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Market Area Production
Year (1000 Ha) (1000 Tons)
2013/2014 2,553
2014/2015 2,654
2015/2016 2,128
2016/2017 2,300
2017/2018 2,104
2018/2019 1,635
2019/2020 2,534
2020/2021 2,668
2021/2022 2,047
2022/2023 1,859

2023/2024 2,350
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demMfFUB pPXFMbTB pc

bl F3 mbl Fp pmtm 0o0pT1T M_
mpbp, 9FpFp b73FUbs cxf | TFRK
Pl FD ¢
pp FpTC bl F? WIOFH pxv bmHE
p xt cB pPpTHOMb Fp |
O2pTM_ p1TNh pp eBNB E€UYX CT X.
p
(Domesticatioph a4 p H
mpbpmMF pp c¢cdkF 3V i 3 FOXF nafFTlx
Qy> FT ppFp Fp OT1TM_UT
(Mutation Breeding:) A4 H V.’
ppO, eB pPFT AHYPBFbHB pIy, ¢cB
dpHH e¢/JIy3A F1TM ¢V TOT AoHTBHFIB
ClfF? O0%¥uB AafFrlXF 2FJ37% .Cl fu

(Polyploidy) a MmCH B M Qt

clOH_ afF33 nt ClrF3yyB nsl Fp a
HbF afFp332 CTtTF e¢B UBC2ppk as

M POy 1GR3 pgebB  porbrh opp @ &
OPPTFTECDPLP CYXHBABHEMPCIl F 3yB OI39
AH T OB rF fexToplebhT 2 ACHK D TICH F Iy bl Hioky bUF
ppMBERHHYE KPEF

(Tissue Culture)) mn Ot c.
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(Genetic Engineering 2 Oy 3 1

cvygst echC3ns aF339 Y9FbF )X
Fp upfrthb FNnlOF P Nt ppFp dY9p mMO¥Y
Bacillus afF339 nt Fp ucCyY@l ptmOv BC
M9 N3 Y9fFr xFHyc eyt CF Myingiensi
bpFp pHI ™MFfF>3> pp amfpr UBC3%Kfp3 e B
& XKIDBK €B p JoFF HKFm Bl B MdH B Uag XF i1 33
.M

bpH3> Ut f_ pp YUYV I3 v s3stTF C
cB MOFU F?2 Fp O3 ppHB ©6PbH
Fp 6Pbh WHXY pPOF m ¢ Xif HABFc npt
bHlyB Ult WNUPpFIAIMP MUPHT X

FCy_ Fp €2F eV I3 M €V rx mF§F?>
CTF

Maklng Salt & Drought @(}ﬁ Generally, "transgenic” means that a plant has received genetic material from

another species, and "cisgenic" means that it has received genetic material only

TOle ; nt COH:on g\ E from the same species, such as a wild relative or a different variety.

o (M

%ﬂ/ %

Domeshccoﬁon

Makes less fiber when

Extra-long
roots

chromosome
chromosome

grown in salty, dry soil

Arabadopsis

Tiny weed with a gene variation

for salt and drought tol
or salt and drought tolerance _— @ SQH; Qnd drought
vector t0|er0 nt COtJEOH

® Use molecular @ Put the gene into
scissors to clip out * / the domestic
\ O i’;#
Mw"'-,
]

the desired gene cotton genome }Em_oﬂg
" roots

pPpO, e€B 3TC3YbH BFI 3t



https://www.britannica.com/science/Bacillus-thuringiensis
https://www.britannica.com/science/Bacillus-thuringiensis
https://www.britannica.com/science/Bacillus-thuringiensis
https://www.britannica.com/science/Bacillus-thuringiensis

Breeding More
Nutritious Wheat

‘ Allele for
higher
protein
content

chromosc me

High-protein wheat
High in protein, iron & zinc,
but less grain per plant

2

@ Cross the two types of wheat.
@ Collect and sprout many seeds.

@ Test offspring’s DNA for high-

protein allele; 50% will have it.

Billions of people worldwide get most of their calories from wheat. Making a highly
productive, more nutritious strain of wheat means better food for more people.

@ Grow the positive offspring and Back-cross:
Breed with the high-yield wheat strain.

High-yield wheat
More grain per plant, @ Collect seeds from the most productive
but less nutritious plants and sprout them.

@ Test DNA for high-protein allele. Because of A
recombination, there will be more alleles

from the high-yield parent.
@ Grow positive offspring and Back-cross
Sprout, test & repeat
Breed the most productive high-protein offspring with

the high-yield strain. Repeat until you have the smallest
piece of DNA that contains the high-protein allele. >>>

High-yield, p»
high-protein wheat

chromosome

CTF 6B pHTH3 amMpiB HIFfC nCil

Breeding a Blight-

Resistant Potato

Domestic pototo

Makes large, tasty tubers, but ‘ ﬁ* ?‘P #
vulnerable to blight fungus !

@ Cross with Wlld pOtOtO

Resistant to blight fungus, but

makes tiny, watery tubers

et e e .

@ Collect and grow many seeds.
Offspring have 50% of their
alleles from each parent.

@ Expose to blight fungus

Blight fungus infects potatoes and tomatoes. Jt can destroy an entire field of plants
in less than 10 days. Blight caused the Irish potato famine in the 1840s.

@  Back-cross

Breed the most-productive, resistant
offspring with domestic potato

a.froﬂfe?" %”.‘f"q’e ‘5"

@ Collect and grow many seeds.

ﬁf# Offspring have 75% domestic

alleles and 25% wild alleles.

@ Expose to blight fungus

@ Back-cross, grow & test
Breed the most-productive, resistant offspring with
domestic potato. Their offspring will have 87.5%
domestic and 12.5% wild alleles.

Repeat

Keep back-crossing, growing & testing until you get
resistant offspring that make large, tasty tubers »»>
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https://en.wikipedia.org/wiki/\WWhe

nFslFxFNTF pp .
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https://economic.mfa.gov.ir/portal/newsview/594
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( International Maize and Wheat Improvement Center (CIM!
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https://en.wikipedia.org/wiki/Wheat
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https://economic.mfa.gov.ir/portal/newsview/594596
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https://economic.mfa.gov.ir/portal/newsview/594596
https://www.slideshare.net/Safarnoori/ss-7932670
http://learn.genetics.utah.edu/content/cotton/crop/
http://www.biologydiscussion.com/crops/crop-improvement-methods-top-6-methods/17641
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https://en.wikipedia.org/wiki/Bacillus_thuringiensis
https://faradars.org/courses/fvbio9506-plant-breeding
https://www.facebook.com/www.aria.gov.af/

