K &G B2 Vol. 28 No. 5
SOYBEAN SCIENCE Oct. 2009

B2 HESM
2009 48 10 A

MAXLFFEEEAFREMNEHBAXERERER
wEM, A AT, EHE B, E &

(L BIeTA R BLABe A EARDESERT , BT IR /KTE 15008652 I A A BB 1908 775 HIBORBE ST, BRIETT. IR/ R 150086)

B 2 A A B AR R £ 18 (EMS) FlS 28, 0 RIS T4 R AR (9 6 SR 2RI R A R L
FHEAT IR BR o ANTR] it o 22 A ] b B R ek DXRARL, 22 5 LT SRR PR MACHIE o AN [ 9 JBE 7 A 5 Ak B OR B A1 1)
M, AR R4 0 T2 L B A # s X M, AR 35518 AR T 3 i M BEAFIBETG 1. 31ai. kg - hm R RV 3 5, H
40 BRA I IE S FRBUMERIMR R 2 5 mmol « L™ & AN AL B 224 10 AR 44, 2008 4E46E0xE M, ALk
T4 PR H BRI T AR it o AL A5 728 1 mT AT J5 AR AR e 5 8 B AT A T IR P P S R R o
KB KT IR O B U8 A2l s v i e

& 42K S :S565. 1 X HEkFRIRAD A M EHRS:1000-9841(2009)05-0938-03

Glyphosate Resistant Mutant Strain of Soybean Filtered by Chemomorphosis
ZHANG Li-1i' ,GU Wei®,LEI Bo-jun' ,LU Xiao-bo',LI Tie'

(1. Biotechnology Research Institute, Heilongjiang Academy of Agricultural Sciences, Harbin 150086 ; 2. Crop Nutrition Practical Technology Institute of
Heilongjiang Academy of Agricultural Sciences, Harbin 150086 , Heilongjiang, China)

Abstract:To screen soybean lines resistant to glyphosate through chemomorphosis, six soybean varieties widly planted in
Heilongjiang Province were dealt with chemical mutagen ethyl methane sulphonate ( EMS) and sodium azide by seed soa-
king. The survival rate of soybean seeds in M, generation was higher than that of semi- lethal concentrations. In M; genera-
tion,35518 plants were identified by spraying 1.31ai. kg - ha™" glyphosate at three- leaf stage,from which a total of 40 re-
sistant plants showed normal growth,and they were Suinong 10 and Heinong 44 dealt with 5 mmol - L ™' sodium azide. The
M, generation of the 40 survival lines also showed glyphosate resistance. Results suggest chemical mutagen could be used in
selecting soybean mutant lines resistant to glyphosate.
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Table 1 ~ Survival rate of M, soybean seeds by Sodium azide treatment
B AR MG Survival rate/%
Concentration of NaN; A 101 M 44 &4 25 49435 w10 gk 14
/mmol * L~! Heisheng 101 Heinong 44 Hefeng 25 Hefeng 35 Suinong 10 Suinong 14
0 95.5 96.0 92.5 93.0 96.5 94.0
3 85.3 88.5 75.3 72.0 68.5 79.8
5 73.5 72.5 56.3 65.3 52.5 76.0
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44 25 Hefeng 25 064 332
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Fig.1 M, generation survival plants by glyphosate screening



940 K oA 5 1]

FASRORE AR AT 2 A2 AR . IR KA
M HTREH R AR 5 mmol - L™ 8 {4k Bl A2
bR, i B AL AR R A AR R RCR L EMS 4,
BRNEE TREAHB LT

S 3k

[1] R R PUBR R E Y R 25 A SRR (1], it ey,
2006,28(2) :1-4. (Su S Q. The past, present and future of atrizine

B2 HHpRE M41JCEJ‘X;]-E§’ residues plant[ J]. World Pesticide ,2006,28(2) ;:1-4. )

[2] B2k FIEPIEY R EE e B i e (] A TRk,
1997,17(6) :37-42. (Ja S R. The safety evaluation of transgenic

