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WE: &£ 5B A CB037.41 45 9 5 4= Bobwhite M3 1T X REAHIZIIZ A , L T CuSO, % Fe, - EDTA %/ £ 4 1%
BABAKRG YN, BRLR AR TEMO 1 ~4 Lumol /L CuSO, 21 & K RMEALRIE AL L FHE #T 6. 1pmol /L
HEGERAEEERD AL P EMAOumol /LFe £ P AR REAREAPHAFLEAREAA . AR L£ARD L
4 REIE 5T Fe 385 BB R F] ,40pumol /L ~50mol /L Fe # 4 %2 % CBO37 4h A& & & # £ £ 47 ,20pumol /L Fe #E A+ # 4 9
% #= Bobwhite #) B 2k MR BAT, R AR B W WA B4 AR A A4 F,CBOY SR A R R &, # 4 9 5 %2 ,Bob-
white F 1%,

@b & ;R HA;CuSO, ;Fe &

Effects of CuSO, and Iron Source on the Tissue Culture of Wheat

BIE Xiao-min,DU Li-pu,XU Hui-jun, YE Xing-guo
(Key Laboratory of Crop Genetic and Breeding ,Ministry of Agriculture/ National Key Facility of Crop Gene Resources and
Genetic Improvement/ Institute of Crop Sciences, Chinese Academy of Agricultural Sciences , Beijing 100081)

Abstract: To optimize the concentrations of CuSO, and iron source used in wheat embryo culture , investigation
on the influence of Fe and Cu ions in culture media on wheat regeneration was performed using CB037, Xinchun9
and Bobwhite as materials. The results showed that there was no difference from the efficiencies for embryogenic
callus induction and green shoot induction when the concentration of CuSO, was employed from 0. 1 to 4. 1 pmol/L,
however, CuSO, at 6. 1 p.mol /L was toxic for mature embryos of wheat. Regeneration efficiency from the mature em-
bryos of CB037 was obviously improved on the media containing 40 mol /L iron source. The optimal concentration
of iron source were 40 to 50umol /L when the immature embryos of CB037 were used as explants, both of callus dif-
ferentiation and green shoots induction in this level were higher than those in the level of 20pumol /L( at random).
For the immature embryo culture of Xinchun9 and Bobwhite, the ideal concentration of iron source was 20 pmol /
L. The sensibility of different genotypes to iron source was discrepant. In average,the order for regeneration po-
tential of immature embryos among the three wheat genotypes used in this study is CB037, Xinchun 9 and Bob-
white.

Key words: Wheat;Tissue culture ; CuSO, ;Iron source
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REVHYEHELRRNXBEEZ—, BEH
PMALERUMS W EAEFE HETFEIM
VR MS EREHEZTLBEAFHMHEY . CEBR
IR, R P TAE & AKX S G HL SR
PR B BB )5S B B 6 AL AR B W A
F R A KR T P R BURYE S W US4
BREFREPHOEYEKRSH ", Fe TEM Cu T
RENEYEREELTFTNMETR . S5 —&
ERBHEE., RTFAREESFANN S Fe ES
HYHABEKERBRROPR,EF — iR E,
Novotny%:"®! A K3 Fl/INgE 1625 1 S 1 BEAT HE 56 4
¥r, R¥ EDTA-Fe B A& K Fe T EFERR, F
THEAQAGAHANESR. HSERRIAN BEERAN
EDTA-Fe 1 EDTA B 1, F 4 5 & o B B
Fe'* {RIERIRIIFALUL 3 Fe' ' MR, 125
BOHAR SRR, MFANBEMEEEGERY
FeSO, 71 EDTA £ BRI bk B A R, Carl &' 5F
SR EDTA 5 Fe’ LIk Gl e S BT R TEW
UL, B ER EDTA B 5 5 B EE GG AL 4K
#¥E, Pullman %' PR 8, #5383 h EDTA-Fe 3
ERIEREFRERN 4 £5XH2 3 KB B BUIE 8 A4 S R
BIF. FELIRITEAMENBIR R, 5kt
H EDTA-Fe AR HIEH ARER 315, 4 R
B2 EULE",

