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Optimization of the Agrobacterium-Mediated Genetic Transformation
System of Soybean Cotyledonary Node With Non Tissue-Culture

LI Dan-dan,ZHANG Jie,LIU Na,CHEN Yan,HAN Sheng-fang, WANG Dong-mei
(College of Life Sciences ,Agricultural University of Hebei ,Baoding 071001 )

Abstract; By investigating the factors influencing the transformation efficiency of Agrobacterium, a genetic
transformation system of soybean cotyledonary node with non tissue-culture was optimized using the transient expres-
sion of GUS in the region of cotyledonary node. Gene Bar was transformed into soybean Jidou 16 ,and the transgenic
plants were screened by glufosinate injected on leaves. The results indicated that infection medium contains 3% sug-
ar,0Dy,, =0. 6 ,none Silwet L.-77 with the absorbent cotton as attached media and the highest percentage of GUS
positive was 62. 13% by one time. We obtained 10 positive plants in T, generation after detected the transgenic
plants resistant to glufosinate by PCR. The transformation efficiency was 2. 5% . Three positive plants of T, genera-
tion were obtained by PCR and RT-PCR , which demonstrated that the target gene was integrated into the soybean
genome.
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JrEAE A E AL A E S T A
S N AR N R T
Wi, FERVEAE R T —F LR 2
I RASEH UG 37 (0 K S ast A8 Fe AL O vk %007 ik
SEMIEAKT A T 1 T L SRR, AN
PATRTAR A HE ) RO B RS2 b R ke 3 P o o
SO FEACRCR I 22 P R K AT HE 9T, A ACAAT
N FRIRGF AR H A IR G R R, R
S TR RAFA S,

[l cgee TRy RN P I e UNIESIER
I ) e 2 PR R S A A i A i e R
(EAESE BRI A i rh — B A3 O 1 fl B
A IRl , AT i LR R AR R
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1 HREH®

1.1 K

1L.1.1 #o&HR K5 [ Glycine max (L.)
Merr. | LA R K S E AN S 7 5
MFT 16 5 SR AR R R F R 15, FiR3
ANREL AR - 358 & R ey, AT DA R 2 AT
HMER, AL AR BERM R A5 i f it
1.1.2 RTEERMER ST EBE KN
EHA105 , Fikih pCAMBIA3301 , iZFkiri A GUS 4t
5 J R BR 50 B JB Bar B

1.2 REWH*

1.2.1 XEMFHHEE LB TCRBET
RGHF, 8 F0 T8 R E A, = O IR
100001x, 14h S fE/10h JBHE)25°C Wi & 5d J5, 7 ¥
AR LRI RE R R TF I F i Ak

1.2.2 RFEEEHHE MNSH 50mg/L F4E
SEFI 50mg/L RAREE 2 Y YEB VA PREE 54 A5
i pCAMBIA3301 HYARFF B EHA105 BREA T, HeFh T+
50ml & A 50mg/L - Fl 50mg/L K87 % 1)
YEB WA RE 3 A 28°C | 180r/min 2% 55 314 1% .
P45 35 45 B B W (0D, = 0.6 ) 3000r/min &5 .0
10min WHE B, 55 B, R Y[ 1/2 MS;3% I
B4 1. 67mg/L BA;200umol/L Z BE T FHi (As) ;
8. 8mmol/L &R (L-Cys) ;1. Ommol/L & 7 b
fE(DTT) ;pHS5. 4] EEREIAZE 0D, =0.6,

1.2.3 KHENSHREFHSHELE AKED
TR G R & 5d 5 (B 1,A) T ARITR Y%
1B Pk BB 1 R P E R IR, /0 22 BRI
2F IR R IR R 5 ~ 6 JT(E 1, B RSk B
TN o BT MG ot MO B A A C 1 e P AR AT TR
[EaR G AR RN ORI o 1 303 O s A A M B B i
P SRIFH R G 1R BT R RHSE E IR
(E1,C) ,25C B 5% T k3% 3d,
1.2.4 RFENSHXREFHHIEARAEFEL
TRRL R SAHBEZ T FG 0 K
FE1.2.2 F 1. 2. 3 BYSERE X2 i AL SO (1) 2 Ff
HEFATIFSE, 2 B E AT 5 MR, rg g6 1y
HAT 3 WER IR EE S ME R % =30,

