





Challenge of the world’s
food security

Land reform
L technologues

,r
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Land degradation
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Enhance crop productivity

Effective use of genetic




Yield
INCrease
20—40%0

1700 mh/y
IN China







The rice case study

The genus Oryza

Classified in the tribe Oryzeae of
the grass family (Poaceae)

Containing 2 cultivated & more
than 22 wild species widely
distributed Iin pan-tropics

The Sect. Oryzae is the most’
Important germplasm in the ggpus
for rice breeding e I

et



Close wild relatives with
A genome

. rufipogon complex

. barthii, O. longistaminata
. meridionalis

. glumaepatula

(weedy rice)




species in
alls

Oryza officinalis




Extinction of O. rufipogon
populations

» Ca. 8020 O. rufipogon
populations recorded INn China
(1970s) were

» Size of many
survived
populations was
significantly redu




Reasons of extinction

Habitat deterioration

Human disturbance
<+ Agricultural land

<+ Water drainage

<+~ Animal grazing

Introgression of crop alleles?
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Evidences of introgression from cultivated rice to
Crrvza rufipogon (Poaceac) populations based on 55K
fingerprinting: implications for wild rice differentiation
and conservation

Lhiping Sang - YWeivee Zhoa - Jun Rong -~ Nian Xua -
Jimbkowsy € “hvens © Flawan=Hasmge 1.

Substantial gene flow from rice

crop to wild O. rufipogon
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iIgher genetic diversity

Introgression from crop
affects In situ conservation of

wild rice




Introgression from crop affects

e’ S’ =

genetic structure of wild rice




PCA plot of wild rice by SSRs
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2nd Component (16.5%)
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1st Component (16.9%)







Genetic diversity of wild population

Wild pop.
code

A

A

(S]

H

(0)

Nel’ I Total No. of

gene no. of populati

diversity alleles on
specific
alleles

13
8




- MNew
o Phytologist

Gene flow from cultivated rice to the wild species Oryza
rufipogon under experimental field conditions

£hi Ping Song'“, Bao-Rong Lu', Ying Guo Zhu’ and Jia Kuan Chen'
Uilbinntry of Educatbos Bey Libsopaioey Tog Beodieeisey S0 eoe ind |.-."|-l'-|.;|l.||] Engicerany, Linliiete ol Beodiveissy Sopmae, Fodis Ulinveiuiy "-Iulq.:hl
B % Ching: Ychaal of LiFe Somom, Wb Universcy, Wahan + 4472, China
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Biotechnology Qab &%

Journal

Flard soiechnofogy Jourma! (IDT00 8 pn 1<13 ool TOTTT L. 14ET-TES2. 2008 00488

Modelling pollen-mediated gene flow in rice: risk
assessment and management of transgene escape

Jun Rong'-“-¢, Zhiping Song '+, Tam ). de Jong®, Xinsheng Zhang’, Shuguang Sun’, Xian Xu', Hui Xia',
Bo Liu® and Bao-Rong Lu'*
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Fitness Estimation through Performance Comparison of F; Hybrids with their
Parental Species Oryza rufipogon and O, safiva

ZHI PIMG SONG, BAG-RONG LU, BIN WANG and 11A KUAN CHEN

Miwisiry of Educafion Key Labormtory for Biodiversity Sciemce and Ecodogieal Engineenng. Iestitele of Biodiversity
Sciermee, Fudomn Dndverwiry, Shangfad 200025, Chima

Hybrid vigor, poor sexual reproduction

No significant differences in composite
fithess across whole life-history

Results:

Rice genes may persist in wild i
populations via vegetative & S| x#

reproduction e e~
3 i=‘-!‘f"£r '*"\
.-"-‘ -.‘.'




