ngan nam nay, néng dan trén toan thé giéi khéng ngung ap dung cac
phuong phap khac nhau dé loai bd sau hai va bao vé cay trong. Tuy nhién, tat ca cac loai sau hai qua
thoi gian chac chan sé tu san sinh ra tinh khang, chéng lai tac dong ctia nhiing phuong phap nay.
Cac nong trai trén toan thé gidi, tr néng trai BDG, truyén théng hay hiru co déu dang thuc hanh cac
phuong thuc khac nhau dé quan ly kha nang phat sinh tinh khang va dam bao rang hiéu qua ctia moi
cong nghé sé giup han ché tac dong clia nhiing loai sau hai gay anh huéng dén nang suat.



NAM BAT CONG NGHE

VUNG TRU AN

Nong dan dang trong cay trong BBG
khang sau thuong tao ra vung “tri an” -
trong mot 6 hoac mot hang cay thong

Tinh khang la khi co dai, con tring hay dich bénh tréi day va khang lai cac phuong phap va quy trinh quan ly sau 5 thgong khgrp chu;a el pnh NG BD.G'
bénh clia ngudi ndng dan. Biéu nay la hién nhién va xay ra déi véi moi co ché quan ly thuc vat - tir cay trong ¥z:ﬁ;::€::¢YUg:’gm¢3¥:gNRi
truyéen théng, cay trong BDG hay cay trong htu co. Nong dan co thé kéo dai hay tri hoan qua trinh xay ra tinh KHA NANG MIEN DICH BANG VIEC DAM
khang nay va téi uu hoa hiéu qua clia cong nghé bang cach tién hanh cac ké hoach quan ly tinh khang pht hop BAO RANG LUON CO MOT LUONG NHO
vai didu kién canh tac va muc do ap luc sau hai. Ba phuong phap tiép can phdi bién dé quan ly tinh khang bao SAU HAI KHONG Bl ANH.HUONG BOI
gom: luan canh, trong (tao) ving tru én (refuge planting) va lua chon cay trong BDG vdi tinh trang té hop : ;

CAC PAC TINH KHANG SAU. Néu mot
LUAN CANH

con sau hai ¢ tinh khang duoc tao ra, nd
hay con cai clia n6 sé giao phdi vaéi sau
Ba&i vi nhiéu loai sau hai khac nhau sé tén cong

khong co tinh khang va tir dé phuong phap

nhing loai cay trong khac nhau, LUAN CANH Canh dong ngo6 nay sé duogc gieo nay cd thé gilip tri hoan viéc tao ra tinh

SE GIUP NGAN CHAN SU PHAT TRIEN CUA trong luan canh véi dau tuong khang trén dien rong.

MOT LOAI BENH HAY SAU NHAT PINH - co trong nam téi va véi nhiéu loai cay R .

thé khang lai mot sé phuong phap phong ngtra. khac trong nhirng nam tié€p theo. TINH TRANG To HOP
Vi phuong thie luan canh, trong nhing loai X N o= ; I
cay trong khac nhau theo tung dinh ky trén Ca}}/ trong BDG ¢o tinh trang té hop co
cung mot khu dét canh tac sé giup han ché su thé KET HOP NHIEU DAS: TINH KHAg
phéat trién tinh khang clia cac loai sau hai. NHAU TRONG CUNG MOT GIONG CAY,

TU PO MANG LAI NHIEU PHUONG
PHAP QUAN LY SAU BENH KHAC
NHAU CHO CUNG MOT LOAI CAY. Néu
nhu Mot loai sau bénh phét trién tinh
khang v&i moét trong cac dac tinh nay, thi
nhing dac tinh khac cé thé loai trir sau
bénh do hoac loai bo kha nang khang
clia chung ddi vai quan thé sau hai.

This quadruple-stacked corn seed
provides four different built-in pest
controls - two for insects and two
for weeds - so farmers can limit
resistance well into the future.

