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Abstract The behavior of diploid and tetraploid wheat in their tissue culture response of mature embryo (MEs)
callus was primarily studied in this paper. Significant differences were detected in callus induction, embryogenic
callus differentiation, plantlet regeneration and culture efficiency when mature embryos of cultivable emmer wheat
(Triticum dicoccum Schuble), durum wheat (Triticum durum Desf.), and the common wheat progenitors Triticum
dicoccoides, and Triticum aegilopides were compared. The results showed that, the genotype dependency was
strongly high in tissue culture of mature embryos of these triticum plant genotypes. The genotype, which the effi-
ciency of induction, differentiation and regeneration of mature embryos callus was high, had been screened out.
Mature embryo-derived callus of T. dicoccum showed better tissue culture response than other genotypes. Its fre-
quency of callus induction, embryogenic callus differentiation, plantlet regeneration and culture efficiency were
95.00%, 90.00%, 32.40%, 27.70% respectively. Plantlets can be regenerated from mature embryos of diploid and
tetraploid wheats saving on growth facility resources and time required for the collection of other explants and pro-
viding a solid basis for genetic transformation, genes clonging and molecular plant breeding of triticum plants.
Keywords Diploid wheat, Tetraploid wheat, Mature embryo, Tissue culture
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HARRREA G, A NERERER, B
1 B0 R0 I A5 | U5 4/ R R P A AR R A%

ERSFFRE R (TR, 1999; A
638, 2001), RIET X BHEY ST N AHA
FEAEREMMCEARR T BRYE . SFEE 2
BHYHEE KR TR RE. URBELE N SME
YT CATRACASH IR SRR SME R IR A R, AR
AT B RIS SZ PR AR R R A RS — B #
EREER A, AMIEUEENZHBRE (MEZE
%, 1996; Ozgen et al., 1998; B 534£5%, 2004; Bi et al.,
2007)~ 4 /)M B 1 BWIE 1) B (Delporte et al., 2001). %5 3
f) 4y H 4H 47 1) Bt (Sharma et al., 2005)%% Yy S 44 3
ITRGHAE S ML, FHRGHEREK. B, 5
SRF A DS/ 2 BRI 4 SR B SR I RIE
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ASCEERN ZEE. UEADNEZRRER A
LB MR ERVIPR, HEHES TIE
ANMERNERBEAREFAOERE, hIESFE
INEBERAARIEN. AT ERE/NFE
e ERE U KNE S T E MR E T At

1HB5G %
1.1 XEHHE

BERAM R BT RN (Triticum dicoccum Schu-
ble). 8 ki /N F (Triticum durum Desf). BFAE —fi/p 3
(Triticum dicoccoides)s B¥ AE—HL/NE (Triticum aegilopi—
des), HEF/PFEH R PLREEZ S P LHEERT.

AL R AL FFE: MS BRI KB E
H (CH) 500 mg/L. & & Bt ik 200 mg/L. K |74 Bz
150 mg/L FESE 30 o/L B fEHD 8 g/L. RV R4
PEFHEFE: AR FENN 2,4-D2 mg/L.a- 25
ZE(NAA) 0.5 mg/L. iR % B (ABA) 0.1 mg/L. Rf)
HARNE IR EARFFEMIM 2,4-D 2 mg/L.
NAA 0.5 mg/L.ABA 0.5 mg/L. LEEFREE. AR
FEMMARSBE KT)5mg/L. EREEFHEE.
1/2MS 355 2B I RERE 20 g/L, A 8 g/L BRAS ¥k AT
&4k

B 2R % BLAr (R A KR 1T 7)) $%2 e ) 5
B, pHEEZ 5.8, SEZEKHE 121°C 20 min, F
BEREREME 40~50CH, T KEMAED K
WA

2,4-D.NAA.ABA.KT M B b i B EAPFH AR

HRFTA A BEBE.RILBEEE LA R
AYRIBE R A A IR W B Sigma 2 7] 2R
g B L ERAFIERAR. LRREREYIR
RERAA.

1.2 BRMFHREHSE

350 B R B R D K/ A T — B A A
VU AN 2 B BFR T, B 70% (V/V)TEXER I 5 min,
TH K ¥k 2~3 Ik, B2 0.1% B F+ 7K (HgClL) & i
20 min, LHEKPEE 6~8 KjG, BT LEFEELK
+,26 CHE3ESFE 18~20 h.