FEFHHFEP Co® W HAE RO,
Nirwan %' DL g e B E ML 1K, 76 MS 35 35 4
MERMERET AR CuSO, ¥ & 4 H, % 85
2. 0pmol /L CuSO, B F| FRGHLAME S MAKE
B, BGARFEZ ML EFE P EM CuSO,
0.5umol /L BEME RN A HL BERER 4 15,
HAHEFHOAGARNFE 0.3 ~0. 6umol /L 4 # it
BARMpa BEE A LIRS R OB R B
JERSMEEK R E R EZH,3.0 ~5.0pmol /L #
Cu WEAMTAGAL AR, Vain 7 F
FA%H0 9. Smmol /L EDTA-Fe i 3. 75 pmol /L CuSO,
) MSB3 BEFrBEX G R S IR SE AT R IE 3%, W #k
BARRBT 231, A AL S"™ 5H, 25~
100pwmol /L CuSO, BB H R L W EBE R HHALA KN
T 414k, B 200 ~ 600 wmol /L B & 41 &l 2 1 3
MAEK, AN, EEXEHEARERPRAER
CuSO, WX G GHARNEKMMMERAYR,. BR
% SOpmol /L R EEEMAERBR !, Gori '™
EREHRABEFR PR, CuSO, & 0.1 ~50. Opmol
/L B 805 41 48 LA 4346 IE # 200 wmol /L ¥ i At

LA ARG H A BMERFELE R, Tumer 1210
Ko BEFRE PR BN 93. 75pmol /L PL F ¥ E HY Cu®”
HEREEEEHAGANNER,

B2 . HBEIALLXTF FeuEM Cu TEXNHEY
HAARFEHHUHRFTEEPTREIF HESHE
KEYMBERE SWESPLERELEHY BEND
EHAEZEFPIHARERLMBE, K XLUDERBIE
MRS R B, BT Fe JTEM Cu T
RHABRM/NEARHARREHE W, B T CuSO,
MFeWEEHE, BWASE—-SRENERER
B REEER,

1 #R57AZE

1.1 B

ABRANMESF CBO37. 5 E 9 S M
Bobwhite HIRMARFE, 2R A EMH, ik &
PHREEMEEIERIB EREDR 2R
BB R, G 13 ~14d AR B FRHEFT
YRER BAERRIRBRAFFHTREARE
S5 F 1N
1.2 EFER CuSO, # Fe shiRE K ERE

NEGRERGALE R TN SD, , RBME R
BFRERERN A, B REAHGHREFRER XC-
SX'™I (1), CuSO, FEIEHEFRE0.1.2.1.4.1,
6. 1pmol /L 4 MREEKF, Fe HhTEEFHEPRE 20
(Xf ) 30.,40.50 .60wmol /L 5 PMbEE, 4hIR41ER
Fi IEFH 85573, UBE ST LR I XCFH K554, Adi
BEIREEVRIN 8 /L B, B fth 3 3% 2 4R hnAH 4y B B
24g /L, R A ¥ 3F & pH H 5.8, & L lkg/em’
(121C) & TR EXKHE 15min,

1.3 4EiEs%

FHEHRF 13 ~14 d(HFEHE Imm £5F),
WERBBTH,H70% ZBEHTKE Imin, R )5
A15% WEMMHKE 15min, BE K3 ~5 K,
EREEFI AR IIY XK, 9k H5E 'K/
WAE,EFS EEMTF SD,EHREE, ERRK
EFefi BB LB IEHRLEMHO MK, BEF
3K, 25 C.RARAATER2IdESAGAL,
REHAGHARAKH T IEFH #5558 F,25 C R
ZAETF L HBR (O FR 3R BE 3500 Ix, A% 16h
LM .8 h i),

1.4 M BEAEIEF

B FREEMOEART,H70% ZBRBY X

B 10min, A 25% W AR K E 25mim, R 5 FI %
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Table 1 Compositions of media used for callus induction and regeneration.

