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Abstract

In order to help make the technical
cooperation in the agricultural use of radiation
and radioisotope between Korea and China its
state of the art, related organizations, and
researchers in China were investigated. The
study of nuclear agriculture in China has been
active in the areas of mutation breeding, the
use of the isotope tracer in soil-plant and
pesticide study, insect sterility, and food
irradiation. In particular, China has developed
629 mutated seeds (the highest number in the

world) and gained worldwide recognition for its

rice mutation breeding. A variety of radiation
sources such as gamma irradiation, fast neutron,
laser, X-ray, ion beam, thermal neutron, and
cosmic ray are used for mutation breeding. The
use of cosmic ray is considered the best and
most creative idea to date. Regarding the use
of tracers in soil plants, the diverse subjects
have been conducted and their results also
have been actively applied in agricultural
technology. In addition, China has recently
taken a deep interest in the soil conservation
and erosion of agricultural land in its use of
137Cs and ?'°Pb. As to the use of isotope tracers
in the pesticide field, China has been
synthesizing and using radioisotope-labeled
pesticide. Simulation studies on pesticide
behaviors in agro—ecosystems and studies on
the measurement of residual pesticides using
RIA are made. There have been an increased
number of irradiation facilities for the academic
and industrial purposes of food irradiation. On
the other hand, the reason why China has
actively been able to do and contribute to the
improvement of agricultural productivity may
be mainly due to the Institute for Nuclear
affiliated with the

agricultural science institutes or agricultural

Agriculture that are

colleges founded in 26 provinces, cities, and
autonomous districts all around China since
1950s to 1960s and the Chinese Agricultural
Association of Atomic Energy that was founded
in 1979.
Application of Atomic Energy attached to the

In particular, the Institute for
Chinese Academy of Agricultural Sciences in
Beijing and the Institute of Nuclear Agricultural
Sciences at the Zhejiang University in Zhejiang
are leaders in China's study of nuclear

agriculture.
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—~EYE A4 ug 54 2 245339 (°N)
-QHANE ¥)A, ol88 E© EYF AiEH
(*2p)

-Bgnge ula, &8N, *p)

#4713 w89 v &, o]&&("°N, ¥pP, C)
-FFd4 23CN)

-EQ #7188 BaAsHM0)

-EY S5 EEAA, L, E value; *?P)
~EFFEEAGAA A, *'Am/Be)
-Egadi(c, Pc) 2 2% A4(MCy)

@ HZ dTFF(19994 ol ¥F)

&g, &3 FRAANA Auu g9 o] & (°N)

- A7) &AM (PN, ¥#p)

-4 2 A H7HCH, ¥p)

-5, E3AA GE FEFF, oY ¥
Z(*Fe, P, "C) 2 FAEAH a8 FEF
(®5Zn)

-FR% FFE stressol]l BE FHAEO|F B
M0

-EGRE(Cs, 20Pp/YCs)

“EGZAFDA 9E FIGEEFTY FIHNE
o Beoj PR E(MC)

-EY3F 243 vis9 HAidRAHT HEAY
A2 QG FNAHPON)

A BFH AT A7(TCs, ¥zr)

-8t #ZE9) bioremediation(**’CsAlA)

-FEH 5488, AF4H, Coal ash)9} A
H EYZY AQAF5A(PRa, *Ra)

P e

(2) FFAF

TS 1960 ol FFE WAYFALL: R
| F%E FFATA AHES goin s, §
, 19844 SA YA 7)o 7HY37] o] AR
FANGAN EA FFE THFAY AdE

N

rr ot

e 5 A7) wWEo AEA, AFA, AxA,
e glofrlol =, o F3F dAIE S EgEle oF
0% w4e AY EAIY ALEsd sio)
WM E 9L BEASFEL BAM Ux
Tdaed HAldol g AT LN A G AR
o FFHANE 9).

