FEXSERIRL




] B b A= 9 £ R 3 R

Advances of Agricultural Biotechnology

* m & BE

A A A B AL



(R)EEF 0615

E-BERKE (C1P) i

B PR AL A B AR # & = Advances of Agricultural
Biotechnology/ F B &4 E . - L5 . PEAL VR 1
AL, 1997.11

ISBN 7-80119-485-3

[.EH- 0.%F- 0. RIEER EYEAR-E
Gi-tH  IV.S-188

FERAEBE CIP BEZFONE 21777 &

HiEmE F M
FALB AT $ #
R & AT B K & HH R
(AL e X B A HE 30 5)
%2 # FEHE TR TR
U A EEDRS
Foo&E 787 K <1092 £% 1/32 WK.4.25
Ep ¥ 1~1000 ##  FH®.95 T F
/1 K 1997 £ 11 A€ 1997 £ 11 A € — K 00 R
E #hr 8.00 7T




FF

KA IBHAGEFEARAR YR LESF T
SR, HFRMNBT N veRihrfewe, LHAR
RMEAETEREGR AR LG EFLPFELRERLDALEY
HEHER, B ¢ REEBEAERREAEEALS AKX
FHEALAPFEAEABRKL. H TSP 20822 HHEKRY
#HMEE, FEG 83 HH A" MG L L Fit R £
Bé“dm2l et hmE K" BASF . F F—-hitHh
AR I ACER FESI SIS FXEEE EES IR
B, NBEBERLEBHERKGNE, 28RN BERLHH
ARG R, L SHOATHARLIE Kiin, LERF LT
RERLEHE KGR A,

PEELGH-HHGRLAKESG Bir L& E Ll
BEAREESG, HFELXNF BB RREHE KN RE
ERAPALEL AR, R LB R EGER I HAM4
AAZERE FLREFARLEKANLES RS EFL
TR, ZOEALZKRFHEARKRR, ATHERGZTE &
A BRI RRRETEGUREIH LG, B, Rk
MEFESREOREALLREALZARELE FH K
HERABE,

PEREAFEARLKTLEP Ok TE ALY
AL &% 2 nr 625, BHFHEAAX
FHE A AR KB TH, (A WU RKBR)A A2 10 48

1



AP EEKBAGRRE TAWHAARGRRHA, &
— R e FFTHIMRTLEER -G LAABTERB, &
AL RS KA R AGTH L2 LML P e —
Btk A

AEHOMEER KRB E B KEBH I F £
MEBELATAT RBE G RKMMEARIRER, Lo
FMALERFENG R RNARTE —~2F 544
HRAFENFABLEPHALAR, TR RSB LHHLK
AR TFRAFLUGRFTARILR AL REHE AL, £
WM KEE, ARZRTFARLAEZFHEY RE L5
SEHINR A EHG. ANFLAL IS FHRHE
HBELOXGLE AS-AAAMNFFTOIKMEETR, %
EhP S8 BHR, QREERARMKNGE P L4,

7(2/)5/?7\ % #

PHRLEEFRHEIRELET S =
v B K F 2 % R F 2 HFL
1997 £ 9 f1 16 B



[~ >

il 3

EYAKMGHAN2l $4HHE, FSERHLR LS
MEAREHEPHERER A ETRK, SEHTFREEHEK
AHHART FEFZVAHGENEFFOBEN, 2EEK
VEWHEAAREHA LT —EL TR EHRM, ERMNATE
RELAKERTEEEIHLERE THE., FFELE - REX
EFATH LM TR Y EHHEALREGRYR, FH
FAEMRBEHAN22DNELAREEIBEALRETR, Utk
Kl amE Ry T h#sE . NFAHREIEFRX LK
BRYHANMNBEEX RV EPHEANZER AFBTH
ERALEIBATRENEWHAGERS A, hEHEN—
ERYHEERIHHE REAFNWEEAREFZGEY A&
BRIVEHBEANFAEETAREAZ S,

KBUBRAERNBTHI0OERTEARR YA K
KA ERFLNHAR, TEABTHANSL, A E SN
BTYREWBALROE RS L BRXAREHAEAR
) FRBEARARTIEFATHTIELRE RV EWER>
LAY, UR KL EPRERIT T RENE R
&k, THNBELYFARTHHBEAR FHEARRF £
RRFEHESEE, :