CAC PHUONG PHAP QUAN LY TiNH KHANG LA PHUONG THUC CAN THIET DE DPAM BAO RANG KHONG CHi CAY TRONG BDPG, MA POI VOI TAT CA CAC HiNH THUC
LOAI TRU SAU HAI KHAC CO THE DUY TRIi PUOC TiNH HIEU QUA MOT CACH LAU DAI TRONG TUONG LAI. CAC LOAI CO VA SAU HAI CO TiNH KHANG PA PUQC
TiM THAY TAI CAC CANH PONG CAY TRONG BPG TAI MOT SO VUNG TREN THE GIOI. TUY VAY, BANG VIEC CUNG LAM VIEC, HOP TAC VOI CAC PON VI KHOA
HOC THUC VAT TRONG VIEC QUAN LY TiNH KHANG, NONG DAN CHAC CHAN SE THANH CONG TRONG VIEC HAN CHE TiNH KHANG O MUC PO THAP NHAT.
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CONG NGHE SINH HOC THUC VAT
101 TOM TAT

KIEM SOAT SAU BENH GAY HAI BEN MUC DO UNG DUNG GIA TANG
NANG SUAT CAY TRbNG Cay trong CNSH dang duoc phat trién ngay cang nhanh trén

toan cau va duoc xem la moét trong cac cong nghé cay trong

NIOITIE) €T [ ECETE S0 CIF ) G (g sy [9=min Vel duoc ing dung nhanh nhat trong lich s&r nganh néng nghiép

ho tro ctia CNSH tur d6 dat duoc vu mua boi thu, tao ra
nguon thuc pham doi dao, an toan vai gia ca phai chang.

MANG LAI CAC PHUONG PHAP LAI MANG DEN NHIEU LOI iCH

TAO GIONG HIEU QUA HON @ CNSH dang chimg minh nhimg tac dong tich cuc trén toan
) o ’ ) » cau khi dong gop vao qua trinh phat trién clia cac cong

CNSH dang cung cdp cac cong cu chinh xac hon giup ddng nong thon, nuodi dudng sé luong dan sé thé gidi ngay

cong tac lai tao gidng co kha nang tao ra cac giéng cay cang tang va bao vé mai truong.
maoi Mot cach hiéu qua hon, tir do dap ing nhu cau luong '
thuc ngay cang tang cao cla thé gidi.

S » S » .
BANG CHUNG VE TINH AN TOAN
ﬂ Céc té churc y té co thdm quyeén, chuyén gia khoa hoc va
nhiéu co quan chinh pht da bao ching tinh an toan cta
cay trong CNSH.

\/‘%\ée



TAC PONG PEN CcUOC SONG
HANG NGAY

Moi ngudi dang duoc hudng loi tir CNSH - dieu nay duoc thé
hién trong moi hoat ddng clia con nguai tlrsang dén téi - tir
nhing thuc pham ching ta an trong méi bta an, nguén nang
luong dang dugc strdung trong xe hoi, cho téi vai voc, guan do
chung ta dang mac hang ngay.

DU AN HOP TAC NGHIEN
CUU CUA KHOI TU NHAN

Céc t6é chuc trong khéi tu nhan dang phat trién cac du
an va sang kién CNSH dot pha gilup giai quyét cac tac
dong cua viéc thay déi khi hau, chéng lai tinh thiéu
dinh dudng tai cac khu vuc dang phat trién, cai thién
an ninh luong thuc va hon thé na.

NHUNG PHAT KIEN THU VI
TRONG TUONG LAI

Hat giéng BDG hién dang duoc phét trién sé gilip ngudi
noéng dan giai quyét tét hon nhiang tac dong tiéu cuc cua
tinh trang thay déi khi hau ciing nhu cung cép cho ngudi
tiéu dung trén toan thé gidi nhing giai phap chéng lai
nan thiéu dinh dudng va cac van deé ve suc khoe.

QUANLY TINH KHANG

Nong dan trén toan thé gidi, tr moé hinh canh tac truyén
théng, BBG dén httu co, dang cung lam viéc va cong tac dé
quan ly su phat trién tinh khang dé dam bao duy tri hiéu qua
clia cac cong nghé kiém soat sau hai.
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