BH, 14C, 36C1, SZP, 355, 74AS(76AS)%‘9—] HJ-A]—/‘(')‘
A Fo] HkATo Bol AHEHol ghon WALY
FAR 7L FE 49 HAF LS AT
AFEAY FAFTAA w4 PFo) dig AT
o Ab&xo] gty 53], Ziyuan Chenm4 (A%
Fddithe AAFA sFdT MYRE FoF
BAAEE AT F771E B dPYAAE 5
Fol FZU 437 Q749 FFoE AFE
AA st 1985 F9 Fok dAALE JES
Yoz vdsls EOE REYN. B3], T2
MAM S HAE ol &8 FYATE 19849 IAEA
o 714E °lF CRP AR# s Fd S 58 &
33 = At

E 9 T34 @48 dEHA 5%

B ®ALS

]

E2)% < (mCi/mmol)
1C-benzence hexachachloride 1-5
“C—2,2,2—trichlorethyl styrene 1-5
"C-chlordimeform 1-5
"“C-N,N-methylene 10-30

bis(2-amino-1,3,4 -thiadiazole)
"“C-2,4-D 5-10

C-X-naphthalacetic acid 10-20
"C-indoleacetic acid 10-20
14C-amidino thiourea 10-20
14C-thiophanate methyl 1-10
"C-S-triazine 1-10
"C-trichlorfon 5-10
"C-cyclophosphamide 1-10
"“Cc-pDT 1-5
1C~dimethachlon 1-5
1C-phoxim 10-30
¢ -glyphosate 10-30
"C-difenzognat 5-10
"C-amino-1,3,4-thiadiazole 10-30
"C-dicyandiaonide 1-10
"“C-bensulfuron 1-10
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A& {(mCi/mmol)
"C-triadimefon 1-10
"C-amitraz 1-10
"C-trifluralin 1-10
1C—chlortoluron 1-10
“C-propoxur 1-10
1C-methyl-ISP 1-10
4C-methoxy-tetrachlorvinphos 1-10
"C-amidino thiourea 1-10
1 -methoxy-monocrotophos 1-10
1C—-chlorsulfuron 1-10
%S-thiram 1-10
%5-dimethoate 1-10
35G-parathion 1-5
35G-phorale 1-5
35G-phenthoate 0.2-2
%S-mancozeb 1-10
35G-phosfolan 1-10
%S-malathion 1-10
%5-cartap 1-5
G- cyanox
$3-C9140

76As-zine methanearsonate

F32o FFopd g FE IATAAH F
o hem grpldassn,
o E}x BN FETH
o B 9§ Foke FF, oY, X
o B2 2% Tt FF, oY, EX
o @AFAAM w9 -Er%‘z]', 24, 23
o KA ER-AE QA 2RNA F%) 51
o FRAMRANAY FF 59
o 2 HejAA e 5] o g AEd A
o EZo A" BAF
o &9 genotoxcity
o & fElA B AT
CRAREAYE o8 T BREAST

3) AL EY e

WA EYr1ESITE d5S ad8es
HENg 4+ e ARSA Yo, ot AX
o} 2o FAHLAL TANNA ¥t RIS
71&olth. L 1960 27)e) xFF U,

Ax 8%, 2 A% T 1049F9 dF A3l
b B9 AT7E APAxn AYA ] xS
AL & 2 2719 AAPD AHE AT T
Atk 53 #F AFol g NE AHE 2N
g A3 AFoz A A &o] o4de] 5~8%]
A 0.1% ol&z I & EAE 71—.—%’15}-1-
g} ®E 10. oM Zol B T3 BS @7
2o g FF dAF Ay A7 ?3351
Aot AAEFANY AT &L BA Iyt
3 @ H2 FAA FE 71ed A% WEF
A AE FEo digd 477 JPHAA 3

Z BYr)edTd d7#H Aoz g
Astg e olt}
4) A FXAL

Z22e AAAQ U=z FAER F4
Eo] upd s|Z3 FFold 27 WA FLE 40
a9 925,200 Wl o2 AAH &4E ¢
I k. Ha9 soztxe dd 39 $K(3909
e &AL vu U wEA AP ZAE
ol 43 R#FH AR J1EL FTF FH LA o}
F F8¢ 9u)Eg /1A I

FZ9] AR W@ 2 F A A7 1958
o AlFEo] 3099 YALE 7 o °l
23 AF, A My, 94 EEH FAdse 3
A ZoA Egud AL AFAn F& AH
—S- I g zFse Ao