M  Medium

.4+ Component

SD, MS BEABRBE(RE MSELER) + 3.0% MM + lmg /LBl 4K + 150mg /L K{TAMME + 2.0mg /L2,4-D,
pH5.8
Adi MS BAERE(RE MSBER) +0.75g /L MgCl, + 15.0g /L HBEE + 15.0g /L INELME + 5. Omg /L B EBERE +

0.5g /L KBMEE + 12.0g /L &M + 10mg /LB B4HESE + 1.0mg /LB B4R + 1.Omg /LB, 4R + 2.0mg
/LHER + 39mg /L ZBT &M + 2.Omg /L dicamba + 4. Omg /L AgNO, + 40.Omg /L % BEEM + 100. 0g /L 1=

EC,pHS5.8
XCSX MS EAEFHE + 3.0% 8 + 2.Omg /L dicamba + 4.0mg /L AgNO, ,pH 5.8
IEFH MS EAMERE + 0. 1g/LBEKC + 2.0% M4 + 0.2mg/L2,4-D pHS5.8
XCFH MS EAHRE(RE MSBEAHE) + 10.0g/LB B4 + 1.0g /LB, AR + 1.0g /LB AR + 2.0g /LHER

+ 508 /L RERIE + 2.0% BB + 0.2mg /L IAA,pH 5. 8

BKMEE3 ~5 W, BT 5SCTHEFEHFIH, KEE
=, 25% R FE PR KB 15min, THEK mhik 4 ~
S5 BB BREEMNT Adi EREE B 40H
TKF-H R 40 N RBE, BHE 3 K, 7F Adi 55 E
BEIEIE 7d J5 , % % 3] XCSX 33t b 55 k8% 3% 14d,
R Bt R B b 5 35 3] XCFH #5383 F 47 6
ot B SRIR B DB & RIS IR R,
L5 SRS FH*E

SMEREE SR 14d FRTAGHAFES R, BH%
dMEHEAERGAARS R B LER
EEERAAEEHBGHLAMERNREFES
R, AGHABRE =RQGARK/EM K
Bx100% ;R RG AR FBESR =KHEGHAR
BU/HEM MR <100% ; GG HR DR = G ¥
B/HEMIMEER R <100% ; REFIR =FHGH
SR/ S E B x100% . ¥ 4 ¥ A A DPS
6.85 BRI LSD B 47,

2 FRARE CoSOMNERRFAAEFHRLLLE

2 ZRESHW

2.1 CuSO,3t/3 B 3 R 4H A IE R R I

RS CuSO, K [A] ok B AL B /b 2 RBAE B
HRREZN, PN FE A EH CuSO, 7k
B, LA CBO37 AR HR kb, EH A A
ZiEF Adi 1 XCSX 33 & 4 51 % fn CuSO,
0.1.2.1.4.1.6. 1pmol /L, Z5E F 8, IE A
HAES KLY K 87.5%.81.7% . 87.5% .
83.3% ,MAR T FE 5K 56.9% .56.7% .
44.2% . 40.0% , G X E B K 45 9 H 54.4%
55.0% .53.3% ,39.2% , CuSO, 6. 1umol /L 4b 3
BAFIERK, SHME3I ML BRAAFEELER
(R2). REZH, /NEHEPKAES CuSO,0.1 ~
4. 1pmol /LERELEFEERUNRELBEN
BOMKERES 6. lumol /L IR, BETH
HRE,

Table 2 Culture efficiency of wheat mature embryos on the media with different concentrations of CuSO,

K Jr— i 1 ik — Bt SR AR REFFE(%)

(umol /L) ‘ bt p 187714 HRE(%) (%) Plantlet
Mature No. of

Concen- Embryonic Different- Embryonic calli Differentiated produced
embryos plantlet

tration calli iated calli frequency calli frequency frequency

0.1 160 140 91 87 87.5a A 56.9a A 54.4a A

2.1 120 98 68 66 81.7b A 56.7a A 55.0a A

4.1 120 105 53 64 87.5a A 44.2b A 53.3aA

6.1 120 100 48 47 83.3ab A 40.0b A 39.2b B

MNEFHMABEHFHER0.05.0.01 BEXKE, TR

Small letters and capital letters are significant at P <0.05,P <0.01.