ERMAFTRL AWMU AN IBRBEESE T, A £
FHAERTRENENEAEAR, EFREEPH AR F
KEOEE, FofA A AENXREL, #A0% M58 R

1



THREEREAXAAREF LR L LARNBE X, BA
FEMAE AR BEETANHARBOIBRELEX
MEFmEENXREETH, EATEHRIMFRAHAE
G ELNENTIREEXNAEIR, XIBZREAH N
o, TE A ERKFPEARIHEREPEATRTF
FRGARABEXRERTPCHAAEATARERHE
PEAMTIEAL P CHHARZEELAK, RINAFTLF
HAINEE FAMBRE T TAINXH, CERHBF
REKRET AEF BMER EZA TR BAE . A&1.
FXERFHEEMARALR, ANLTRNEETHR
FOLFH EAEEUGFANGHFRER R AH; R
i EERH(AENBE AR ZER AL EHHEIEF
— IHREEXAAARREFCHER EH 4K, URH
FEFHELRFFEL RNATHAIHLARE XH A8
AT ESBMEXRARCHBNAFREHARR LA
HUEUHERFE KB A TRNEZFNEN, B THE
AR, BFREFIY — B EEEEXR, AR —HETER
Kk E,
HMTEMBAR-THAFH, A RRR, H o7k &
AR RERRTHF AL, TEERER I FATHR, ¥+ 4#
REBRIL—EARD, RASREEHITHE.,

%%
1997 %9 A 16 H



B xR

B—8 BERRUEDEANERES o (1)
MR WAL (3)
AR ARBEEIRE e (5)
PO AR AR AR IR o eve e (5)
- ﬂ‘%tﬂ’fﬁ%%ﬁﬂﬁﬁ - (7)
= %%tﬂ&*&iiﬁgi‘tﬁmﬁﬁﬂﬁ%ﬁmﬁqﬂ%
= %E@&*Eﬁﬁﬂikf’ﬁ%ﬁﬁ‘*% ;= REERE (15)
U FAFEEEEAREFRSEERH&E A (20)
A HAREREARE TR ERNRE LEEY

- (22)
T H*Jﬁ’f?lﬁ N )
— ERE MR BRE e overeree e (26)
TR B R EER R e (31)

WMOUM BREHAR v e (34)
— R RPBIRFIEENS oo ree e (34)
TN R ARBBEEG Lo (37)

RER BRIRHARTEMZEPHER - (40)



Eﬁﬂﬁﬁﬁﬁﬁ% e (40)

%%ﬁﬁﬁ%%%ﬁﬁ&ﬁ ........................ (42)
W\M%itﬁwﬂﬁj\ (43)
jiﬁmﬂégwﬂmkimmmmmmmme(”)
IS CEREE SR EE R - sreeeeeeee (44)

FARE RUIEHEANRLETR - e (46)

Rﬂ%%&*?m%%ﬁ%&%%tﬂﬁmﬁ&

: - (46)
::ﬁ%ﬁﬂi%&*t%i%%i?%ﬁ - (52)
ZVEMHARZEHEE-- seenneenes - (55)
EH&&%%H*W%ﬂWEK%E) - (61)
?i@@ﬁkﬂ?%%ﬂiﬁ%&ﬁﬁmﬂﬁié

HEFEAY - e e - (64)

L B &ﬂi%&*ﬂ%%iﬁﬂﬂﬁﬂ - (66)
— FEEREYERBRTIR e (66)

BAK BARRUEBERPLAL oo (88)
— AR AR LA EARFE - (88)

T EEEFAARLEMEAR = LEBRIRK- - (92)
= RUAEBHAR T WAL RIE BEER e (102)

BAE RREDBARUREG - (109)
— REREEYHEARWERES o (110)
EORAER 21 e EmBE AR (114)
W P ERRREEDEARGESFR A - (115)
H AR R AEREARATR o (117)



Contents

Chapter 1 Development Trends of Agricultural Biotechnology in the
World
(D)
1. Research and Development for Transgenic Plant and Animal
- (1)
2.Biotechnology Industrialization - (3)
3. Policy Environment of Biotechnology ««--- o orr-eeesioeieaeees (5)
4 Infrastructure for Biotechnology «oroerrrererer v (5)
Chapter 2 Transgenic Plant Breeding - oreerersssmeoneens (7)
1.Basic Research on Transgenic Plant < (D
2. Breeding for New Variety of Crops with High Yield and
Super Quality - (10)
3. Application in Breeding for Crops with Pest and Disease
Resistances - (15)
4. Breeding for New Variey of Crops with Stress Resistances
- (20)
5. Breeding for Crops with Herbicide Resistances - (22)
6. Genetic Engineening of Forest Species <« -rrrvoererrnereeaneer (23)
Chapter 3 Transgenic Animal Breeding - e-coseermnen (26)
1. Recent Achievernents on Transgenic Animal Breeding - (26)
2. Application of Mammary Gland as Biological Reactor
in Agriculture - (31)
3. Research Status on Animal Growth-Promoting Hormone
- (33)



Chapter 4 Research on Cloning Technology =~ oo (34)

1.Research Trends for Cloning Animal = o-oroer e (34)

2. Significance of Cloning Te hnology in Animal =<+ e (37)
Chapter 5  Applications of Cell Engineering in Crop Improvement

