FERFRE N




[Jgl-1L
|

2010 T M ARAREREIRS

2010 Industrial Biotechnology Development Report

FERMFREGHFEEDBEARL HE

4 4 & K &

it X



"' B N

ABRET T AV ARARAE N RGEE=RZ—, TERET T
HEVIBAR TN KR SBOR . BRI G RER. Pl kR, K
TREB 2 T T AR E R ETHERE, ARBRETRRIRBE. T
PERE R A= . TEREA I, %EaﬁL—iT-—J—-J.k'F VIR TR P FFTH . K
TR AT AR BB EANEEFH BRI, ABLED K3t i K ifﬂ@%
WAAR T, EARE THAEYRR. SRAEYE. REAYY. HT)
MIRTE TV AP EAR T R BENE. T KA S 0L H
FEESMEE R T DAL A E AR MBUR ., B0, AR B
SOCRA  THE, DARFESCHEE RIS, Heah, HATES X 2009 4E H P34k Tk £
VPRSI ERFAA BT, H5iEHE — RN AT % 8 i e A k4

ARG B AT . 8 25 Be AR Al 25 35 Tl A 40 85 R B 55 F 9T %
TAERBOHE AL . BRI TAEBERF R A= AR % 555

l..__ -

"ln-_

‘—4:

ur

EBEMEBE (CIP) #iE

2010 Tk YR & R 44/ BB Be Ak f k2 54
H B bit, 2010
ISBN 978-7-03-028270-5
L.@Q2 .0 . O4PHEAR: TlER-HAR L B-BFIIHLE-
1-2010 IV.DQ81

H ‘}b‘iﬁi@ﬂ}’rﬁ\(‘fu) BAEZFE (2010) %5 131946 &
RESRA. §F ¥ E4p/huass. ik
WAERP 4. AR E5/H @%b, 2Rt kD

T
&

4 £ & M &R
WHARERAR I 16 5
HEEL 405 . 100717

nttp://www.sciencep.com

B 2 % A 5 Bk
PR AE AT SRS LA

*

201047 A% — PR FFA. 787X1092 1/16
2010 4F 7 A% —WEIR  Ep3k. 21 1/2
ER%. 1—2 000 F8. 550 000

EHr: 80.00 5T

Can Ep 2 it [a) g, FRAL 7 37 )




ERMIENZ
F F FXF
BlEE #AEA
T B EERHTER
THhE 3T Kout
Frek LERE LiE
B B HRESE HRE
HFEIE BaT KRN




MEENZ

F & Giup
Bl £ &, FRHE MER
RESRE EEKBEHF)
X R HRA THER
RE AR G ps P
XM K & &K % KRG £ F
A og B O F W B B ORI
R¥EM W oK & 1’ Jedk Ttk
W WEL EZ2x FEHMA  F4AEA
FREF F K KFEEZR O K NER
| 28] XML AW L F Ly
'R
2

BRME-FHL gk FNRE AT IMEK
MEE EIAM IBE  IHF  IHB
FEx EIZAR O F OHF MIHs K @
R OR % BXI Fa%E kK4
K B OIK & K 4% KF4L kP
KK K F OREBE XK O Aax
B RB&E%E KW EK#Hir %k £
% F8  Stephen S. Fong




RBHk
513

X

He

A K
1.

Za gl
/2

U R CBE. TSP T ERBR, LIRS T
B LA YU
théﬂéé
R I S
(2010 TV AR K JE

W

LA K

WA AT AEPIHIARS

F L

I:ZIE

Woh %

Bl R ERE LTS

g1

HAIZHA, %
SRR A i
BEEEE, LI NFEHIE B
1. B S ESE L

(L

ﬁ?ﬁ%ﬁﬁ%ﬂfﬁ% 5'51»_._4&*

HLEE X BHEG B)
H ro it

SE BT

N

NI

fE,

YIRS
Rl ) 2

&

A

T

/_Z:J:

iR —

AN i AT
Gk 7/ N 1

AN -

i B
H 6
A
ER LAY HARS
% B R IEMUE TI/EREE, &
FRpERIR, %518 Tk A=
WAEPIF AR K,
S-S HRIAR LR HEH BRI AF
Fﬂnnzi—‘
(2010 TNV AEYIF AN K
YR I & 1) Bk
A EHEERL
1A JZ Rk,
o Y

IR A

B i
R, ZIRERE T K
4T AR e AR AT R ) A 53ﬁ]
&t R

x|

, [ EMEEHE T

i

RN
T i

g =

fil 2 DA S e SCAE A TR
R B, S1EE—x

(1]

2.

bk:

AV AR

IS

I 1)

77

SCRFAIE

o |
A
45D R AR SS
- &R
RBUER ALK

LS T A= W R ) IR N e J i
AYdmBE RPN ER. 1EEH.
HURG TR E

FHR, AEARaAESAZZA, BiF

*bL

il 1Y
T TORAE

- J

T

|

pul

Y= A
-

THT

= W H AR A B Sk Hb
585 AN
H M
Ik I

» A A

LﬁE%
B

L F

?