The same as below
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Table 4 Effect of EDTA-Fe on the immature embryo culture of CB037
e 3P odvi a1k EtE R BGAR BREFFER(%)
R KER
(pmol /L) HAK b Qi o HERE(%) SAL® (%) Plantlet
Mature No. of
Concen - Embryonic Different - Embryonic calli Differentiated produced
embryos plantlet
tration calli iated calli frequency calli frequency frequency
20 231 202 112 321 87.5a A 48.5b B 139.0b B
30 166 144 88 236 86.8a A 53.0b B 142.2b B
40 175 158 146 648 90.3a A 83.4a A 370.3a A
50 147 117 62 161 79.6a A 42.2b B 102.7d D
60 205 167 103 252 81.5a A 50.2b B 122.9c C

23.2 FEIBYEBHENARRE Fe bty
EE ¥%F9 54 K& 20pumoel /L,30umol /L,
40pmol /L 50 pmol /L 60 umol /L Fe £b b BT MM
BGHRESRSES NN 76.7% .60.9% ,73.5% |
49.2% .58.8% , MAGH R 53 b 43 5K 43.2% |
14.6% .35.5% .7.9% .8.2% , 3 ¥ H S R 5 N
134.3% 33.8% .87.4% .22.0% .12.4% , 55t 43 ¥
L5RFRW,20pumol /L ARFRE H A 4 B EIFEE
BEEER(RS), ZFe BRERETHEI SHKEE
ERRBERE.

R5 FARKEFeRNFEISHEFERRNTM

2.3.3 Bobwhite ) lf 7 Fe R AR RBELA BB E
BLEBPIRE Bobwhite 5 I £ & 20pmol /L,
30pmol /L .40 pumol /L .50 pmol /L 60pumol /L Fe b
B SD, R ERETERE, BEAGHAABER R
43 51% 84.0% .73.5% .67.7% .70. 1% 81. 1% ,
AR DALERDYHHN 27.7% ,20.6% . 24.1% .
13.7% . 10.7% , & 3% 5% 2 2 4 5 % 61.7% .
50.3% .58.0% .26.5% .6.1% , & it W ERE
BL,20umol /L Fe $hAb B 5 H M 4 ML B A E R 5
BRELFEHREBEER (R 6),% 5 Bobwhite 41 iF
% 20pmol /L Fe $hIEFH 5 I RHE Y RRIT,

Table S Regeneration of the immature embryos of Xinchun 9 effected by different concentrations of EDTA-Fe

W N ok il sk EEHGAR BHEAR BEELE(%)
HATH KREX
(pmol /L) HARK B BRE(%) (%) Plantlet
Mature No. of
Concen Embryonic Different — Embryonic calli Differentiated produced
embryos plantlet
tration calli iated calli frequency calli frequency frequency
20 146 112 63 196 76.7a A 43.2a A 134.3a A
30 151 92 22 51 60.9bc AB 14.6b B 33.8cC
40 166 122 59 145 73.5a A 35.5a A 87.4b B
50 177 87 14 39 49.2¢ B 7.9¢c C 22.0d CD
60 170 100 14 21 58.8bc AB 8.2¢C 12.4d D
# 6 I [ERBE EDTA-Fe 3} Bobwite ) FEiE 5 I R M R
Table 6 Evaluation of EDTA-Fe on the regeneration of the immature embryos of Bobwhite
s iSe g ik B R R "BHAR BRFEFSE(%)
4,233 4 BREK
(pmol /L) HAK y ik BERE(%) LR (%) Plantlet
Mature No. of
Concen - Embryonic Different — Embryonic calli Differentiated produced
embryos plantlet
tration calli iated calli frequency calli frequency frequency
20 206 173 57 127 84.0a A 27.7a A 61.7a A
30 189 139 39 95 73.5b A 20.6ab A 50.3¢ B
40 195 132 47 113 67.7bc A 24.1a A 58.0b AB
50 204 143 28 54 70.1b A 13.7be B 26.5d C
60 196 159 21 12 81.1a A 10.7¢ B 6.1le D
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3 itig