1.3 REERGEANE SN

26°C TS SE 18~20 h, FEFPFE A G, AR T
WFh R, B SRR ZEFAEAR, R H AR, BeFhEE B s
FHE L, 261 CHERESE 20 d. BHERBREEAGA
A, 5 2~3 AR —K.

14 FERGAANSLESE

PR R H R N LB 3R 25, 26+ 1°C HE
B 10d 5, BARRRAM TR, HBREN
40 pmolem2+s™, JLFTE] 16 h/d. £id 40 d I 53+4L
BFRMF10d B | RFEBERE), BEREFRE
MEE, o UHRSEFEKE 2~3 om &, YIBUEHF
RN, FZ AR,

1.5 BEEHNELRBH

ABFEHEBRANBARBKKE 6~8 cm I ,4T
KFEFAL 6~8 A (16 h 6, JEMRER BN 40 wmol-
m?es), MUT RSO, BEPEE 1 B, BEA
BEEZF (26+2°C,16 h AW, XIHEE N 80
pmolemZes™), A K Z

1.6 RIFBRAMME iER

BRRREMBERAEFE 1545, RELLA
K AR E(Bi et al., 2007), PL“+7id F A A8 R
BE%. “+"RARNHSFRE, & 50~100 mg, B
£ 1~3 mm, KR, K, HABRRERT, EEHT;
“GHRITRAARRESE, E 150~200 mg, HiE
3~4 mm, WA, REAHM, JEE;“+ + +"RR A
iR TRE S, E 250 mg A4, HiR 4~5 mm, =%
&, REEAHMBRLR, FHhBUE.
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AHAKE, THEAGARESE, AHGAREMNE
SkIEFRE 40d 5, S ERGAR LR ik
HWSFEEERERE, 20d FRIHTERHAR
REE, FIREREMN 100 MEBY), ER 2 K.

BEER = FF HAGARKIME RS/ EFRIS
HEEIK100%; SHLE = ML G F RSN
AR BE B R AR EIx100%; FUHIER =
R E B R AR B/ B R L R B 100%.

IO HIEAE 0.05 BERKF LT H EF MR
B R HEREFZE5HTDuncan EHEKR KRS, FTHS
T TR RDPS.

22 itk PN E R REE AN R

e AR DO S A/ R R R, A EIA R
BERE b2 d MG R. 4d ERFTH AR
FERAGHAGAR. BIFHAPE ERNZHE
IRl A — B, B AE RN R B AE — RN H AR
B . FERGARTE SRS, REE RN Z &
MAREKEBR, AR, BR LN 4~6 mm, Fifa &
i, 2R E G, REA S RNBOL, FHBBCE (B 1A);
RN R B AE RN R RGTAR A KR, RBRER
£4 3~5 mm, 2EFAE, REA AR, T
F AR ERGAREKRSEE, Arb, B
£ A 1~2mm, BEMHE, EARERAE, ROALS

2 GRS OH SUEE, FREE. RS S5 20 d, it
21 METR HESENAESRE ). LREERY, —Fk.

AL EFREREY, EYALSKNERKERE
ZHREHEENEWH. MERBRIHHARAEST
e, R R AR 2,4-D IRE X AT ALK
BIREESUNEATELRERRH BEREE
), BREEFESFHRNRGALAHFE . B S X,
LR IF TR IESR(16 h LR /d)i% S H R &
AR, 26C &M TURBRATEFRE 24-DIKREND
2mg/L B}, FFHROBGALRE.. B SR
EEH. HEEUEREEFRPIRA 26°C B
B, BRIEFFE 24-DREN 2 mg/L.

R 1 R UEEDNZRRERGARRNES . U RBFE

OGS EEE PERBRBERRANRGARES
BT, HANE . HARE. BERNYEEAER
H, BFEZ BHERAARITZFEX(P<0.05). H
AR RN EH AN E R, RGASRRLT, &
SEBE, N 95.00%.