JHERE VR 82 R 1 36 P 7 Silwet 177 AL TG 16
SN R R, AR YW A AR ER INFER N 0. 01%  ~
0.03% [ Silwet L-77 PiFh, [ B — 2 2 51 i &
3% 5% F1 10% 3 ASIR) MR B I RERE AL 21, FH 0L 7
PR IEAT T AT AL, R AR Y 3 IR 1R,

Y LIS T 16 5ok, BTt 3 Rz g
T AR 1 ARG 3 IR ER IR,

{RYLREL LITE R 16 S 0Pk 42 YL it 40 5] %
1.2 13 REE AL,

RYGBEE 0Dy, - ATLT 16 5 A0k, Hei it
4 MY E BRI 0D, =0.2.0.4.0.6 F10.8, 5>
FIFHIX 4 DR R R TIR Y

KOGHERA. UG 75 HT 16 SHEE 1
SRR,

x1 AREERAXNNERRENKIEETZE
Table 1 Composition of infection medium and operation
method for different ways of infection
YT R Y TR S0 I B Ty
Ways of Composition of infection medium and
infection operation method
A BRI 3% FEME , AT Silwet L-77 , LA AR
R T R B A S
B 1Y BIN 3% TERE IR Silwet 177, 10
R ENIRp
o FRYL I BN 3% HEME , TSI Silwet L-77 30

BT 2405 DAL R R SE 2B A B LA AE AR AR
TR VLB A B, A BN 39% FEAE R IS Sil-
wet L-77 BRI E A5 0

GUS AW EF vt Ruear & e94n  GUS
W s 8 35 20 B ] LAAE SR MR RE DR B A SZ AR 40 Bt 1 48
USRI R SR 3d 5 GUS 78 T3 K i BT
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FER R AR A GUS P (GUS ™) R BF5T
AT R X AT TR e AR BSOR B s e, LR R 45 R
Jei  PIBUH A —35 5 A—3R 43 IR G 145 X
HMERIEST GUS Yl , DR % 3 X i SN R 1R
SRIBAPEXT IR, SR B S A FH 2808 K T Uk 3 ol
DL BRAKHT 1, FHUR AR 7K 435 e S M A= A
X-gluc %% ¥ [ 50mmol/L PBS pH 7.0 ( 50mmol/L
NaH, PO, ;50mmol/L Na,HPO, ) ,10mmol/L Na, EDTA
0.1% (v/v) Triton X-100, 0. 5Smmol/L £k & 1k £,
0. 5Smmol/L W. 2k AL ¥, 20% (v/v) W BE, 1g/L X-
gluc ], F 37°C et 24h, LBR YW, KK 70% |
80% 90% 1 100% 1) £ WA B2 M €2, SR 8 345 ( O-
LYMPUS SZX16) FWEIFHAMR, 105 GUS 7EFHy
X5 M AMERBOR TR GUS P [ GUS FHE
= (GUS TEFI15 X F 3K 1 PH M S A4 5l e 5 56
SMEIAED) x100% ] .

1.2.5 #UFMFSMEKEBE LRGN E
PRIk 2 (K 1,D) R IE N 3. 34mg/L ) BA
KGR RS AR 5 BT AL, S s
HHIRRMAS AR (B 1,E) B TOEIT 25C iS5
I, BT T ~9d FRFFIFTERA A A ZE (B 1,
F ik fion ) 8 2% FaSRAS R BUIR AR 7 15 5
K7k, 10d Ja AR ZERI AT K R K iR 4% (D 1,
G),3~4 N H ARG E LG (B 1,H) .
1.2.6 T,/T, H#EBEEHKLK PCR &N XA
CTAB ¥EARBUK E M 5 £ 20 DNA™ F cUS £
SIWH Bar JER 51 W4T PCR %5E ., 519175 4
% N GUSFI1: 5'-CATCGCAGCGTAATGCTCTA-3';
GUSRI1:5'-AACGTATCCACGCCGTATTC-3", Barl ;5'-
ACGCTCTTGAAGCCCTGT-3";  Bar2:  5'-GCAC-
CATCGTCAACCACT-3', PCR FZ Ri{K & Jg 20ul,
"1 10 x Taq Reaction Buffer 2l, dNTP 1ul, 5| %) 4%
0.5ul, Tag DNA Polymerase 0.3wl, K & & [H 41
DNA 1pl, 58 T /K 14. 7pl, PCR [ &4 :94C
TS VE 8min;94°C 28 M 1min, & 1 455 (GUS 51 ¥
iR KRB 63°C  Bar 51 #iR KRR 62.2C)
72°C #EfH (GUS 514N 1 min 15s Bar 5144 50s) ,
35 MG 72°C IE i 10min, GUS 51 ¥ By~ 14 =
YA BE R 1019bp , Bar 5| 9 19 5 3% 7= 4 K Ry
300bp, PCR F=#IR I 1. 5% B B0E 0 e Je el ik ik
TR, S5 Ja % T, % 56 PR AR PR 9 P A= %6 PCR FH
PERFFACRIEAT I B [ #RA4% = (RS
AL REER) x 100% ; PCR PHYEZ = (Bar B
GUS PCR FHMEE RGP IEAR MR SR ) x 100% ; #%