- (40)

1.1n Vitro Culture for Micro-propagation Plant «-«---ooooeeeee (40)

2. Breeding of M()n()pl()id Plang ---cvceveeeermrmm i (41)

3.1In Vitro Selection and Somaclonal Variation = -ev«rereeiereeees (42)
4. Embryo Culture and Distant Hybridization «+--+ocoeeeeeeeee (43)
5.Cell Fusion and Somaclonal Hybridization — =+-+=erereeeeee e (43)
6.In Vitro Production of Secondary Metabolites <=+ «--+-«------ (44)
Chapter 6 Safety and Regulation of Products Developed by
Using Agricultural Biotechnology -+ ---- ===~ (46)
1. Theoretical Concepts and Methods of Safety Evaluation
On Foods Produced by Modern Agricultural Biotechnology
: . . (46)
2. Most Influential Provisions of Agricultural
Biotech Legislation ++++rt o servrresnssroi o (52)
3. Regulation Strategies of Biotech Safety «+-eoceveverieia ot (55)
4. Intellectual Property Right of Agricultural Biotechnology in
Asia-Pacific Region s resgeerisminiiiiinien e (61)
5. Assessing Safety of Genetically Modified Organisms and
Products Derived from Genetic Engineered Crop Plants in China
e (64)
Chapter 7 Institations and Planning for Research & Development
of Agricultural Biotechnology in Selected Countries - (66)
1. Biotechnology Programmes -+t eeeessrncsinncinicnnn (66)
2. Research Institutions of Agricultural Biotechnology ------ - (81)
Chapter 8 Industrialization of Agricultural Biotechnology



Chapter 9 Prospecls of Biotechnolngy
1.

. Basic Characteristies of Industrialbization on Modern

Agricultural Biotechnology

. Status of Industrialization on Modern Agricultural

Biotechnology

. Future Trends of Industnalization on Modern Agriculiural

Biotechnology ++ v ees e

Future Trends of Biotechnology in U.S. A

. Future Strategies of Biotechnology in Europe

2
3.
4

Future Planning of Biotechnology in Japan

. Major Research Fields of Agricultural Biotechnology

. Prospects of Agricultural Biotechnology in Asia-Pacific

Region

(102)
(109)
- (110
- (113)
- (114)

(115)

- (117



£—5 EERUVEYRRHERESR

I 10 BHERHEF EMRARPER RAIH, RLFER
WEEME B RN A ZREG T — RS FAHER, S FR
—~REH AL HUR | R B RN & R B9 R A R LA R
HA R R R B ah B, O K R R8s R Bl
i TR E R RO SHFE, EWMEAR AL EAE
R, TSRO IR Lz~ EWAE, ZE KH L H
AHRKRHEFBHHT 7 —F A FEOBRE R HE
W, ZHBF MR E YA RMIF L BRI,

ARl A B AR T ik 7 2R B 5 07 T A R YR R T TR
BATAAREARR. EUBARRREKRZ Y HT
RSO, H H R R SR U A 38 T ke B B UR A R R RS
R HBERERNEWEXRIER, EYVHAKRE 21 LW E
SHA EEVEIRE - KFNTLEGME K REE
LSk O FuiN SRl Y Tadk - Y Wik 2 )
i

MR, HREPRANA R FERBAEL TUAAE.

— HERSHONAREF K

FHRENNMONFR S HFRRBIEROSE, AR
1



ARk - REFNRE, AWTE -ZHBAFHBEA
1A E R AN SPE SR, YRABERBEAKE
IR EFMEAEEFIAN YRR, HRE XS AKEY
HITRMA R, ATTIRB &)™ R . fim R EM AN
PSR, AR T IR B AR W R AR R A A A
HWHH, 23KBAFNS H WFEARRNHCIEGE
KR

1. 2R FH AT EROTE

I EYARMBEREBEAR BRI HER EHWE
MER EETEEARA . RARWERTEERASHEY, B8
AR EEATH R BT E, HA, B LEFLCTHERE
EilM L, BREBERANH#HL, MIAEREREEEHEK
HREYPHERE, REEE"HTHDO%L, 2 BER%E
REBEHER, BEEHEABARY —RPIRE, B yEEENN
MR T EEME RER,

2. EEASRIME R KR

BBt oK 21 0y, LIRS BT
ZHRR RO RED, THREBEFNEEEERCS
BB S, UAMEEEFAN S, ZEMZRE, BRAIK
UHHREEMB - HREFORED(FERK
) FREMEMOBRE TS BARRE SEEERNA
B R HA B ERE AL B RN Y gt
AKH, XEEXHREH, MR EB=ET RN EMW,