2 FFgE AR ZAF A8(100,000 Ci
ol ®Co)dll 60971 ol oH, AXHoZ
247143 36704191 = 100497 7]1#o] 200
Z9] AEo & A ZAIE BT ALE #
A AFE APsn JYoHE 11). 1984 F
BARGAME A WAL AL AFE A48 B
z 2 {3 PAYFE FEHoH, 18F (A,
s}, nls, B, BF, A, 24X, A3, £33
Zl, 38, AFAd, EvlE, £, 4F, 2dA,
AAS, 284%) o A AP AF 2 FAE
o wujg A8

F3 AFE £ FAE
ks **%}a sa] gromy, 19999 80,000 €l ©l

2 g}, ol AY, F3 FAEI RAE, AF
4 AL ZAF AR oln| Aed, 4bdstel ¥
oz wdstn Qo

b

zAZe W B4
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E 10. A8 387140 @ AT7AN

$XHE, 24

% ZAGA EYAFGY) A7

Peach fruit birer 27 d 7] 450 FUA% Y BALHO AT A

Mulberry wild silk worm i bR b 500 A3 d Y YA ol gA T A
k) K. A A

Chinese citrus fly Eiodhuhe M 90 2 7(?;\?%%2%&3*;&:;%?%?%? 2

Cotton bollworm 2714 d)7) 250 A Y WALHol§ATF A

Uzi fly =71 7] 55 shdsdoista

Asian corn borer 7] 7] 450 54 j};} ;_! A‘:}ij‘;g}gzﬂ?i

Long horn beetle AF 97 BEaTHAAAY FEdTA

Adzuki bean weevil A 600 sFEddst

Grain weevil 4% 140 THY HEFqETA

Pink bollwrom =717 400 %igg_gy?;}gﬁgé?gif?i

Masson pine caterpilla 7] 7] 350 A2 48434

Cabbage diamondback moth bR 700 A3 A7 d PAMol AT A

Rice stem borer Ligdhule B 400 shdFdusta

White sugarcane moth borer =7 A ) 7) 350 shdsduista

Indian meal moth a7 H7) 600 SFsddsm

Sobean podborer b e M 120 ZTER TGN AEuEdATA

Bark feeding cutworm bl M 450 A3 FARd R BEgdr A

Oriental fruit fly 47) i 7] 130 Wi FAdATL: gFEFATAL

B 11 359 HFZAWA A7 B4 A

CEXED ZART ZATAFKGY) £
TIAFAAEATA = 0.11-0.2 FotoiA
%z} 0.04-0.15 dro} o A)
ohs 0.04-0.1 wopol |
ssgos BA 1
HEHRE oY 33 0.4 4%
AAYARAA SR EATL 8 0.45 43
zF22A7) 15 o
£8 5-8 37
Apz 2-4 %4
FFNATYATL F2% 1-8 4zE7
NEFERSFADTL P 1 84z
35 A7) eATL _
FIYFAALATL o 1 A
A A1) 0.3-05 RERS
SHAPAAEAATA ) ee
ABYFLRGD PAHNATLS w2 0.03-0.05 4=#4
SRS AT A oy 1.5-3
2AYHRY S A AR RATL Pesy HEFA
A5 Aol edTs i o
AENEA DG AYAINAT LS B 0.888-1.331 =A), At
FEEPETED 43,271 1-2 AE4R
AW e B2 o479 0.3-1 ME 7
NEFAB A LPAA AT ) 0.6-0.8 ME 7
S PAATE Hgaea 1.8 4
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(1) AEFEXA 75 £ A%

AFZAL A 7| 2A (R 2AMAZ, 2AL
AENY, LFEAY7L, dFFEA, 2AH H
7hE 19808t F2 AABIgen], HITd= 4
Fo GAAAMT HAAAE A A7l g
#Aalo] wj g A,

