$39% FEs5H
20064F 10 A

o A SR

Journal of Molecular Cell Biology

£ 000 http://www.cqvip.com|

Vol. 39, No.5
October 2006

v 2 R KR BUHEAR B AR R R BT

Al BT
(FIKRFERAEEDPARESALRE, BE  710069)

HE @it 23 & (Fagopyrum esculentum Moench) R B Sh AR R Bl F BLIL 6L AP R 2 T
REBHRBRAZHHEKBELELRE, RETT B AES 20 mg/l 2,4-D # 1.0 mg/L 6-BA # MS 3
HRELEHUEREFEN 89.6%, M TREMMBEAAS 2.0 mg/L 2,4-D # 1.0-2.0 mg/L. 6-BA MS 3%
FEAERHALFFEEHX 100%, £ 2.0 mg/l. 6-BA 0.1 mg/L IAA #= 1 mg/L KT 6§ MS 3& 5k b
B AGARE SIS R AR IUERATET, 28 Tt TRAGEHARGILES
B 42.5%H 73.6%, THEBGSLERAZZTFFrr, FEAKRIBHFORZFHES 1.0 mg/l
IBA #2 0.5mg/L NAA 85 1/2 MS 34 & L A4k AR EXE 100%, BAHABEIZ LY REE

% 91.6%, # BAKREFRBIAEYRILEE,

XEiR. FE AGALR AREF B/ELRE EHKBE

FeE RE Rl (Polygonaceae ) . 5¥ % J& (Fagopyrum
Mill) S F 1Y), T ERIEF A T FF (F escu-
lentum Moench , t.AH & 3§ 55 3% ) FI¥ 5% (F. tataricum
(L.) Gaerth, B8RSR )FRN, FEEBETHE
MEMILE, RERFENE=KE, AFES5E
HALE - HOBLE -, FEERENIHK
J7 L BRE XA XA B 42 AL FEdE FRObH X AR
HEFE N, AR X )| = BN EE LR
HFAEN,

FHFEE , WHRFFER , BE—MERFEEHRIR, R
At EAHAMEAMED, EEEEEARAEEK
TR R B RS EBUE BRI E ILE E O
RERRBRB BN BNEG " =R ZHRY
FEERKRBZ AT, HEAMLERSHRERYA
FEE P RIREEY R T A LA MG T & mLE |
RIBAE ST 26 B PR &, JUH 8 I R 4% 0
HREA RIFRIRTBORY, B URREFE 7
PR ARFRSEEIL 6.16%, H o ) #ER 6] 55 infk
BESZEMNES MR, SRAHRRY
FAEEAS, BRTEHNINFEENRRIEZES R
T HEAS MFIEE A LR E R E R
RERBHBBEARZRY HAMWHFO-2 ME
Jk U0 R -3 6 AU R AR UBE A LR
HEMO% , BXNFENALAERZSRERD,
BAMESR BB, ASCURHFFZ TR

BB, S HAGHAKTESMEEELER
RWBHAT TSI, AH— P RREREE
TE T HER

1 MEFy &

1.1 gk &

FrRFEEAFMAFIE 2 S, mHREFETR
FHET R4,
1.2 XE#HH

TEBURF L1 35 B BRI LR B, 7E 75%
IR HR 455, 01% HeCl, 7ERETTER 12 min,
FHAXERBKER 4-5 K, BK S5min £/, KK
B 5 RRh R BIMHIN 3% KE .0.75%37 A5 ) o
AR MS BEkEFE L, SHXE 16h, LEEE
2000 Ix, ¥R IBE 25+2C,
1.3 RGALAFS

SRR 5-15d WFEETTHEE W H
TR 5-10 mm B/NEE, BEFVESEAREE
HAEM MS 155 E L FHFAGALR  MS BFREIHMH
INA 3%FEHE 600 mg/L /KEBEE H 300 mg/L B2
B .0.75%350%, pH 5.8-6.2, EFRIRE 25+2C,
HHRBRE 2500 Ix, 2 ARSIHMAKRRI R LALE

A3 2005 45 4 A 10 HYE], 2006 4 7 A 10 HE&E*,
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IR FEBREFRESMIEFEENAGAH
HBAIEFRE E 2 RSRER KIS INRE
T 0.5% AgNO0;.0.1%-0.5%1% 1 % #1 0.28 mmol/L
Ve SHRGHS E KR,
14 FHo45ME

BERKRESRITFHAGASNEZ SR FBER
FLB MS srfbigse s, 853 B AR A o K 5%
FEMSAHHNFER—F.30d FHITHEER R
At b B T A0 £H 2R kAR B 1] St A3 AL S R B R )
1.5 HBEES