3. M ERARNNHRIEAD R NS

AKBEHARRTHWE - RESBNF IR, afF=
KAZ, KRR A# 5 H. W EEAHWEM DNA 257
MMz, Bal, CA - LEEZFFBKEERAHHR, HE

2



U1 1994 SEMBBUK R ER A BE ™, PE/KRERAY
SRR, W AR B A TR o X B - A
. ENEENHARIMEERERENEMIT T T RYW
SEEt, RIS T VB UR

NG S 7/ F 5N O A it

FRE M-SR EHE KRR L — ZANBEXERMR
B AR, #1994 %6 A, BEAEEDHE ARG AT
HUBUE,T5EPEIL ML KB, EMHEARE-
SRR AE B AR LR BT REFH ., ZELRDM
BUFRITR R EBORBE M EME R MR R, BRNER
FIEE Rt XRHEDE RGN HBEEZRL M
o

1. £HERFLVEHXE

HA5HREPHEART LS EKFHRREESL, 270
E4HDREE T LBUE 600 25T, Hie kW iF. kit
B ABIERET LW FES 29K, “RAEERLUEY
10%¥K, RE—-FHAMLFE 1995 EREN—HED =L
FERERY, ZEHEPHRATMN 1994 F 6 AKE 1995
Fo6 AKHTHEEMAR 68 2ET, L L—FiHEEMK
21%, F—ReTn ™ RHEHE 932X W EEE
MK 18%. EMH R LRI 10 EXEMHZ L, BRE
CERHER>GHLET I ABHE, HRiLEREBRR
s, R LB A%, i3 2010~ 2020 4,
A EE R A RS FE RGO IS



2. RUVEHBERAHIHHERANT R

EEBYLSHNNAE RHOEY T EHEH FEEE
MERERENEYRMF ML EME, R TR EES
BYE NS, NILFRE Fr RIAEMERTHAF RAE.
1995 FLUS REESHEVEURLEYERUTFARF K,
X AR T A BK FRMEKE, FERE B RRY
A3 10 . TG, A 1993 F 5] 2000 &, R EIHE AR
BHULEHHEIE S0% M EBEMK, EHEWRAEMN 1993 £
) 1.07 {2ETHK T 2000 F89 18.3 (2% 78, HPEKEE
RKEEd 45%, HEETR G 28%, A8EHE 10%, K
M EEAE SHERLEYHARTSTHREK, EEH 1992
EFGHEBNA 0.14 {2 %£55,1997 35D 0.28 {2 £ 57T;
FZ N 1992 SE 1 0. 14 {Z FTH T 1997 589 0.22 2%
JCo MBEMRILEHTAR>BTHR/D, 1992 F1LH 0.04
27T, P 1997 EXER 0.19 2 ¥,

3. —RIHEAREDFLBE S KR

2L FINN, Bl 2000 4, 7 #HE 200 12 ETHR-Foh,
THEFRA W EEL AL F R EE T EH DNA HAR
M—BAEEMFERIABHY P BRI, N 1983 £5H
HERHYHRBES T 10 BE, BELET T 60 B
BEEEY, XEHYAHE S8 EH. 854 8HE bon
EE-NGENE AN NN N L) N
KEAE XS KB . EX . BE UEUERBRAESS. &t
FA MLy SAEZNRBEHRAERLAE>FBR
BT HEWREESR, RENHYERRESEHFXREA
REVMELMHAETER, KB ERRMECRE AN, U

- I0, A5 1 i RAE R IK 600 {2 £ T, T HEAE L it
4



(Pt 2 A AR SRR . AT, e WA B R A ) e A
PR T 1467 T,

= VEWHORHIBUR S

RGPy BRI BT BB RUE W R AR . SR,
FE- - FEY R R AW EE N T 5, B T RB A R R R
LT, ABERMENEMBEALR, FZEFRH MR
(—EFHAEMBREER. WREHRA T REEDREA
ML, B RO T G R R, RE RS A B
J(FDA) ££ 1995 FAEE T B X E B R 2 Bl M FR 4, 2t
AEBARTEETHRWA R SERGR —ME M
2% 31 FEYHR LB AF P EWEART RH & R
T E B R HE, AT B R 18 25 LTI AT X e 2
HATRE A MHER RPN 17 EEK A 205, H%
e B G ER. FHRIEEERM R R BHIT
HHOARARE, XEHEMRROBRFRAEZRLWE,

WIRESE7 B @ N 0B 37 39 ¥ 2 45

GRAERFE, - MEYHEARRERERNER, &
AETRAMER., B, EH-KEDHEARPE T 3500
HEER - KU R AR, HE 20 M HETRE, BAT
ARERAEEN, B AREHEDF FEHEAHR
BEA 1996 F¥ 1L, ZEE A REEA 1995 E0E
FEHN,MALXEHAERHES LHOME AN T
18%,i5 1.52 0% 50, BEMEEYL - M EYREARARF L,

5



