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PR E KRG MA e 13, B 44 AR 51 B T M A SME WA B, R R AR AT (Agrobacterium

rhizogenes )K599 W MRS R 3 K R ™= A BARAR .l 3 B4 BT BE (GUS) Y AL iF A7 # G AL R R kil . 45
HHAE25°CL 12 h/d BEEFRFMHT . RE 4 LIFESFNERREERRL . BELTHE 13 MIERE 51; BY
UWIFERHBRRE RS, RESTHE 3. A5RET 51 RARFEZES; LBBURRE RN P E 13 4 £
KRR BA F L H BT 44 MR T 51 7R RS R 500 T T M7 A 1 B AR B T O B 5 A
TR A BARAR R, KB LR B (Heterodera glycines Ichinohe) BER Y 3 > K & 5 A (0 BARAR , b St 2 &
51 MRPACE R E S TR 44 M 13, R0 A EEMTRANAERK A

KR K,
HESES S432.475 XEFRIREE A
KARAK N B (Agrobacterium rhizogenes) 5= MR
Tea TR PR T T 1Y — b A 22 TG B e 0 o HG A i
FAAE—Fh e (IR AN B 32 52 1 A9 3198 BUEE DNA 73 7
(Ri fohn) . HARARET A MR AT 1 3 3 1 P A2 e
Y. Ri Fikr B0 T-DNA i AR P3R4, H -
B ik e E AN PR S R B Y
AEBRRY . BAIRBAETE S FRRE T YR RS
AR AR AR T B AT 35 A% G 5 1 o BT 5 A 0 R 98 i L
BB RE, B E 7R R BRI AR e
BHGRE 160 ZFFY LS H T EBRMEY . &
WA EBEFHERR ARG 20 THEY
o T AR ) 5 908 SR EAE AT v
KEHFEL R (Heterodera glycines Ichinohe)
B R AR R L R P R ORI kAR
B, HAT, Biia 4 B E R B e A 2 R AR EY
e AE BT A S 1 it B AR AR AR — W R R, BF
SELE R B AT DAY 2R P o ) T
R A0 R 2 BOW HE R ) 2R . R AR T 1E
B ARARMN AR 5, 0] O 2 R B O R A R G
FOARM TR MR Y, 24 dum ok 1 BoE AR
T, 4 75 32 P9 3R 36 19 4k B0 JE 9 3UEE RNA
(double-stranded RNA, dsRNA) o/ T3 RNA
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(small-interference RNA, siRNA) 1% 1% F] £ & {&
W5l ZIRN RZGE MR RNA T3 (RNA interfer-
ence, RNAD N, 1 BLZF 28 & AR 45 B i 5L
FHE T, DA A e KR TR A W X A A e i R AR i
P Huang 285 DL B 97 (Arabidopsis thali-
ana) 7 HE BB RR R 60158 7 5 iR A 2l
(Meloidogyne incognita) 27 4 FE H 16D10 1£ Il B
JEHAPY 9 RNAT 2% Heba %7 | J William 82
KRG HEARAR AR IE T R 5 AR 4 48 3y A B TR Y
RNAi SR ¥ R Bar EMRAR RSB, B
RS AW/, Li S0 R K S0 B AR AR B
BT R GMEL A Cpn-1.Y25 Prp-17 = Fl 3
dsRNA 75 R B FRAR P 9 3 5 R 35 BRAIT T 26
SO EAYAERRR, ST EER
MR T B H 2 25 2k L (Ditylenchus destructor) ,
YOE T AR H A PR R . R
B N RS 5 T B 2R AR B R N 58
PREA AR S R AR AT AN [ T PR 5 R — A
BRARFCE AR, Narayanan 557 Fl Cao 41
JEJ5 A B A AR AR R AT I K599 1R 3 R E T
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1.1 ikt

KRR A B K599 ¥k NCPPB2659 (fij F&
K599) iy A1 [ 4l Bl 2% B A R 2% 6 58 T 5 K & F
Y01 AR AR AT B, BT & UK R pGFP-
GUSPlus, DL -1 B0 7 (GUS) 2 K Ry % £ b
it KEMFE 13 b B RO R B 1R ) R 2
Mo E T 44 AR 51 i BIpILAE KL R
2% g K LW 5T BT TAE XURF 92 61 s, 6 or ) 32
i W F Sigam A HE]

12 ERBUFSESHRESR

W5 — 80 “C AR AY T8 Fh 72 LB [ 4 1% 37 3 + R
B H (50 mg/L) FRIZ, 28 “CF & 85 3% )5 PR B
W T LB + RIBEmRMWAKEEFREF, 220 r/min,
28 “CF i IR 7 45 77 , 8 BT 95 A= K HE B 1) T TR
FRYAL .