Fig.2 M, generation and CK after 7 day spraying

3 g:élz .L/El_i -L-‘j- .L/e plants[ J]. Biology Engineering Evolve,1997,17(6) :37-42. )
[3] Fb R Fe R PUBR BRI EY SR BRI R M I T]. 4e 2y,
/f%%i%/}&*%jﬁ%%%ﬂ)ﬁ%ﬁ \jﬁf%‘/ﬂf% 2002,41(7) :3-7. (Su S Q. Exploitation and application of transge-
%&ﬁﬁ:ﬁﬁ E(JE:E“%;‘E&Z_ 5 JEJEHZ: IEJWE E/‘J ﬂ’,iﬁ%‘@f ;1;:)1; (jlpl:nts3re;15tanl to Herbicide and Herbicide[ J ]. Pesticide,
%‘IJ EMS %H%ﬁ{k%ﬂﬁ‘ﬁﬂ:ﬁ 6 /I\jtﬁil:{?,&r% [4] Jame; C( (20:ba_l ;t:ltllS and distribution of commericial transgenic
ﬁg&ﬁﬁﬁ—?iﬁﬁﬂii ’ % M31ﬁ%%ﬁﬁﬁiﬁ$ﬁ%m crop in 1997[ J]. Biotech Develop Monitor,1998,35:9-12.
JE 1. 31ai. ke - hm ™ [R5 26, JRATAH BERIR 40 (ST bt i oot S0P 0. ESRAC I B HE DR/ 57 2 B
PRI 5 mmol - L~ A0 BN 75 b 38 A9 52 4k 10 Fi12EL e - Al PSR A ) FE P 0 B 4 5 ).
Z? 44 TT: MAJﬁXﬂL MJﬁﬁﬁ*ﬁH&jﬁeﬁﬁ“ﬁ?iﬁ,%% IR A BF2#,2005,3:67-70. ( Yang C L,Lu X B, Zhang J T.
*E *Sk é%‘gﬁ T i@ %:_{}% )ﬁ ¥ I_‘E ﬁ _H_ % tlr%‘@ Tj_:‘iﬁ /Q fb Management of investigation and invent and safty of transgenetic bi-
o ’ ol ° ology production of world agriculture [l Safety appraisal and man-
N D72 N VA > N T
B R 2 BT HAEN R AL TR o At agement of agricultural transgenetic biology and its production[ ] ].
PRV AN @%ﬁﬁﬁﬁiﬁx [F] N [F) 8 14 kX6 Ak 22 Shandong Agricultural Sciences,2005,3:67-70. )
AL AU AN R, B IS R RO RERERER AN [6] 287, i G R, Lm0, 6. 0 Rk 50500 10 9 ) i 75 O0F 5 A
RbFRYe R, ZE SRl ,3 mmol - L! F1'5 mmol - L! = [J]. Z2MAEH,2003,23 (1) :30-32. (Li H J,Meng Q M, Zhu L
%'f&%ﬁ]ﬁ}i}é M, 14% szﬁ i_%":j\] 68.5% ~ 88. 5% Fil Y. Development of breeding Herbicide- resistant crops[ J]. Rain Fed
. b o Crops,2003,23(1) :30-32.)
52.5% ~76.0% ; EMS 0. 4% SRS MUK 17 wyuep i o, Bt ecde oot o i1,
j‘] 56.5% ~72.0% o 1545 ,1998,20(4 ) :41-43. (Ma H P,Zhao Y L, Yang G Y. Appli-
Eﬁ/ﬁéiﬁﬁ Y 4%%i§g:ﬁﬂﬁifi?&f§XﬁEﬁjt s /i3 cation of induced technology on the breeding of plant[ J]. Heredity,
JER i EAEHIINR , M AUFEIS AR EAR e B2 ORI, 1998,20(4) :41-43.)