HEKF 2-3cm & A RKEHEALE A&
AR LUIT, ¥ ZEE5RRIME NAAIBA TAA B
MS Fl 1/2MS HI3E3E % FiES 4R 2 AEg%it4
RE FHAE T HEERITIRESFHE W,
1.6 itHWAx

RGARMIES R=(AHHARR/EM M
&%)x100% ;
FEMLR=(HE RN EFN A HA R B ER A H

HAHH)%100% ;

HEARE = (RO E TRV E ) x100%;

ﬁi*ﬁ?’aﬁﬁ=2 nixn,llixli He
n: /AN EFHBEE,
ni: ZBAE I MARELHE,

mi: RAAE i PAEFERNEE,
I JRE N AEHFEROFIRKE,

2 # R

2.1 ZTEHEKMENQGEARFSHRM
BUEK 5-15d THEEFH-FT RS, 43503
MEEA 20 mglL 2,4-D Fl 1.0-2.0 mg/L. 6-BA )

MS #i3r % E 15 d BMEAGARNFERER,H 5

TR R BOHE . L3 B . F IR T IR R B AR
MFERAGHAEFA P RN, K EFERERH
AR (10-124d) , AHHRIBE R RE R, BAIMLN
FHAT MO ERGHR, HEFREMK, ™
REFBBARRIIMER, i TAHKSEREER S R
&', AR T RHRGHAR ML (E 1),
22 MGALANESSHRARESF

FrEEMFIEMS EHEHEFELHEL od i, &
FRIKP 85%LL L, HFHA TR BREMTFE
1 B3R 11 RrsE s b 5d 5 SME R P i 16 B
KIFEMBRI(ERI,E A), £HRHE 2.0 mg/L 2,4-

120.00 8 cotyledon
8 hypocotyl
100.00~
80.00+

hypocotyl (%)
o
S
$

40.00+
20.00

0.00

THATHR#HAGARETE (%)

The callus induction rate of cotyledon and

% 241 BRi

500 7.00 1000 12.00 15.00 18.00
it FR &S (K)
Seedling age(d)

H1 #HEHSFHINTEHQGAREFSHEIR
Fig.1 Effects of seeding age on callus induction rate of
cotyledon and hypocotyl
Error bars;+/- 2.00 SE

D FERKHET, FHATHRMAYBGALAERE
SR HA 58.3%FM 76.3% ., ¥4 2,4-D ¥ B B
4.0 mg/L Bf, FRSMEKKAGHNAFE SRR ME
i5, 3 B R ARG HLR LI HAR LIS, X 7 fE
RH WM KBBRY B, M 2,4-D(2.0 mg/L)
WEARAE, BMA 0.5 mg/L 6-BA B, BiFhFMEK R
ROGHARFERARERS, B& 6-BAKE
FE, TRMAESRIABT 100%, T FrHTE
1.0 mg/L 6-BA IFFE L ESFRES (X 1), [T

CRBREEIAS S=EMEREFTHRBAGA

B FESREEBT 100%, 168175202 6 5 b
WAHERAR, 78 3 SIEFRE F AR amN
WAEKBEMRGHS (B LEB; [ &), mE
45 SRFERE LA TROATIFFOFTHEEHE
BRRGAR (BRI E C; TR, 253863,
I R A Al 4R AR 158 B0 IR B H 8ok, B L g 2
EEEALERMMLES, HERETREZHR, M3
SERE LA GHAHD LR E L BE
B E  HI AR 3 SR EENAGH
AR, LR B PR RIS %
B K, A LB 5L BE & 7 R B L2
EME, EESURERIBP AT ERAHHAR
B ALTT N A/ 0.5% AgNO;.0.19%-0.5%% v 5% 1
0.28 mmol/L Ve B ABISEERE.
23 RGHARSLFERIF R
BAEREFHER LTS EFROAGHHS R
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Table 1 Influences of different explants and growth regulators on callus induction of F. esculentum
HYE KA B sME % AAHLA %R F (meanxSD)
e Plant growth regulator(mg/L) No. of inoculated explants Callus induction rate (%)

T T BC Tt TR

Number 2,4-D 6-BA NAA Cotyledon Hypocotyl Cotyledon Hypocotyl
1 2.0 0 0 79 86 58.3+0.2 a 76.3+0.2 a
2 2.0 0.5 0 88 102 76.240.2 c 93.410.1 d
3 2.0 1.0 0 96 112 89.6+0.1 ¢ 100+0.0 c
4 2.0 1.5 0 78 108 88.2+0.4 b 100+0.0 ¢
5 2.0 2.0 0 84 126 80.8+0.3 d 10000 a
6 2.0 1.0 0.2 63 84 85.7+0.4 a 92.3+0.2 b
7 2.0 0 02 74 92 46.7+1.2 f 72.3+0.1 b