3
A

i
X

s

A AR

i,
7

B Hr

%%Hgﬁﬁji %E%ﬂbﬁﬁj

7

A RKEEA A

"PHZH 20 ) B
IR NAE
$+%L&E%DDWQJ%EJ:E§E

T

E;m

b =

|

HIH
— PR
5L [a] T

=

FE S

f
H TR

V==

SR

R

Y-

T =1
e FL 2 —,
BHPTK, I
G G T
B, AABM
REEHIR NS REERIR, #57

| B2z B i) BLf
i S e A A
BRI K,

H 25 SR A A
CH A TR
WA= P BRI

atjﬁEL

E bé —
AR

Puit. A 1 RENS 4
R A=l R o

2

e

ise

g =

Vsiid

%)

A
Aﬁtﬁﬁjia

4T “1+10”
TERN—
Tolk~

X

R/E N
AR ER
2, B

2 iz A

M. SR T )

i ELAR & . f’iﬁ‘fﬁ
?é]ﬂ&m,\ff 5
‘Tolk A

X/Erq
VA B AR RIS H R

ln

s

B R RIE A

B

117;7(]_)

%, £

BARFNE . AT KA

Xf 2009 4

*

B A AR
k. A4
BiEM, LAk,

B B B AT
ReiF. €K, ULMHR AR HE! H

IR R BRI E, FRATTAES
b, FAT A
AR &

Sple
R HO BRIk 4% .

=

JE‘%%H%%

vl
W27

TYER
HREXLZ
5 PR

':Xi_d

?ﬁ@ﬂm
WNAMETT & R AL E PSS IE !

(2010 T A PR ALIERE) ®HEH
10 4E 6 H

20




R
p, A T (1)
EEme%ﬁEﬂﬁﬁ - B (2)
BT : PETTEFEERP T PR socvrrerrcercccectttstitttcescesssssssssencesssscasssascnssnnnne (10)
KTFHRE T AEYFEAR KR BRI ZL ccverecccttetttttttttttetttesttsccstesscssessssssssssnssesnes (18)
T T ARSI TE S EI R ESIFI [ cevececrrerottecrecttetescteccscsssssesasscaccsssccsnnnssensss (28)
71, i - (53)
¥ i — tﬁi%%ﬂ? .............................................................................. (54)
WAV GETR R T B F FHFE AR covvevececeectettteiittttintttnteiierteeesnonsecsennecesnssssassassnsss (55)
ﬂﬂﬁi%ﬁﬁ%ﬁﬂ%ﬂr s IR L A (67)
IR A RIRIEAE DA . BRI AT TN SE sevverroerenrertnnteettceiesstsnsenssssenennnnsanes (12)
A YR IR TF R T M W ] vevvevecscreccesoratereennanensresscosatssnnsansesssccssennenns (79)
=g - %sztz%#r .............................................................................. (92)
BRAEYFRTARERELEEYIRBE R R F]  srececorescrtecssestsontasssocnsensennns (93)
BEYIE: FABBRAL T AR Y BBE crvrerrecorecrrttcttcttnttttcstessiessessesennssses (103)
F = %%f3%¢ .............................................................................. (112)
%%gﬁ}—‘—v AL BB *ﬁjﬁ,ﬁ .................................................................. (113)
@ﬁﬁﬁ*ﬁ%@?%@ﬂﬁmgﬁhw%mﬁﬂﬁ% ....................................... (123)
FRAPY U T eocccrccrcertccccecescencnsssarcscsecsscnnncsnscossssecssssssssssssnsnnnnneeen... (132)
RHEBERNGMT) . AR SHARELRE crvveccerttottatttciittttitittcceessscssecnsssonns (133)
B A Y T L AT ) R T (147)
[iEE ﬁi‘j{gigﬁﬂﬁi ; FRIA YL T ) oevvcececscecsecssecaactonnceacssasscssecesssensncasscsssssesse (161)
FUH ﬁﬁfikiff@j*éﬁﬁmmﬁzu ................................................ (169)
PE RN R TR IA T S I TE  coverecerereenanruuniesiieeeeeeenescesceseonsannnnnnsssnnnsns (170)
LR €L NG B = N () L 2 B (178)
D T ] e ] JHl] oo v oo v emeeeeeenenrueronianneneeensnnsesocasonceanssesensensesnsonssnsnnnnnnnsn.. (186)
F E DL TE Z e oocovcersrerncctcccennncscnstocescscnnnennssoncensesssssssesssonnnnn e, (194)
TR KBIAR R GER B PR R R B s eoesrseettrretectsrtersecsnnsecnnnsennsaes (195)
WA ) TR A S T 00 R G SO AL o K MR S 0 (B B BRI v eveemmemmenennnnnne, (205)
RIBHUEVELT Y - 2 B BB B B B K F) FT B I o+ ovevveveenecnsenenrusnnsncesansnsncsnsnns (219)
F i+ Iﬂi%ﬁ*%‘fﬁ%ﬁ‘?ﬁ* ......................................................... (230)
P YA BHIHBE TR secvcoooccccccertotrercecneseccnsensnsscccsacsensnssscsocccsonnnnnnnsesnnnnnn. (231)
(BT P IR TR A Y AR IR covverrerrercreccestereacearsncssscansencnncnnes (245)
B R R T B BRI T HE R sevvveeereeeoreetnntetteeieteeecteceenccconcessssecnsncssnssssnnnnsnnnnnn,. (254)