ERTIERWHMZFRERPOXTRHZERRNHRITANRKEENR

AR EAARFA TS A A RS . 5 IRy, A AR St i B — e 2 8 Ph 2R gy \FE A 3k Pl S 9 Kt |
HEBEE R AN SES 5 SO 2 AR AN AT N o

JAE ARG Z20h BR i B 17 2 R TETE A AR RS AT A , 27 AR R T T AR 4k i1 &5 7 4 A 26 ], (B4 R IE (@
CREARA A T N HIRAFAE

R B AP AR, SRR IR 2 AR A2 et ARl B R A i , B VA AR B2 B 1 R b T = S -
CRERRA) (LI ) CRIBTEARME R ) LR K 4 T 7 W -

— MR Z HE, FLI R b = A i 4 AR 1) SR i A N AL A — RS 0 & — R 24 bR R
TR R RS SR, — 2 KB, S BRI (A3 O 38 i 281 Y S0 ) 5
TR AR L ARAT D AN A SO, I EA F R RO, B ER HUIRA TR i RN R
= LR A ALAT— R RS T 2, = FIAE 5 AF 2 IR A HAT A SCEE
SR FRBE W] S AR AR AT et AR R R, Q1 R A ARG
& SEL LIS

0l

(CREREE) g L) il CRIBTTARL ) S
2009 4£7 A 10 H



$28% 45 W K G B Vol. 28 No. 5
20094 10 J] SOYBEAN SCIENCE Oct. 2009

WEBMMAREYEMERSENLGRZNESE M
B % R R

(1 VLRI R Tk AW R H T S S0 28, VL0 To8h 2141222, VIR K2 385 5 K TREERR, VL9 Jo8 214122)

W EONBERM I RN R EAE S ERANE S W, RAKELE EMRT La() 5 W
(AR) B A FXT R G AN H 7 it R & 7 (Chl) GG HE (Pr) 52, 455K AR (AR, /pH3. 0 AR,/
pH3.5 AR,/pH4. 0. AR,/pH4. 5 1 AR,/pHS. 0) B 4F Fl 7, Chl % it 5 Pn ¥ 1% F %t 18 41 % + La (RE,/
20 mg - L~" RE,/60 mg - L' RE,/100 mg - L~" RE,/300 mg - L~ I RE,500 mg « L") S fE FHIi 2 A b7k 2 30
MR B, RE + AR EA1EM# M T ,Chl S &5 Po ik CKAE, H AR (¥ pH #AIK, RE (v 80, 410 61
YEFRI . RE, AT AR B G X R4 s BB AT AR S/E A, 24550800, RE, ~ RE; 5 AR X RT 401
MR AR R ERVER

KR La( TD) s BRFN s A VERT RE 4

hE 452K ESX517;0945 MEAFRIRAD ; A ME RS :1000-9841(2009)05-0941-04

Effects of La and Acid Rain on Chlorophyll Content and Photosynthetic Rate of
Soybean Seedling
ZHOU Qian- gian'* , YANG Wei’* , LIANG Chan- juan®,ZHOU Qing'*

(1. The Key Laboratory of Industrial Biotechnology , Ministry of Education, Jiangnan University, Wuxi 214122 ;2. College of Environment and Civil Engi-
neering, Jiangnan University , Wuxi 214122, Jiangsu, China)

Abstract : To explore the combined effects of acid rain and rare earth on photosynthesis, with soybeans cultivated under labo-
ratory conditions as test materials, the effects of simulated acid rain and lanthanum on chlorophyll content ( Chl) and photo-
synthetic rate (Pn) in soybean seedlings were studied. The results showed that under acid rain ( AR,/pH3.0,AR,/pH3.5,
AR,/pH4.0,AR,/pH4.5 and AR;/pH5.0) stress alone,Chl content and Pn were both inhibited. Under single La( RE, /20
mg - L™" ,RE,/60 mg - L""RE;/100 mg - L™",RE,/300 mg - L. "' and RE;500 mg - L") treatment, the two indexes were
both promoted under low concentration and inhibited under high concentration. With RE and AR combined treatments, Chl
content and Pn had declined compared with the CK group. The inhibition degree was larger under lower pH value of AR and
higher concentration of RE solution. Moreover, inhibition degree of the two indexes under RE, and AR combined treatment
was lighter than that under AR or RE, treatment alone,so they showed antagonistic action,while RE,-RE; and AR combined
treatment showed synergetic effect.
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