8 4.0 0 0.2 68 77 39.6+0.5 b 68.7+0.3 {
9 4.0 0.5 0 59 76 53.1+0.1 e 79.2+0.4 d
10 4.0 1.0 0 65 81 56.7+0.2 d 74.842.1 e
11 4.0 2.0 0 57 73 42111 e 59.6+0.7 e

1L RPEE A NREE P EARERE

2. BEENARFRERRERBEN(P0.01), £2.%3F,

Note 1;The data in the table represent mean+S.E. of four replicates;

2: Values followed by different letters are significantly different(P<0.01). The letters have the same meaning in the following

table 2 and 3.

RV FAMEIE R F(F 2), -S4 E.Gumerova®!
FISLREER ,6-BA REFFUHMLTHE, Bl
WEFREAFITLL 6-BA IER, BEMELHEN
15 MSHEFE L, AFHRE AR ELE
EANREE, FHBHARRS, EHMLEFRE
F a8 AZHT RS ERA,—
MAEAGHALERRAFE L (BRI, BD.
E),MAMEFRECS 88 )th 1 B¥FEAR
B AEERF NAAERAANTROER,ZER
KM AERELH PRI TX—8, RGHAES
bR L8 2 AE K, BWNAERMEBLE
EEHSME,

7 H & 6-BA B KT #3&55 & b ,6-BA X %45
ek, HESEMANFKTREET 252
£(1% 2), fHR1H0 2 mg/L 6-BA Bf M LEHRE,
FBHIA 0.1 mg/L IAA F1 1 mg/L KT Bf, ZMEFATEL
BEIMGUL, MRS (7 SIERE), XA 68
R F/KBBEAENRBSEREFTHCAER,
BREYAE —EKFH IAA HENBESREE RN
BED, MYHESELIE (10 5EHFE), AME
SR ER, MESKFL S AEBUARETS
REFRE E B SMAGHS Y, B 923%M A%
HE SRR, 2 S B A 3 (B AR

I,EK),
24 EFEMEBRAEREILNFEBEROKNE

B E KRS REFK 2-3ecm R EFM
RGEHRALTYUT, BERALAEREHEH MS,
1/2 MS il 12 MS+19%TE R AEARBE SR #7135,
12d FSRIHERREERRRGE 3), BERT 2%
Wi, EERAREEROER,BFEHENE
172 MS+1%3E RSB EHA A EREFREL
BE%E 2d FRBEAERTR, XTRERH FEH
AU TR AR AR EDRE, Wk
THEEPHSHEEERN, RERERKHN
1/2 MS t MS ZEFFEAEBITE AR, WHAEKR
B, LR ER M A A TR ATE B,

PE Fh 2 RWR B X AR MY Bt A R e
eI SRR KRB E IAA BII AN BB A {2
REF=4, FEEMANEEH G RMER TR
KERAERE(6 TS8R, FFLIEEE 1AA
AHFFERMOFTEMEK, RFAE 3 RATUE
F7E 0.5 mg/L NAA 1 1.0 mg/L IBA #J 172 MS b4
BEBES . 3d GEBNAEFE LA E 7-8
AR A HALRE R E E AR RAEER G
) 22-23 4B, FHBK 1.3em £H, B RITE
BZIE R NER T RE,
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Table2 Effects of different phytohormones on differentiation of callus
WE HFpSMEAR 534t %€ (mean+SD)
EFBRS Phytohormones(mg/L) No.of inoculated explants Shoot differentiation rate(%)
Fm FRehh Fort FRER
NO.of media 6-BA KT 1AA NAA Cotyledon Hypocotyl Cotyledon Hypocotyl
1 0 0 0 0 41 46 0 a 0 a
2 1 1 0 0.1 39 47 132 b 218 b
3 0 2 0 0 43 49 319 b 83 d
4 2 0 0 0 37 46 13.6 f 235 ¢
5 2 0 0.1 0 56 73 39.6 a 68.4 d
6 2 1 0 0 63 78 31.7 e 46.8
7 2 1 0.1 0 65 83 425 ¢ 73.6 g
8 2 1 0.2 0.1 51 72 373 e 59.2 a
9 2 1 0 0 57 69 29.6 d 512 ¢
10 2 2 0 48 55 303 g 437 g
£33 FETEFHER
Table 3 Rooting of Fagopyrum esculentum adventitious shoots
Y E (mg/L)
Phytohormones FER (em)  ERE(%) ARBER FHRERE) B RS