GLOBAL AREA OF BIOTECH CROPS
Million Hectares (1996 to 2009)

o — = “Trait Hectares"™
1804 —'— Total Hectarss B 25 Biotech Crop Countries -
160 - = = [ndustrial
== Developing

140 +
120 -
100

B0

G0

4_[." -

20 - .

n E‘-J. 1 1 1

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

A recard 14 million farmers, in 25 countries, planted 134 million hectares {330 million acres) in
2008, a sustained increase of 7% or 9 million hectares (22 million acres) over 2008,

Sourca: Chve Jamas, 2009,



Contents lists avalabla at Scencelirect

Biotechnology Advances

Al h
journal homepage: www.alsevier.com/locata’biotechady _

Research review paper

Gene flow from genetically modified rice to its wild relatives: Assessing potential
ecological consequences

Bao-Rong Lu *, Chao Yang

Ankery of Blsranan Ky Ceborgiory for Bodeerrmany and Fmbgicy Enpeeenieg. uinee af Bodrverarny Sovme, Fadon Usierang Honda Ssad 2N, Saaghn JOTET, (i

AETICLE INFO ABETEACT

g abde anline wEx Podlen-mediated zene B 15 the majer pathway for iramgene escape from CM onee ey wilkd melatives.
ransgene scape 0 wikd Ones speaes having AL-genomes wall Soour il GM rice i released to envaronmenis
Fy s with therse wald Drysa species, Trampens may persisl 10 and spredd in willd populions alser pense Mow,
oy nesulvieg urwanned ecological consuenies For sseseng the palennial oordegumoes cissid by 1130 e
mmﬂm escape. it i3 imponast 1o mdentad the sctud gene Mow Feguences Fom G mioe do will relalives,
— iraregene mpresdon and ioherzance in the wild relaoves, 25 well 5 feres changs: that browehe oo wild
Oukroming ¥ relanives by thie ransgencs, ThE aroiche reveas 2idess on ITaNGEENe ¢wCape rom nce 1o s wibd relatres via
Ik pere Mo and ols eocdoecd comsequences. A Bamewik for psessng polzntial ecological owmeguenoes
b cnerd by iranspens escape from G rice to it wild elairees is disoussad based on studies of gene Mo and
fines changes

£ 200049 Flwevier Ing. Al dghis resereed.




Fithess study of GM — weedy rice hybrids

Q Wild rice GM rice d

, Transgene (+ -)

F, sub-population with F5 sub-population
transgene (+ +, + -) without transgene (- -)
: :
| |
\ 4 \ 4
F5 sub-population F5 sub-population
with transgene (+ +) without transgene (- -)

Vv v




Journal of Integrative Plant Biology 2009, 51 {(12): 1138—1148

Performance of Hybrids between Weedy Rice
and Insect-resistant Transgenic Rice under
Field Experiments: Implication for Environmental
Biosafety Assessment

Qian-Jin Caof, Hui Xia?, Xiao Yang and Bao-Rong Lu’

(Ministry of Education ey Laboratory for Biodiversity Sclence and Ecological Engineerning. Institute of Biodiversity Science,
Fudan University, Shanghai 200433, China)

Hybrids (weedy-crop)
GM rice lines (CpTIl or Bt/CpTI)

Weedy rice parents l""* | el
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Pure or mixed planting ! S




Weight of 1000-zeeds (g)
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Pura cultivation of weedy rice or hybrid Mixed cultivation of weedy rice and hybrid
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populations

With transgenes: CpTIl (++ or +-)
& Bt/CpTIl (++ or +-)

Without transgenes: CpTl (—) &
Bt/CpTIl (—)

Normal or low insect pressure

Pure or mixed cultivation




Insect index

No. of seed

Insect index & seed production of F,

40 - 40 |5
35 A 35 |
30 A 30 |
*kk *kk
25 A - R
T
20 - 20 |- 1
15 - 1t |
oA
10 A -+ 10 |1
0 I 1 ] 1 i 0 n
Cp Cp mix BtCp BtCp mix Cp Cp mix BtCp BtCp mix
1000 - 000 | -
800 - 800 | - **
600 - 600 | - -
400 H 400 |
200 - 200 |
0 . 0
Cp Cp mix BtCp BtCp mix Cp Cp mix BtCp BtCp mix

Low insect pressure Natural insect pressure



Insect index

No. of seed

35
30
25
20

15

1400
1200
1000
800
600
400
200

Insect index & seed production of F,4

Low insect pressure
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B R

wa wa-Cp pure wa-BtCp wa-Cp wa-BtCp
pure mixed mixed
*x
ac
wa wa-Cp wa-BtCp wa-Cp wa-BtCp
pure pure mixed mixed

Natural insect pressure
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On.
Rice & 1ts wild relatives co-exist
worldwide

Crop-to-wild/weedy (trans)gene
flow occurs

Introgressed (trans)genes may
change fithess & Illw_
of wild rice |
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New challenge of in situ
conservation of wild relatives
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