@ AEY dAYNAE S AFZAL
YRR d3e 71E AF @A &S HESA
HH o AEZA FHE YA W 23
25 e v AZ FIF £ AT 97
o Atdle 93 2o,
o 7}F okl <A A EE At AFRAIIT
- A 328 EnEdA drde, diid
(O157:H7)oll ulgt HAAd A AF 43
- dElg, 22, AXEALY, 3 v
9] ZALE B HUFR2A AF A3
o 7hEE 179 AR A AHE A AF
ZAL AT
- Beijing roasted duck® Wu Xi Chop9 A%
Ax o2t A FdRE AT WAl
A x4}
o HA7MFAEY AAALE 9T A Vs dF
(2003-2005)
o Mg AdAA L FHE AF AF
£88(2003-2004, RAS/05/42)
o 71} YAAFG SF9 AL FdRE T AF

zA}

Ko
=

24} 7]

@ AAAEE AT PARY =4
AFo A Aol vis FrtAA AYHE
AFuE BA gon IAEA F9 &=7|HY A
Tu 2L wo} AFE FPdtn Yk 1Y,
AEFL opA"t FUTFF HFHAE A”
AP ZA A7 (AR AFLE E F
ZAR fAo] 2 AFTA o,
o A8 Fo Azt 2 T LAl
o A1 F 7 FAE A EZ YA (Trogoderma
granarium Everts, Callosobruchus chinensis)
£ A AFZA
o FE(Y)FY TCK x4ty
o BUE v Fo JNEFFHY HAE AT
WAL Z2AHF 2771 F A A)

(2) ZAA Eoll gk HAE

AEzAL 343 BEY LE ZTohe HA
E 5YEe 2A¥0 oA HAZPAHoFE Wi
A EARARYG A FEH UG

ZAF AFo) digh YATAL 1986 AZow

Ao A wSo] A 1996 AL AEo A
WAE A% FREAZD 9FH 475, A4, A,
ZAE A Eo FFME, ZAIRA, g #3
$oz MAH AR FAZAA Hi o

A EzAl] dF AFARE EdZ 19849
-1996:d Atolel 187) ZAMAEo| g HAEF
3 HATE olASATHE 12). ANE ZARNE
o W JAREFIE APF U 53, FF
£ 19909t RE A EZAl #F F3H BEE
3 &gol B BAHEL A “AFXAM A
¢ BF3 Jle dFE e FHATS
At oz R Aol 199635 20004 74A F3F
W 1570 AFAae gtz FF2E 30709 4
E3E Y3 AFE A EFE FA AKRIE @
TRk 2002950 2% 17350 s 7 4
EzA B23 3L vlEAHE 13)7.

o

B 12. 339 4998 A F 948 B3

A 4 F FE s AL
3 GB 14891.2-1994
AHES GB 14891.6-1994
aebet) GB 14891.9-1994
AzA}F 2 #YF=xY GB 14891.3-1997
Azx¥s GB 14891.4-1997
AAd A oA GB 14891.5-1997
TAEZR R ME S GB 14891.7-1997
T A3F R EE GB 14891.8-1997

zed 523K R 7I¥¥ GB 14891.10-1997

R 13. 39 4FxA 2835 A4

T k-
ZAF A 4B EFESH GB/T18524-2001
Eai | GB/T18525.1-2001
AzdF s34 GB/T18525.2-2001
& dsud GB/T18525.3-2001

GB/T18525.4-2001
GB/T18525.5-2001
GB/T18525.6-2001
GB/T18525.7-2001

Azxg<t 3
AZAEH g
AAYEZ} microflora WAl
35 microflora WA




52 F4E, S

® 13. A%
P W3
AzokAmicroflora WA GB/T18526.1-2001
& microflora WA GB/T18526.2-2001
718% WA EAA,
microflora 4]
BAES HUvRE 47
%5 8 71FF microflora WA
vl5@ol o A GB/T18526.6-2001
At A F A GB/T18526.7-2001
AZEFS wolfberry, £% #34ld GB/T18527.1-2001
g1 §Fug GB/T18527.2-2001

GB/T18526.3-2001

GB/T18526.4-2001
GB/T18526.5-2001

(3) ZAMANA T AF BF3)