% = (Bar PHYEF GUS PCR FH 4 %0/ % 1k A bk
) x100% ] .
1.2.7 T, %FEFEHKB RT-PCR &l XJ
T, PCR Al 5% PH 4 1) 7% 35 DA A AR 247 RT-PCR £
Wi, M TaKaRa 22 7 ) RNAiso Plus i 7 $2 UK
T F A RNA L SRJE LA TaKaRa 23 7 89 52 %% 5857
B AT UL A5 B BUEE cDNA, DL cDNA B i 3
17 RT-PCR #9043 % F Barl . Bar2 1 GUSI .
GUS2 ( GUS1: 5'-CGACGGCCTGTGGGCATTCA-3
GUS2:5'-TGGTCGTGCACCATCAGCAC-3") 5| ¥ #
1T PCR, I W & R B e i 454 [A] 1.2.6, GUSI,
GUS2 5| iR ki B A 65.2°C, 72°C #E {f 1min
15s, ¥ 38 7 WK B 4 900bp.,
1.2.8 MA#RZMRKEERBSEMIERE
RIEER  DIAERE 3 N R o U bk, 547 P Fh
J5 V3 LR R B R, T 6 > BB
WHE 3 0,50 .100 150,200 .250mg/L, fF
KOS 2 3 MEME2EFHSE3 F3 0
SR R JE TE B, B i 5 BB, Ay i DL - 6
ANV BE VEAT R BRI 3, 7d S USRI KR B A
KB I, A HRE AL B 12 R AT AR B A0 B
R 3K,

BEAuls T 1. Oml {0 o T 5 & IR — 2 1
TG %) L SRRV VAL, 0 1 4P B 1 S A0 4 Sk Ak K
T [ AR T (29°0.02ml) |, 76 H- g b 358 3 0t
Ok WA - S AT A ) el 7K 7 i A T R e B
FR/NLET, 7d JERER I e SR A AR AL

TRIRE T 25 bk BUTC ) 4 P B I W, e
AR KRS T Y AR R 7d R g A
MNGE ik I
1.2.9 MAE$REERSRKEEEE T A E ki
TERBHIE HAMESFERAWEG, EF
Rk PAR IR R 3 H A EA T R 1) A A
WK, 7d JEUEE i BRI ARG O, DR B Bk
T ST BRI S X RE R TR bR ORE 2R A 7
Bar FEE ) PCR A5 I, 3580 7 6 2408 [ T ERICR =
(Bar £ [H PCR FH M A Bk %50/ 5 S 9§ P M 4l bk
) x100% ],

2 HER545H
2.1 RHENSMATFH AR Sk
R R B A

2.1.1 EERKEMREFMER Siwet L-77 3F#1L
MEH M GUS FHM RG4S EE 2 FE 3,
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FHAT X GUS etz R LR 2, Hoh e iy X
LA 0 S BHEESMELR , 3R BT GUS JE R AE 1y
X AT T BRI ik (K 2,A B.C f1D) , [&2E HE
Bl L DR B A T R

MR 2 W LLE M, RIS TGN Silwet L-77

FLRERE M 5 3% BF GUS PHME R A3 44.05% |,
Fm T AR, XA RS SR S
GUS PGt 4 R —2 (R 3) , MR I DA G
Jin Silwet L-77 [RIIEEIN 3% B eI H A 2545 5%
i, 8 E] T 60.40% |,

B1 KFENSHAEFHTIFEAREFBEERNEROBERRGHEEREK

Fig. 1 Operation and the transgenic plants of the Agrobacterium-mediated

genetic transformation system of soybean cotyledonary node with non tissue-culture
A KEFF WK 5d; B IHCF A5 S 15 BRI Sk 43500 27 135 ORIIR 5 € ZE PR IR R AL 1 3% 34,
D B SRR SMEORES s B B SRR B BT 2 5 F LB 10d J5 AR ZFRPIRES 87 L3RR AR 2F
G AAZF A 10d JERPRES s H LT 3~ 4 AR RO SE A T, FE R