B g, UEHIMESEEBESIER20d
FIRBRE AL BB S bIERE L, £id 8~10
d3EFE, REZRADESUHEFRE, 15d B
SUWHEFEE 1B), HAZHEFNE ML HIEFRE
MG F M, BRARMER. 215k 404,
FIHTHESERBMMRE ). EEERB MR

Table 1 Induction, differentiation and regeneration of callus derived from MEs of diploid and tetraploid wheat

EHR EEA EHE BHAGEE BIRE%) HSHE®R) BREER®%)  AEEE%)

Genotype Genome Origin Quality of callus  Frequency of Frequency of Frequency of Culture efficiency
induction differentiated  regeneration

RN AB JilE-9N ++ 96.20 a 33.33b 2.17¢ 0.70

T. durum Canada

BRE_N/IEZ AB S +4+ 95.00 2 90.00 a 32.40a 27.70

T. dicoccum Not clear ‘

B4E—R/| % AB g il G 73.86b 4091b 8.18b 2.47

T. dicoccoides Anti-Lebanon

B4E—RNE A ERDEXRE + 68.75 be 2727¢ 3.19¢ 0.60

T. aegilopides .Macedonia

P A 0.0244° 0.0017" 0.0064™

E: PEEEAERK NG FRRREIE T 255 R Duncan £ HERRAFILE T T HE 0.05 MEKELERLEE, P:
ARAETELSRGTEMNER, « RGASREE + + % +++ B

Note: The means of percent presented here were the average and not significantly different according to the analysis of variance and
Duncan multiple range test at 0.05 level of probability followed by the same letter; P was result of analysis of variance of percent at dif-
ferent condition; +: Quality of callus was low; + +: Moderate; + + +: High
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RFFEATIF I E FHER

(P FHEDEFHEZSE 11
HF BT wmEF HEFE  WPIER BT HF BITaR -2 oS
1 EXFE 1.525 (RMBLERR) 63 R R 0.275
2 hEKERE 1415 32 FEERIVEEER 0472 64  FEPHRER¥EM 0.268
3 R 1.355 33 FHRIR AL 0. 471 65 BT R RE 0.267
4 PERIHE 1205 34 Jepokezkeem 0467 06  BHESRES 0.262
5 HYREEH L0% 35 mgEs 04s6 67 HEE 0.261
6  RRERIRENHE) 0.921 6 s 0451 68  ERRRIRLE 0254
7 HZEH 0887 37 itk k2R 0445 69  HEEEN 0.239
8 AR 0791 38  dmE% 0435 70 JtHEE 0.232
9 KREME 0771 39 BRI R 0432 71 KITHX 0227
10 HEREM 0759 40 Mg 0428 T2 hEFEIEEY 0.225
S haichada 0713 41 wERIEHR 0415 73 TTRIUAE 0.224
5 EZ%&%& ooy 2R 0413 74 ] VAN 0214
1 R AR 0'658 43 wEERVEH 0412 75 o E Rk 0.202
Is R 0‘653 44 RHEYER 0404 76 WAL FLE 0.199
16 HEYEBEZEWR 0.633 o %mﬁ%ﬁﬁ 0408 T AIRERA 0.19
17 B 0‘627 46  fRERA 0397 78 th @HAE 0.166
AN 0'621 47  EEERER 0382 79 EERN 0.153
lo MM R 0‘597 48 MF 0381 80 677 B 0.148
0 RS 0‘578 49 ??5%&%%4% 0375 81 EREER 0.137
o1 IR 0'573 50 RN AR 0372 82 hESRE 0.137
»  HEEK 0‘559 51  JTERIAEYRIE 0359 83 i) e 0.127
2y T 0‘525 52 FRIERAKZEMR 0353 84 Rk FHA 0.126
R ) : 53 VHdbRME 0.348 (RAbsR R
2 TRAMREAEER 05 o Rl 0312 85 WKL 0122
R : 55 HEdiie 0305 86 bR 0.116
25 ;E‘dﬁﬁﬂ% 0.517 % ﬁggiﬂﬂi%%ﬁ 0302 &7 AR A 0.109
% ERRLEH 0'516 57  WEXFER 03 88 B 5k 0.105
27 PRI EH 0.514 (BARER) 5 Nl 007
AN 0'494 58 MEERE 0.3 90 FEER 0.077
29 HEERLKEFEH 0‘481 9 KB 029 9l FhTRL 0.064
0 hEE AR 0‘477 60 JTRREHE 0287 92 bR R 0.062
Y ik 0‘473 61 MR 0283 93 TR R 0.058
: 62  HEREH 0278 94 LRE K 0.021
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