ZAINAY A £A AE RAIE #E)
st 1990 =] WALHAWE, MFZH, v}
H2A7) A7 2 ZANA 29 S 9@ BF
3 FAL BEYHE 14). 28Y ol AAA®
BAEE BAE7BAAN TE ®F<o| 7@
Zol7k glo] olel iy xAol Bestrtn v,
HERAY AFH A EFY HE BEd O
Aol EEHo YA Fvpn ) SR
FZAte gk QFs} zAlE A EFeo AFH o
& EE37) obd vlAEA st @,
E3), 3 FRE 200135E 2007374 o
30,000,000 RMBS A @3] ALY zA} ¥
9 FARFS A% HIPIEARIS 335
o0 olg B3 AEzA W 2o gL
EZ3 AL 4 dex stn Y.

Ko R

X 14, ZANAI AFEED

£F3 3= e

WAL e, ZANAGEA GB 10252-1996
X, yA, Az} 9@ _
ZALEE AR GB/T15447-1995

A EZA A GB 16334-1996
FAAZG 2AMAQ AL AZIZ  GB 17279-1998
BolzRAIAA AA, AF, _

Aol BF 37 GB17568-1998

(4) HEZA] FAAQA ol %

FHAA AL HEZA ol gHE WA
AL %Coold] GiREe ZANEL AT 3
7t o3 dAST AFHD Uk Ad 409
T 24493 36MAX HEH} FAEA AT A

AAA WA 2AE AAsol g 20029 7+
2] 64709] *Co ZAIAA(300,000Ci A A&,
AA A 170,000CH7F MAHo o F
37.3 Wz Ci AALFE 7HA 2 A o] F 50
R ZAMAAMoO] A FEZAlY BAGm a2 F
20%7t NQafold. 2 dRE IAAF7IH &=
t TY9E F7ERH A5 S I

T ZAEY 2 42 F7skn oo A
2= EA7 200239 viso] 70,000 €, A%
opile} a8 7} 22,000 €, A7 E0] 6,000, F
EH7 2,000 E22 % 100,00080|Q0ctx )P,

(5) ZAME FAZAS APAEH 29
T AFZRA AEH EE 7R FHE F
Aoz And FETRN HSI=F A3s
71 95t 2AMAE 334 AlE AlE(Quality
Inspection and Test Center of Irradiated
Products)E 2002\ F<d9stg Ak5te] HIALAM
ol gATiel AT 1 AFE e 2o,
- ZAMEY AF A4 PR, V2R
o ZAAF IR, ZAAMGAY L B PN
c FQRA ZAAEY R AAARH 2A
Ao AAAY
. 4ERA BA AQEEH) 44, AR 2 A%
. ZANE FA AR U@ AEAF, AR
2 Qe
o F7 AEEAL ATAIT FARSAIG ol

(6) AFEXAL AT 23S AT AE7LLF (BGCCFD)
A FZA o8& A M ARZNIF

(Expert Group of Consultation and Coordination

on Food Irradiation)o] 20013 8% AAHYA

o o] AEFIFL FF AR 7/ BE| W

Ae ZAMNA, ZAAEH A, AEHAA, A

AL R FAEod FAlEste HEIIY FR Yo

FAHAG. 159 YFE g g?,

o A FZRALY] AA WA FF o}

o A AFZAL B Aol digt At} o AA A

o AEZA AN BEFs AA A AL

o AP FY FAF AN ZAH g A
B A A

o ZAMES ¥ 713 SR HAld gi@ 9A
A <t
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4. F39 YA F H4AAYE £ A%A

1) 33 5493t YA 0] SATA(AAE, CAAS)
(Institute for Application of Atomic Energy,

Chinese Academy of Agricultural Sciences)

® F24: P.0.Box 5109, Beijing 100094,
People's Republic of China
Tel:0086-10-62895356,
Fax:0086-10-62896314,
Email:W371007@publicbat.net.cn

@ A¥: 19604

® dF423: Dr. Wei Yimin

® 7%

o o] WA FlEoke FAHATA

o WAL ol g Jx 2 84T

o WIALA el it 7Y G, AAHER)
o Vs A T AN AFHE

o 3¢ AE AL AlE 9 4%

® AFE}

. Aol EAWIKF

. 59 WAA AE AT

. 530 BAQL AR ol

. 2% WM BYIIE

. RAHGE A

- AFEA @ ARANF Auls

- o)1t & HH(IAEA, FAO, EC, dista o

® Z3: T4)
Director
General
Committee Office Department
- Executive Committee - Planning & - Department of Muation Breeding & Genetics of