A ;:Soybean seeds germinated in sandy soil for 5 days; B : Cotyledonary node explant. The circle and arrow indicate the region of

a cotyledonary node and the wound by a scalpel , respectively ; C;: Co-cultivation for 3 days by covering the black plastic bag;

D: Explants after co-cultivation ; E ; Multiple shoots induced with covering the white plastic bag to keep moisture;

F . Multiple shoots induced for 10 days ;G : Multiple shoots elongated for 10 days;

H: T, transgenic plants after transformation for 3-4 months

B2 GUSEREEFHTXHBRRIE
Fig. 2 Transient expression of GUS gene in the region of cotyledonary node
A-D:GUS B BHHEAMENR E PRI (16 x )

A-D:GUS staining positive explants; E:negative control(16 x )
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F2 AREEREMRTEMER Siwet L-77 3F GUS PHE

B0
Table 2  Effect of different concentrations of sugar and

surfactant Silwet L-77 on the percentage of
GUS positive

e HEWEWREE (%) SMIESEL  GUS FHPER(%)
Treatment Concentrations Total of Percentage of
of sugar explants GUS positive
NN 3 109 44.05 1. 66a
Silwet L-77 5 97 28.74 +2. 44h
10 92 11.94 +1. 73¢
wm 3 102 10. 74 +0. 93¢
Silwet L-77 5 102 11.67 1. 44c¢
10 103 9.66 +0. 76¢

RHBRER A 3 WEZAE /NG TR 5% K225 B3 KF,
ZEILBRM LSD %, FA
The data in the table were devived from three repeated experiments. Small

letter means significant difference at 5% level by LSD. The same as below

*3 AREBEEREXMAEFFEREI GUS PRI
Table 3 Effect of different factors on the regeneration rate

of multiple shoots and the percentage of GUS pos-

itive

INEZFRR (%) GUS FATER (% )
S b3 ]

Regeneration rate  Percentage of GUS
Factors Treatments

of multiple shoots positive
THERVREE (% ) 3 60.40 2. 83a —
Concentrations 5 50.45 +1.75b —
of sugar 10 46.82 = 1. 06b —
ZYL = A 61.66 £3.96a 43.53 £1.76b
Ways of B 26.77 £3.49b 61.94 +£1.73a
infection C 15.21 £1.71¢ 18.26 £1.41¢
YL R E 1 73.14 £2.30a 62.13 £2.59a
Times of 2 67.36 +£1.20b 53.01 £1.34b
infection 3 61.31 £1.34c¢ 43.24 £3. 10c
BB 0.2 — 27.58 +1.58d
(ODg0) 0.4 — 40.82 £2.62¢
Concentrations

. . 0.6 — 61.00 +£2.30a

of infection
medium 0.8 — 54.85 +1.69b
pNIEE SiSE| J-16 — 61.79 1. 56a
Soybean J-7 — 18.67 £1.77b
genotypes WX-1 — 13.37 1. 17¢

2.1.2 AREEAXNNELLEZNMm KA
PEFE BRI B ERE T, FEAR QL P U Silwet L-
77 SEPEAEA T AR B A AR (H U
HERAAE R R B A 0 T e 2 FEAIR Silwet L-77 1932
EREST, Bk Mg 0 X S 0 5 B 4R s [a]
B TR 1AL R 2 B 3 K, e B GUS