AR EF TR 15 h 5 HEEM T &
1L5%H MR KRB Ng R4 I, B+ 25 C. 12 h/d
JERRA M PR T, SR T~10 d IR
FYIR I EF AT A RO EO] R A R AR AR
FEIE BRI 15 min, B K F I E T 1/10 MS
(0.44 g MS ¥y,30 % M) B 32 0L I, 25 CF
MR SR 5 d, JH1/2 MSH R HE K4 (500
mg/ L) WA B 35 363 Uk 7 i, uE 4R T T SR T Y
WA IR T8 T 1/2 MSHRE T 55 2 A0 [ K 5
FRIE .25 °C 12 h/d I EM FIES A BRK,
DL 4R FF 1A b B 1 8K A 1 AR AR S xR, 3
SAE A R E 13, BT 44 BT 51 B7E ) 45 Ak
TRFEE 3 W WAL 60 RE S, LG AN TR
KGR BARAR AR 22 5. B3 S K5
T4 60 A, T b 3% if 43 ) 54T O BRI SR e Ab B
AR5 N A 3 W, F DL HL A IR 2k RS AN Tl ok
R A B ARAR BRI S

BrE TR K S 3~5 cm W, PR A K R R
TR 1 ~2 em KRR E 1/2 MSH+
RN T HENWARRT IR h 25 C T RBmE R, B
R 4~5 dEBEHN 1/2 MSHRYEH 5 XM

FRerh, R R AR P A WL, B A 1/2
MS ¥ M85 35 3 h 4k 2 85 3% 30~40 dV' . KA Xt
MR AR AE KRARRE 2 1/2 MS iR R F: 3w, 25 °C
TREE R SR 30~40 d.
1.3 HUERRBE LN

Z B Tirthartha &7 ) GUS Y & 5 % %
3K A £ UIE 60 MR MAE GUS YLt
H1,37 C MYt 3~4 h e g Y 25 2L, 5t Bk
R FEARORE . A = b BRI/ 5= E
RAREO X 100%
14 ZHEERREVNERXNEF

FHZE T 5 AL B K G A e 2k AL 4 SRR 2 ik
41 10 min, B JC R 25 85 F /K TH U8, IR 4 iU
TEFH A % 100 3k/mL, WHC 1 mL £k HU 5
TERFERD T AR IE B 0 BARR FOF R 2= R R 5%,
A 30 d J5 L, B R A ABEALEE L 10 &R AR,
Xof AR L 0 P 4 R TR P i 0 e (0 I SR 2k
JETAR Y 3 A KRS BARAR DL R AR G 7 A5 22
St SRR U 2k BB TR T AR 2 (R

YusR | Z YR = (WAL 2 P e o il 2k B 8 /B Ak
0 X100%
15 HIESH

IR B A SAS 9. 1. 3 A X K &/
e 22 AT BT 3 b o LU B A5 AL PR ) 7 P<<0. 05 K
1 25 S

2 #RE5HMH

RKEFEERROBEMELRE
IR LW . K F @ dgid: KBk
HREARAI B MR, 7 AR (B 1-A); A
ARMRRA 1 AR ER, MR (E 1-B);
EARARRARAE L ER 1/ 2 MS M 3P A K
HE RS . 7r 2 (K 1-C) 5 H AR AR AR5 55 — B[]
Je A KU L AR SR T (8 1-D)