- Academic Committee Management Office

- Health Physics &
Safety Committee Office

- Personal Office

- General Office

- Development Project

@ AY:
57 st=4d 349 14
kAl A& w4 39
AT (EF) 99
RAFAFLF) 409
A7z 2 7= 7018
PN 49 5 F 19428 LX)

® F8 A4 € v

0Co zAMNA, FAAEAR7], AAE0F, 2FE
A7), @nidEA7], AAd3A 7], TLC scanner,
agtRAgzrEaRE, 244 RE Y], A4/t
A FARFFEA, AAX/93F=A, ZFFE, ¥
AARAENAE BAAFA, T3 FJFRAL AE

Crop Plants

- Department of Irradiation & Food

- Department of Eco-environmental Sceinces in
Agriculture

- Department of Biotechnology

- Department of Pest Control

- Center for Space Breeding

- Chinese Agricultural Irradiation Center

- Lab. of Electron Microcsope & Mass Spectrometer

- Administration Work

® A74E Faji3

o A8 EdWo] 4A8F A (Department of

Mutation Breeding and Genetics of Crop

Plants)

- F2R2(R, 5%, F7, T 7Y §
TYHHEL o EQHNFF

- A€Y(Yuandong No. 3, No. 6), &FF
(Zhongyuandan No. 4, No. 32), &% 20
o EZFo digk EAWo] §F A%

- EdWo] germplasm 23 ¥ 9

- Q2 AP Ednod(o]2 F) ML AT
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o A F XA AFA(Department of Irradiation &
Food)
- FNE R BAREO dig AERAHAE, A%
) 71 A
- AEZAL 7l s A7
- I3, F 4 "), g RES Y%
ANEZAVE

o WEFSI+4(Department of Biotechnology)
- FHEANES, AEAFY Uy 2 FEZ
HollA v AETFHY J5HE AF
- 43R 5k FF, AL AR AR
249
- AE ARAFAALE, AEvENE A5

o FUAH 8 A (Department of Eco-
environmental Sciences in Agriculture)
- EY AEAY, d4nF, 5o FF, El
R F3, 0|59 o] & AY
- AR AEE A
- AR 2R sgEe g4

o 8] 5 A A4 (Department of Pest Control)

- AR A EY Ve e

- Aisa corn borer, peach fruit borer, cotton
bollwormell gt QA-Fulg L A Mz

o 574 &% ME(Center for Space Breeding)

- ABAYR DFFNL ALgatel H2EAY

o T3 AU EFZAAE(Chinese Agricultural
Irradiation Center)

1995 d§

TR JAEAA Qo] oa A3
®Co(1,000,000 Ci) ZALNA A%

FAE, AEY 2AFA, AR A9AE,

A4EES) 97, AR PoiHe S8

o MA@ 2 AZFEAA(Lab. of Electron

Microcsope & Mass Spectrometer)

2) T3ARE AZdEa AN EgASdTE
(INAS ZJU)
(Institute of Nuclear Agricultural Sciences,

Zhejiang University)

@ 4! Hangzhou, Zhejiang 310029 P. R. China
Tel:0086-571-8697 1200,
Fax:0085-571-8697 1421

E-mail: bjxu@zju.edu.cn,
® d§: 19584
® AF42%: Dr. Xu Bu-lJin

® 7%

© R WAHFFATY key WA HYR
st AHAH)

- BUABEACPAIAS AT dg AQPA
(A 2 HAbatg)

AR ER7IE FAAHGAAAGI)T A Q)

o WAML FFFAL A7

® 4791y
St& 9 39Y: 19 (Prof. Chen Ziyuan)
wg: 89
A=Adns: 219
HFua: 97
74AF: 89 % 279
® A7AE 2 Ay
NCo ZAMAA, AvMAZA7], AN FAS7,
TLC scanner, AAIAZulE e} QM /714
JARGF=EAT