Vain 27 7E F5 0 9. Smmol /L EDTA-Fe i
MSB3 ¥ E FEREWNESREAGAR, RHHE
HEAERERE, *REASBX 4R, 58
fin 9. 5mmol /L EDTA-Fe ) MS 35 5 | 43 91 3% 3¢
AMERBREEGALMNEGEBHHL, EF
1 FERGHASRBILILT, Hik, &R 4% MS
Higr 2k Fe $iRHE I B 20pmol /L(1 x ) N %+, #%
BT 30pmol /L(1.5 x ) 40pmol /L(2 x ) .50 pmol
/L(2.5 x ) F1 60pmol /L(3 x ) 5 A~k i B6 I 3 3%
MNERBEFIS IR, TEABTA AN CBO3T . #HF
9 5 f1 Bobwhite Z: K B h  CB037 X} Fe &k 8
Z.HBREPMABRSKE Fe A B RS HRBMR
MR FE A # 3 HF 9 S Bobwhite WM R , B E
Fe b BMAGHARFEFMOLEE WHIER,
Novotny " R 8, KE BB L Fe TEHEFIEH
ErEFREEAREZBERN, AEBIARIVEN
FAEM B, Vagera £ BB, ME M K £ REM
EDTA Tk FeSO, FEMBEREPERBFEURS
MRERELDEEZR B EAGHRERKERE
Z18, HEHEEEPW/NERGHLIE R AR EE
MEENRZ ", KB K TR R/ % 5 H 5
MR E Fe £ 8URTER—3, 4R 2 P BUR R 4 E
Rt Fe SR YERA 2R, 41 IR HRBEE 5
B, 1E Fe $MHR 7 44T ,CB037 SR H 4 R &
.5 %E 9 2k ,Bobwhite H1{E,

o’ BREBEAMTEREEESNBHET,
CoBSERMY AL HIBPHESEEACT,
BN 2.0 ~20pmol /L CuSO, B35 K AE0A B IR &K
BAGHARE ML KEIRUNEMHNFEEE
B, ARBEH 2RSSR NPT KRS
BHAREB BTN 32umol /L CuSO, L3 35 &
L1 AGEESRRLE, HEHE ASHE12 8umol /L
CuSO, W LIEFE L3 AERIEHSZE, TR
RWERN C R B RABGAR ML, —TL
RELHEXST RGP, KI 2 55 Excel,
Hector 43 3| 7F 5. Opmol /L 1 50. Opmol /L ¥ & 4
B HAEBUR BRI, RS WK CuSO, 0 2 3 & i A
GUME™ o NBE SR /N 4 R R AR B o AR 7
1 ~100pmol /L CuSO, EEHNEEEEAGHA
R MEZEREYAGASRERREILERZ
CuSO, &M 40 umol /L CuSO, BE4 3 {2 3 B 4 />

FEEGRGHLILR™ , B 58. 8umol /L AgNO,
1 12. Sumol /L CuSO, iy MS 3% 7t St R HE /M & B
BEEAEY BES /D ERBE RS,
KRB CuSO, 3N lpmol /L WIEHREFRAGA
NEFE BHERAGHABETE GGASMEER
HEEARY AR, RUEYWMITHREPH
CuSOEFH TRENERBMEFRHEAER, &
HEEREN, AHG4AEREREPHEMO 1 ~
4. 1umol /L CuSO, %} CB037 MR B R XL EE
Fm MK 6. 1umol /L B HIBR A HE KR S
., BEWE CuSO 2R /N EHA SRR HHE
ARE SULERAZEL—, TEMEEAE
AEE X,

4 it

Fe th ¥ FE 50 ~ 60pumol /L A F| F CB037 J %
JR A 45 4 R P AR AE BR , 60 wmol /L Ak 28 Ay 45 4 4 4y
B R B, S0pmol /LA BRFRFERT, R
] 2 R B L 4 BE 3 Fe b ) 8RR B R ], 40 umol /L
AhE B E IR B CBO3T IR AGHL ML, HEFE I B
F1 Bobwhite %1 R % 3£ & H I Fe #k ¥ B & 20 wmol /
Lo TR H &M T ,CBO3T IR HAERRR, F
# 9 81X 2 ,Bobwhite &,
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