2R RARFFH K599 15T )5 3 A K G 5 Fl Bk
HTE B B S e A AR AN TR (38 D), Hrde 13 A
BT 51 AR BB 5505 5 R 5. 30,4, 32;
B A AN BRI &R 7,65, B Em T
EE 13 R W 51 77 A BARAR £t (P<<0. 05).,
2 GUS Yo, MG 44 BIRMWEAREH. N
49. 4% . BT 51 BAIRMMFLALRE N 47.0% , g 13
BRI R ALK 31. 7%, B TR T 44 A
Bg 51 B AR (P<0.05),

2.1
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ARG 44 RN ERIR: B B M4 RERATH IR A RERKMR; C. BT 4 BRVAMREEFRR; D. BT 44 EH A KR
REEFEM AR . A. Hairy roots induced by Heidou 44; B. Natural roots of Heidou 44 without treatment by Agrobacterium rhizogenes;

C. Subculture hairy roots of Heidou 44; D. Natural subculture roots of Heidou 44.

1
Fig. 1
®1 FRXEGMERRERHBEREALE
Table 1 Number of hairy roots and transformation
efficiency of different soybean cultivars
LEZIAEEEIN
o B B iEE3 ¢ AL/ %
! Number of Number of  Effciency of
Cultivars . .
hairy root tansfered  transformation
hairy root
13
- + +
Zhonghuang 13 5.30%0.42a 1.8140.21 a 31.7Db
M 44
o + +
Heidou 44 7.6540.42b 3.79£0.30 b 49.4 a
M 51 4,3240. 24 1.93+0.15 47.0
Heidou 51 e et PIOE o A

DEIRREARFFEERRES%KT LEFBEGE 2. Data
with the different letters in column are significant difference

at 5% level (the same as Table 2).

HBEGWNAEFEERROZME

IR 25 R R W], 5 R MR AT I 55 F2 0, O R
Fr RGBS F5 55 A X b 8 13 PR BARAR ORI
WEFZ W (P>0.05 HRG 44 fIBE 51 £6
AR AR B B S TR R AR
(1) B RAR B (P<<0. 05) (£ 2),

2 FAEAXBEGTERATERBEAHEY

Table 2 Number of hairy roots per plant

2.2

under different light conditions

A h# 13 BT a4 B 51
Condition Zhonghuang 13 Heidou 44 Heidou 51
Y iR
jl{.:'m(lz b/d 5.10+£0.46 a 1.404+0.27b 1.60+0.22 b
Light
SR
5.70+0.72a 7.00+0.58 a 4.6040.48 a
Darkness

23 HUAERREKE

I EE R R L 3 A K E 5 AL AL B RAR AR
Ik GUS Yo o 3 Yo i o8 i £ CBH A, 1 =l 7% Ak ok
2 HRERKMRTE GUS ey h Fia A28 (& 2),
Z GUS Jefn,, s 13 GUS e (5 5 B i AR 228y

BEE UFENERREERIERRE

Induced hairy roots and the continuous subcultures of Heidou 44

1970 B5 51 284 B5 44 29 1,31 KRE
S AP IR A R 31,7 % L 47.0% . 49.4%

A JERAL R BRI B. AARAEK MR, C.DE. 1L
EMM . A. Non-transformed hairy roots; B. Natural roots;

C.D.E. Transformed hairy roots.
2 BREMEUBRRM GUS &

Fig.2 GUS stain transformed hairy root of Heidou 44

24 ZHEEBRREMERMEEHLE
WLER LSRR W, 3 AN EL A Bl A B R AR 1T

ROfEARRY, KRBT 51 MEGRRIL
82.9%0, MT 44 MR YR 60,80, Pag 13 MR
ey AL 4003 AR EL Rl G 4= e A7 AE B35 2%
5 (P<C0.05) . R RALTEM b 4e 45 R JH (| 3-
A 53 AN KL A Bl A B R AR AR e (07 i B0 25 5 L AR
PLE BT AR R AR T B (8] 3-B) L FEAR &R
AEWLEE 3 R AL LAY 3 ik 4h HU (&) 3-O).,

e

B3 XREMELZASREEES 44 BRIR
Fig.3 Hairy root of Heidou 44 infected

by soybean cyst nematode
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TR P AR HUAR A B A 32 PR A T K
SRR R RARR AR IE S 3 K E Rl
13 BT 51 PR T 44 78 KA ] P4 g 7 A K LY
B DL HE BT S 77 AR A B R AR 2 P — il ST Y
AL, BRI SRR PR G AR 5 H R R
B AT S BIE S R W A AR A O L TR Tl RE R A R
LEIORZ/ P