Average length  Rooting rate

No NAA IBA TAA

Rooting index

Rooting time Growing characters of root

1 0 0 0 0 a 0 a 0 a - TR

2 050 0 173 ¢ 100 b 16.87 4 12 —i  EMREE

3 0 050 1.90 d 75.6 d 1063 g 12 —BKEH EMREE AERE
4 0 0 05 0 a 0 ¢ 0 a - TR

5 05 050 3.80 e 100 e 354 e BREME ENRHR AERR
6 05 0 05 127 b 100 a 1893 f FOHEME . ENRAHE

7 0 05 05 077 66.7 f 10.67 g 11 FRA EMRAHE HERRB
8 1 0 0 0.67 b 714 d 493 ¢ RATE . MR 2

9 0 1 0 2.10 g 85.7 g 2973 e 7 —BKEA FURHE AEBRR
10 O 0 1 0 a 0 a 0 a - TR

11 051 0 207 g 100 b 8476 b 3 —BKBEE ENREE HEBRR
121 050 097 d 769 ¢ 16.49 ¢ 4 SRA ENRAHE FERIB

L -"ROREMNIE SR E-EXRTA, 2. BHREL 172 MS HERE,

Note 1. “~"No root formed on this medium .

25 BIRTE(IBA)FEZE(NAA)XNESFE
BERBERAOE D

MAE FFTE B B4R A 7E B IN R 9] ¥k BE 1BA
1 NAA M) MS 5% 1/2 MS 3537 % | 3-10d S5 Bt &=
HEARER, 12d 55 ERIBHR K& IBA NAA X5
ZERBOAKER, ERLE 2, FEEBLBEE
M, RNEFFET IBA F1 NAA 9 MS B 12 MS 355548 b
g3ret, — A RMRETRE R, KikEH NAA #I
IBA XtFEBAEER LR EREHER, B8

2. The medium is based on 1/2 MS.

RREE ) NAA XTHAR BT A R R 0 , 8 i ZE 57
EREFERIEP LI, INAE RN NAA B8
R EHE, A IBA BHERARA KEFERE
A RIFZEARB, B IBA Hl NAA BL—E 0 15
BA RN RORESF, K 172 MS+1.0mg/L IBA +
0.5 mg/L NAA R BEREAER , AMERE KEE
(BRI, E LN), T EARSRGIAR T 100%,
26 SZE5BE

BEERERE FAK 20d £4H, BE LB
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Fig.2 Effects of NAA,IBA concentration on root formation

CX85%
V/

0.00

of adventitious buds of buckwheat
Error bars:+/~ 2.00 SE

HEREER/NE, BFRESE, REBRTEL
A RRIERRN 91.6%, BAEK R, K WIE
SREERILEM),
3 0 #®

FEAEYHSESRERES, FRMNEGHRALR
HHEAAARE LA METE S, XaTRSH
MUEFAR B LIREE X, RNRIEEM B HER P4
TR S S5 R R A A A B AE ARARTE AT BE AR — 4
MERMHEARRNES AL ALK FEN
THHRNERGGANBIRERAGHRMLE
LTI A0 R, R R AT RERR7E T It  E R M AR
BSMHEBERES, BT AGHR A SFHERR
MIMER KRS, SRR HRMIERFFRESE
B AR KRR BT R RENE
R B A KA YR ) S 37 %04 R R LUGE
—FRBNAGHAFEEN S —MHRRNRGA
@ mFEFE IR AGARA LIS [ Batha
A St F AR MRS B HLR G, XA
RN E F KEAR—, R ARIFEEIMEKIES
S MESREALEREZR(EMI,EF.G.H)
WwHE KR AL R, WEM—BAERREEERRE
FRAKBAR (BRI E L)), B RKEEIMEEE
BEZHNEREELERR, ALBRREB/IT -
RN EARR, BIE5RER P A — L w8 (I E
AT M EE K , AR SR AL TR BN ; N e 24

EBVE L S BN e SO NER 2 R SR S e
BB F Tt — LR,

2 £ X #&
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TISSUE CULTURE AND HIGH-FREQUENCY PLANT
REGENERATION OF BUCKWHEAT
(FAGOPYRUM ESCULENTUM MOENCH)

CHEN Li Hong' XU Zi Qin’
(Shaanxi Provincial Key Laboratory of Biotechnology,Northwest University, Xi'an 710069)