® d7T43% 5

o 169 "rate} 3199 AAlat9)a} v &

o 5% FHALES 93 AU FEATAY

o WAL EARO] §F AT 2 F 167 E
% release)~ 53], Zhefu 8022 1986 1§
1994d 7R FFAM b3 Bol AmEHAY
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EZolx IAEA 23jA 1998Y 7} ¢

Eddo] FFoz UA

SHA 59 RIAZ 5% A4 27YgA3d

o AAHzY ZIWWol7|&ol <F W(Hezu 8)
3 A

o ZAYAH7|F CRP ¥ TCAIY 3

o A 29| HALY EdRo] &F7]|&o g [AEA/

FAO Y Fa4y NH(1986)

® AT7E}

o WAL ESHE o}

- g37%: Foke E@FUIFAT, P
A e o}

- EYHS=-AEQdd #A ARAEF, B F
A 2 Hlgolg &AM, 4B HF=xA
A %877

- 715 APIEYEE ol 8@ TMHY BT
2g 53 2 dHagFd

. ABEARASE L AE2A
-, 23 e EdW] £F, HAEH 4

9 AZY 53

- 38AEYS: WA sz, BAEAS
F2, AR egnio] vl E, A9
A g, EAAET7YA 97 ecdysteroid
T AAzAE S dF

3) &% WAL F33](Chinese Agricultural
Association of Atomic Energy)
HALA FdotEd de Azt Geui, o
%y, 257 FA, JrieRdFd, AVARE
9 A Az 5o @Fs7] A AL,

@ 39 : 19794

@ 39F : % 200044

Acta Agriculturae Nucleatae Sinica

WhALA F 3R (ISSN 1000-8551) AY3F Uzk
1748 23(2003. 4)

@ E3x34 :
3% Wen Xian Fang(Institute of Application
of Atomic Energy, Chinese Academy of

Agricultural Sciences)

ojf|¥Y: Xianfang Wen@sina.com,
A3} 86-10-62896713,

Fax: 86-10-62812535

232 Xu Bu Jin(Zhejiang University)
o] v & :bjxu@zju.edu.com
A3}:86-571-86971200,
M »:86-571-86971421
Yang Jin Bo(An Hui Academy of
Agricultural Sciences)

ZF: Wang Zhidong(Institute of Application of
Atomic Energy, Chinese
Academy of Agricultural Sciences)
o] v 4 :w.zhiodong@sina.com
#34:86-10-62815838
) 2:86-10-62895356

o 3R

Institute of Application of Atomic Energy,
Chinese Academy of Agricultural Sciences

P. O. Box 5109, Beijing 100094, P. R. of China
A3l 86-10-62896713,

Fax: 86-10-62812535

4 &

3 ARk A 2 YL o8
TE BAHAEAN §F, EF-HE R AL
ofd o] FHAA FHAOE, AFTELFN HF
ZAb 59 ololA @3] £YPH Jo. 53,
FFLE AAANA A3 G 6297) B0} FF
& AEEAn, W 9o FF $4L JAF
oz AAn gid. Fekd, £FAA, oA, X
A, oley), dFAA =t $F4AF UGG WA
Aol Ed¥lo] &30 &8H oy, O F
$FAe] o] &2 ul¢ 5FAQ otojfoiolt}, E
F-AERotlA g FHA o] §ATE 1 W0l
st 2 A7t FEVlEE @o] F8Hx
At
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2ot Y'CsH} YPbE o) 43 HHA EY
HE(EFHAD gzt A7 #Aol 2 Ho|y,
TEE A BA Foke AMEln Jon F
AAE AN FF AT e simulation FF
9 RIA 7)&d 93 AF5d &3 d77 439
Ha A& B ohlE AFxA AMd] ExE
Bo] 3o 287t 2@ Holn ojHY F o
PALY 2 FHYEA o 4E FY IT7E s
T A1 FARANMY Fde A 5+ dUd
AZle A= 2670 A4, A £E AT 50-60
GRE d3d sYd3sd == 59dE At
WAL o] 8 dAFA9 19799 F YUY PAM &
det3 o go] At 53, B wAHsQ 1
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