R 0 4 £ R RE S AT AR e 3 S KL
FARR L HAZ Y8R R A, X A e i Tk O g 2k
L0 B N T B NS T U (O 20 7 N 1 B 4, A 5 R
Dessaux %% 8 #2186 , 4 FF 78 6 57 0 4 90 K BB o
ARME AR e, AT BE 2 AN [v) 356 PR 280 X 4 T BT ) Al SR e B
AN T I . R R AR B o Ak BE Tt 23 5 e B R AR
AL R TS5 BT 45 SR R W, AME R A
B 1 & TR R 7 AR TR AR B9 B, B R T4 A A
R A P2 A AR AR . AR AR B & B Ah ke 4
TR R AR 6 A5 5 AN Al R o e s ) PN R R I
R BRI, R KA T A BARAR LR, A
gk R BT 44 5 5 0 B RAR SO BOR AR 5 1k
A X AT BE S T 2R VT A M IR IR R K TR
PR (0 K 5 B o 4 e AR B ARAR ROR
g 13 ST 51 AN BRRBE A B EER,
ART 51 MR B E T 13,0 3 4~
P B RAR AL R 5 BRI BCA R B 5C R .

K MRAAT B B 5 K T P LR 3 10 B e T
2 A FF B AR AR 4120, TR e ) B #5717 19 T-
DNA # &2 EEH A P52 =4 BRE . B
AN I B A A B i R e AR AR AT TR A B A
T B AR AT T 4R A BT v B AR AT T AR
Yram Y JL % DA B AIG K 57 A B R AR RO
MG 44 FMUBE 51T EFAE T BT R A, BIEIT
M FIRE R AL 8 T H IR X, O IR kb B
I T T RAE SRR T B R TR R AR AR R B Y B
T, I 2 ARACKHT B AR A B F b b R AR T R T =k
EARMR AR, WL, BRI R T A A TSR
Fop A BARAR

BT A4 RN KRG R R RN R AR AR
HEARBAFAARA R T — it KRikgkh
BURFE Y dsRNA 5 A BR KT b, 48000 % 5 3
HEA) 3 AL, 5¢ BUZR OB 3 dsRNA [ 28 U fk

PR A% A B B T RINAG 2800 400 ] 350 35 I 1 2
ELIPSPNISRUE 32N D] IR R /P U pE e

2 % X #
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Establishment of soybean hairy root system induced

by Agrobacterium rhizogenes

ZONG Xiao-giu ZHANG Dong-sheng HUANG Wen-kun PENG Huan PENG De-liang

Institute o f Plant Protection ,Chinese Academy of Agricultural Sciences/State Key Laboratory
for Biology of Plant Diseases and Insect Pests Beijing 100193 ,China

Abstract Seedling cotyledons of the soybean cyst nematode ( Heterodera glycines Ichinohe)-sus-
ceptible cultivars of Zhonghuang 13, Heidou 44 and Heidou 51 were co-cultured with Agrobacterium
rhizogenes strain K599 under dark conditions. Transformation efficiency was tested through GUS stai-
ning. The results showed that there were significant differences among soybean genotypes in their sus-
ceptibility to A. rhizogenes. The conditions of 25 °C and 12 h/d light were found to be optimal for hairy
root induction of Heidou 44. The transformation efficiency of Heidou 44 had no significant difference
with that of Heidou 51, while it was significantly higher than that of Zhonghuang 13. Light or darkness
had no effect on Zhonghuang 13, but the inducing efficiency of Heidou 44 and Heidou 51 in the dark con-
ditions were significantly higher than that in light condition. The infective efficiency of Heidou 44 was
significantly higher than that of Heidou 51 and Zhonghuang 13.

Key words soybean; hairy root; soybean cyst nematode; Agrobacterium rhizogenes
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