ABSTRACT Different explants and compounding proportions of different hormones were compara-
tively studied in tissue culture of Fagopyrum esculentum Moench and thereafter an efficient plant
—regeneration system was established by in wvitro F.esculentum Moench culture. On MS medium
containing 2.0 mg/L 2,4-D and 1.0 mg/l. 6-BA,89.6% cotyledon segments could be induced to
however,on MS medium containing 2.0 mg/l. 2,4-D and 1.0-2.0 mg/L. 6-BA,the
induction rate of hypocotyl segments could reach as high as 100%. On MS medium containing 2.0
mg/L 6-BA.0.1 mg/LL IAA and 1 mg/LL KT, adventitious buds could be regenerated indirectly from

calli or directly from explants,the differentiation rates of cotyledon—derived calli and hypocotyl-de-

produce calli;

rived calli were 42.5% and 73.6% respectively; the calli coming from hypocotyl segments differen-
tiated evidently at a higher rate than the calli originated from cotyledon segments. Well—grown
adventitious buds were inoculated on 1/2 MS medium containing 1.0 mg/L IBA and 0.5mg/L
NAA,100% rooting frequency was obtained. Plantlets grew well and appeared normal with no
mortality after being transplanted to soil. Moreover,the survival rate of plantlets reached 91.6%.

Callus. Tissue culture.

Key words: Buckwheat. Organogenesis. Plant regeneration
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5 # FrE R BT AR R R B ST 451
B hR it PA
3 S|
FENBEEE LT IR
& A LA 20 mg/L 2,4-DKIMS HiFRE L, —BRR MR R RHER; x 7.5
B 7£2.0 mg/L 2,4-D f1 1.0 mg/L 6-BA #iFr% b, 15d R £ B QR MFOERMHEMAUER (]
By, x 7.5
& C 7£ 2.0 mg/L. 2,4-D F1 1.5-2.0 mg/L. 6-BA 35523k b, 15d Frod @ aifrst i 5 % H il i &g
HA(NB); x 7.5
ED,E  7E% 2 myL B9 6-BA 0.1 mgL IAA 11 mg/L KT B MS sHEEEFE I 30d BETERWBERERE; x 7.5
B F,G,H I BAGHLREE 2 mg/lL 6-BA 0.1 mg/L IAA F1 1 mg/L KT 9 MS 55353 HEAI ML IEDL, x 7.5
E1,J ARG RS 2 mg/l 6-BA F10.1 mg/L TAA B9 MS HE353E b BB MLAEN; x 15
& K 1E 7 - v BB SR AG R G SR, 2 FIETE A E S, x 1
A L ANEFLEMR I 1.0 mg/L IBA,F1 0.5 mg/L NAA BJ 172 MS AAMEEFHIE L, 7d FIERMRER; = 1
&M ARBAESF  MOPRFER 2-3 45, BRAAZ L H; x 1
BN REZFLHEMM 1.0 mg/L IBA,Fl 0.5 mg/L NAA B 1/2 MS AEMREEFRKE F 5d FERMRER; x 1
EXPLANATION OF FIGURES
PLATE I
Plant regeneration of buckwheat Fagopyrum esculentum
Fig.A The dumbbell-like calli induced after 7 d from hypocotyl segments on MS containing 2.0 mg/L. 2,4-D; x 7.5
Fig.B The yellowish or slight red loosen calli (Type I) induced after 15 d from hypocotyl explants on MS
supplemented with 2.0 mg/L 2,4-D and 1.0 mg/L 6-BA; x 7.5
Fig.C The green or heavily green hard calli (Type II) induced after 15 d from hypocotyl explants on MS
supplemented with 2.0 mg/LL 2,4-D and 1.5~2.0 mg/L. 6-BA; x 7.5
Fig.D,E Green adventitious shoots regenerated after 30 d on differentiation MS medium supplemented with 2
mg/L. 6-BA 0.1 mg/L IAA and 1 mg/L KT; x 7.5
Fig.F,G,H Differentiation of Type I calli after transferring to MS medium containing 2 mg/l. 6-BA 0.1mg/L. 1AA
and 1 mg/L KT; x 7.5
Fig1,] Differentiation of Type Il calli after transferring to MS medium containing 2 mg/L. 6-BA and 0.1 mg/L
IAA; x 15
Fig.K The green shoots continually increased on No.7 differentiation MS medium, and the adventitious shoots
formed after 2 weeks; x 1
Fig.L The roots formed after 7 d from adventitious shoots on 1/2 MS with 1.0 mg/L IBA and 0.5 mg/L NAA; x 1
Fig.M Rooted shoots were adapted for 2-3 d by opening the lids of containers and then transplanted to soil; x 1

Fig.N

The roots formed after 5 d from adventitious shoots on 12 MS with 1.0 mg/l. IBA and 0.5 mg/L NAA. x 1
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