PERFEARIE O, ARG R (R 3),
i A 4142 Y A T R FRA5 Ja 8 1 AR 2
RHIK 61.66% ,GUS BHPEFR N 43.53% ;i B 41
1R K AR AE T R AR5 B = 1 GUS BHAM: R Oy
61.94% (AN ZEISRIARANL Ny 26. 77% ;{HH C
AR YL S FRAEI7 I GUS BH R N AR 2545
BIRiAK, DA g5 SRR 8E A 4R Yl S 1k
757 R BEAEIE—E 19 GUS PR, WRESAF A = 1Y
INVEZERRR
2.1.3 EEEFREMELRENEN FY07
A M GUS BHMERAEAR R A 43.53% , I E 2 H T
T RYE 3 YT 10 Kb 208 i i 5 3 R R Y
WA T Rl AR G AR, 43 AT 1.2 R 3 IRAS
IR, B R 78 HFAT | IRIZ YA 451
AT AARAS T e ) GUS BHYER (62, 13% ) FIMNA
ZFIRE(T3.14% ) 4 38 T 2 ORI 3 IR A= Y Iif
) GUS BHPERMMA ZE R (£ 3) .
2.1.4 AEAERLRREMNELLEZNEZm %3
TR URY A E N 0Dy, = 0. 6 I, 3R 5 e i 1
GUS BHPE R 61.00% H 3% & T H A4 2, [5) B
GUS Ye i 25 LR W] Il 45 4= Y Wk FE i 35, GUSS
FEFIT X ) T BLZ H K, 24 0D, =0.8
Bf,GUS e a1 FLR K, {0 GUS FH%: R HL T
0Dy, =0. 6 BFA L T DL, f 2000 58 1R e Wk 1
K 0Dy =0. 6 B G FAFALIK R
2.1.5 AEASERBMBELIRBEZIE FIH
R EARAE T R A RN 3 FhIE K ST
fb. &3 HalLIE H, 35 16 51 GUS FHER
H61.79% ,BE R THE T SMAE 15, RH
FHAIZ (0] GUS BHPER M 22 7 antb 2 K, tiF 5K
[F) 35 [R] 28 BT R A 2 Ak SR AR TRl A G (HAR A i [
AR SE T3 16 5 8 5 R G L ALk,
2.2 ET 16 3 T, HEEEHKL PCR &
KT T 175 AR 2N SR e AR R X
16 S TBE T AL IR 1) PR A R 2 B
IR B O e S, SR BT T, FEEEP K G R i 3
K41 DNA, H GUS 51 #F1 Bar 51445l i#£47 PCR
s, DL pCAMBIA3301 J5i ki AE Ay BH P X R, R 7%
fE K EAERRAE N B M X IR, PCR 5 3R WoR, 20 3 9
WRE] T GUS(IE 3,A) Ml Bar( 3, B) KA Y
257, K/NGT 3SR 1019bp 1 300bp , 7] — A A% L 44
Y1 AR SR o BRMERE IR . 78 BT A i e A5 21 Y
R ERIGTHA R T, BIXTS [ PCR ¥ B 45 R 1 &2
P934 10 £k, T, PCR BHMER 9 8.3% |,



794

13 %

101 9%bp —=
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&3
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¥T 16 5 T, HEREERA PCR #&i
Fig.3 Detection of T, transgenic plants of Jidou 16 by PCR
M:200 bp DNA ladder;P:pCAMBIA3301 s ( FEAHEXT IR ) ; CK . A4 SRR I ( BT )
A GUS 51955t GUS FEH R Bt 47 PCR 744, 2 4 .6-9 g GUS BHHEREILF AR, 1 3 F1'5 g GUS BIPEREELF A Ak
B ] Bar 9%} Bar BEP R Bt #E47 PCR 974, 1 3-10 Jy Bar FHIEFEIEDIAE AR 2 71 11 2 Bar FIMERE BL AR bR
M;200 bp DNA ladder;P;pCAMBIA3301 plasmid( positive control) ;CK:non-transformed plant( negative control)

A:GUS gene segment amplified using GUS primer. 2,4 ,6-9 ; GUS-positive transgenic plants;1,3,5:GUS-negative transgenic plants

B:Bar gene segment amplified using Bar primer. 1,3-10 ; Bar-positive transgenic plants;2,11 ;Bar-negative transgenic plants

2.3 ®E 16 5 T, %EFEHA PCR & RT-PCR

i

WAk Bk 10 #k T, PCR BHPEREBE 9P F 27 Hi,
RS R T, P BE A pR . SR IBOH T R BE I ZH DNA
JE R GUS 5141 Bar 51473 5% GUS 5K F B
Fl Bar J£R /7 BeilE AT PCR ¢, 25 R o, HA 3
PRAPIXT S [ 3 Red 545 2 X 1 GUS Fl Bar 5 [
B, R BHPERE AR  FAAR RIS B3 h 2%, S B