s P 2010 TP AV AR K iR &

FEHUE WAL T A R BT R4y vovvreverreeerrecentcestttiitttsattisntsosscsssanscsnsscnnas (263)
F\ BB TP A FE A ceeeercereectentiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiciiccnectconcncnnes (270)
B A W 7 TP A A A BRI R SR JES  ceeereeerectttnttiitttiiiiiiiiiiiiiititicinanans (271)
P B B BRI JEARTT JTEE  oovvoverersersercastastasencencracsssssssassessessessassassassasss (287)
| == T (301)
g?gﬁ?a@ﬁcl’kmﬁj%&rﬂ@ﬁiﬂ- ............................................................... (302)
ii%%ﬂﬁfmﬂkﬁi%ﬂﬂﬁ ........................................................................... (308)

2009 FE TV M AR B G GII  cvvvovererecrrnrreeresssacasasssrorsesssrscsssssasesasnsnsasns (319)







1

B
ANt

ERA: P e R B e e 2

EZE=
(P EFFRAEWF R, X 100093)

i B AXFZIZTRTIEREDABEZAARARTEEYRREENG EZZT G,
A, BRI AGIAF AL A, FASFA R T, HEM R KKIRFL
R, BEAFREPRIARKEDERBKE. fpit, TH—RFK, KE, 76
At RALD R B K vu At , VA n/ﬁ-ihiﬁ\ﬁlﬁ?iﬁ?—ﬁﬁlﬂkﬁﬁfl’J:kFElﬁm
TEiIR 2FREd, FERAEHR, KMEEE, £HEK

-H.

Prospect on the Research and Development of
Nonfood Bioenergy in China

Kuang Tingyun
(Institute of Botany, the Chinese Academy of Sciences, Beijing 100093)

Abstract Nonfood biomass would be major parts of bioenergy in the future in
China. Marginal land such as desert soil, salt soil, mountain area and fresh
and sea water would be explored for biomass production. Respectively adequate
plants (including trees, herbaceous, microalgae) cultivated in the margin
lands need to becollected, selected and reconstructed, through traditional and
advanced biotechnology manipulation aimed to accumulate much more solar en-
ergy in unit land area.

This chapter briefly reviews the present situation of nonfood bioenergy
and prospect its bright future in China. The long term research projects that for
nonfood bioenergy development needed were listed.

Keywords margin land, nonfood biomass, solar energy, biotechnology
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Kuang Tingyun, protfessor of Institute of Botany at Chinese Academy of Sciences

(CAS), academician of Chinese Academy of Sciences and academician of Eurasian Acad-
emy of Sciences. She got B. S. from Chinese Agriculture University in 1956 and obtained
doctoral degree of science in philosophy from biology department at Moscow University
in 1962. From 1981 to 1982, she worked as a visiting scholar in Michigan State Univer-
sity and Plant Research Laboratory of the U. S. Department of Energy. She is the direc-
tor of the Academic Committee of State Key Laboratory of Biomembrane and Membrane
Biotechnology, and director of the Academic Committee of State Key Laboratory of
Plant Physiology and Biochemistry. She is the president of Botanical Society of China and
honorary president of this Society and Plant Physiology Society. In 1987, Professor
Kuang was elected as a member of the Executive Committee of International Society of
Photosynthesis. She has made significant achievements on photosynthesis research in the
world. She won many honors, including a second prize of National Natural Science A-
ward, several prizes of CAS Science and Technology Advancement Award and Natural
Science Award, as well as a first and a second prize awarded by Heilongjiang Prov-
ince. She was rated as an advanced worker in science dissemination by China Association
for Science and Technology, and an ambassador in science dissemination in Beijing. She
was also chosen as a female model both by the nation and the CAS, and one of the top

ten outstanding women within China’s State Organs.