M_P _CE 1 2 3

E 4

PEREME . 3 Bk PCR BH P A Ak 28 0 i JBl i 1% )i 38 3 30
itk RHEMWEHNCOERE RN P AR R
UG LN

PREC AR 3 bR T, S5 L PIAEAR Y B RNA, E1THE
FAKCERS TR0, RT-PCR &5 AN [&l 4,3 fRiE 5
PRIAR P rh &8 20 5 3545 80 T Bar 555 77 B2 (300 bp)
1 GUS F:H - Be (900bp ) , F W] H (3 H & 7 5% sk K
AT T RIK,

M

—
=
o
—

¥E 16 S5 T, HERFEHE¥E RT-PCR &l

Fig. 4 Detection of T, transgenic plants of Jidou 16 by RT-PCR
M:200 bp DNA ladder; P pCAMBIA3301 i ( FHPEXT R ) 5 CK . AR 3 3 R bR ( BIHEXT IR 5
13T, PR LI (72 Bar 5190544 40 . GUS 5190971
M.200bp DNA ladder;P;pCAMBIA3301 plasmid( positive control) ; CK:non-transformed plant( negative control) ;

1-3:T, positive transgenic plants. Left: amplified with Bar primer;Right ; amplified with GUS primer



54 PP ARTREAN TR E T AR LU R R R A R i1 795

2.4 HEREHRIERBETERT B) &5 BRI R SR TR " E I LA
2.4.1 MAEHRZEMRKEERBEREFERE BRI HBR (8 5,0) o SR b
MIBERE IR XA S N R T AT el YR 150mg/ L, Uk PR 05 5 8% B T2 9 200mg/LL
Ab BRI G BRRE R KB IE T e B A i, S B R e iR AR v AR R AR T
MEREL ARG (H 7d G HEE BRI PG NTTBAE 150mg/L A1 200me/ L 735 A B il vk
T, ot B A T RRUR AR B R R (18 5, A R RIDRIARIE B Bl i e e

mg/L Somg/.  100mgL  150mgl  200mg/L  250mg/L

BS5 MRstRIfARERBERENEERERRE
Fig. 5 Test of the appropriate concentrations of glufosinate to screen plants with glufosinate injected and painted on leaves
A N[ VR B B R I TR T 7 T O R RO 5 B S [R) e B R e R AR PRI 07 0 7 i R O
CEPHE AR IR 8 7d JE A ZERFE T (1 10
A :Leaf symproms for 7d after injecting different concentration of glufosinate ; B : Leaf symproms for 7d after painting different

concentration of glufosinate ; C; Death of stem tip after 7d injecting and painting glufosinate
2.4.2 MRESREMRKEFTEBRBLLER 0 49 B IHESCR N 27. 2% s IRIKIE RS Bar £
S| X T b 7 Y A il e MR BE T X AL R AR PCRAERRSY 12 Bk, i B RCRAL N 9. 1% , AT 5
PEATORE (181 6) o BHHITESRAT Bar JEIH PCR FERR  BTIRRIE & U AL IR 2R A A RO 1807 %

H.- I\':
(i

Bl 6 SHRIEMIRHREI Rl B EERATTIE
Fig. 6 The transformed regenerated plants screened by glufosinate injected and painted on leaves
A SR O % AP AR MR B VE M s B ST O e 5% A P AR MR B P 1 C O PR O e B AL P A AR B M
D& IR PR 07 8 e AR AR AR AR B R S E 2 B0 A PRVR 1 16 7 AL P AR R AR ZE AR L (A PR s A - B )

A :Leaf symprom of negative transformed plants screened by injecting glufosinate ; B : Leaf symprom of possitive transformed

plants screened by injecting glufosinate ; C ; Leaf symprom of negative transformed plants screened by painting glufosinate;
D Leaf symprom of possitive transformed plants screened by painting glufosinate ; E ; Comparison of the stem tip of

transformed plants after injecting and painting glufosination on leaves( left: positive ; right : negative )
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wOW o M 13 %

3 i

R AL AR AT A 5 1) 7 5 7
S d i A —Fh 73k %7 A 2R
A AR Ty T AF 76 6 BORACA 5% i 1 X L, R S
OV BT — il DR T Y S A2 R AN A 4 4
KRR s B A BT v, % T B R g e T
ZEH A AR MR ) R A ST IG5 7 i1 5 3
S BERl BRIV T RS MR 2 Y R YK
AR S INEE PSRN R &S A TR
BT RFFE A KT TR U R L 4k
AR IR HZAR RIS I R K G M A3 16
SHEAT T Bar FE Y 5 AR B A, R bR AR R GR
71.2% AR R 2.5%

FETETEPER Silwet L-77 2 —F A LR S,
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