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Effect of Mannose on Callus Induction and Growth of Different
Explants Derived from Wheat
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Abstract; Explants derived from shoot apices, leal bases and mature embryos of elite wheat varieties
were assayed for their callus induction and growth on culture media containing various concentrations
of mannose as carbon sources. Results showed that a clear inhibitory effect on the growth and rooting
of shoot apices was observed in the presence of 10 g/l. mannose, whereas 15 g/I. was required to in-
hibit the growth of young seedlings derived from shoot apices. Callus induction from leaf bases was in-
hibited with 5 g/L mannose, resulting in a reduction of callus formation up to 55%. For mature em-
bryos, callus induction and growth rate were inhibited in the presence of 10 g/L or 15 g/I. mannose.,
These results indicated that 5 g/1., 10 g/1. and 15 g/L mannose were required for the explants derived
from shoot apices, leaf bases and mature embryos, respectively, when mannose was used for positive
selections in transgenic wheat plants. In addition a lower concentration of mannose can be used for the
initial induction and culture of wheat explants while an increasing mannose can be deployed at the later
stages.
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4 #8 ( phosphomannose isomerase, PMI) 3t [& &
AR, A BRRRAA R L L TR
£ B M 1998 4F Joersbo 1 PMI/H B HE
FEmERER FREHRFERRNAYLR, 3
ERATARMYBIEHRESDT . £MER
Ui R i T B 1L AL b, LUK BUBIRAE M
MBI D A MES, B E ol &Y R B
DO i iy B L BUIRBE AL AR B L RN
BWIEH R S SR AR SMEE ., XiMEE
BUb B A ZEY R, AR Rt e b 32
. R T TE/NE AR A 8 A% 5 AL P A RO A
fi PMI/H B MERE RS0, B INEEL 02
FOBLR L 2y S TR B B BF AR T LA H 88 0 O ik TR
Xof /N2 AS ) S0 AL AR B SR B R R, B R O A B R
H B R FE R AR T E R /NERIE
PR .

1 M5 %

L1 ghidsr e

ik /NE DM RGHE 158 M4EE 13, %
158 WL A At Br bl 4 BB 5% B 4R 4k, 42 % 13 3k
HAZKE,
1.2 $hEiEF 548
12,1 #% HEHBEHEMFH 0% CBEARE 3
min, 0, 1% HgCl, 15 min, LB 7K YE % 4 ~5 W,
ACRM 24 h, EFH 6 g/LEBH =MD, &
16 h H8/8 h BRE 25 CHAMTHF 3~4d. B
YR 2~2,5 mm LR, BT E
NG A H B S+ RN B A0 35 % B (MS L
JLE.Bs HHLILE,8 g/L Bl pH5. 8) 5,
MW LR BB MERER. XHRAIEF 2XE

WRAEEFRE. S0 20 ~ER,
1.2.2 4k MrREBREMRFFERE.
B 3~4 dghtg, NEE I LW M% 1. 5~2 mm
KYBR=ZB(FREH . BEFF2mg/L2,4D R
AEWREH B+ R FREMS THLTE,
B5 A HLICHK 0. 75 mg/L A ¥ F ,400 mg/L 7Kg
BB H,146 mg/L HE®ME .8 ¢/L B, pH5.
8 F, 25 CEBIEER 21 4, ME . Kit AR EAE
KA. % B 30 g/L FEME I A (6] % 95 B,
AAHES 21 d g — . WRREFRVAGA
NEFEARHBREENEFRE EERF -
H o PAGr BT E 3 H SRR B R AR K R i
1.2.3 m#iE B THRERFILETRA,
ACTa5%EE 13 fipE 158 Fi 7R 30 h
148 h 5 BURBIEH T RGH LS T Mok R 1k
I IR R H BB E 5 AR .
1.3 #itoHH

R SAS release 6. 12 45 i1 4) #7 ¥ & (Sta-
tistics Analysis System, SAS institute, USA) &
B GLM £ F 47 DUNCAN % .

2 HREGAN

2.1 HBEBEXMELEKOEM
BARERAEZHEBNEREL ARKUE
ZHMB (R D, £5 g/LHBRAMFT, EL
SheE ik B AR A HEFERRER UK
W IE B HTAR s 7E 10 g/L ’B‘ﬁ?ﬁ*iﬁﬁﬁf}ﬁl\*ﬁwﬁ
PR HAEFREAG, BHMR; 15 M 20 ¢/L H#
BEVE 2 A7 ) SME AR EOR L BT A F R, 2
RAEKFRLME . WX RIMEBRITRE,
WEERKRFRE ., mRAEARHBEHK
R L 7 d/E 10 g/L B 10 g/L Lk
HEEBE AT LLA R b 2 2R RAMER A K

1 FRHBWMRETNEZRHERFR(HEHE, cm)

Table 1 Growth of shoot apices of wheat under different mannose concentrations (seeding height, cm)

R H @/ TEW( g/L) Mannose/sucrose ( g/L)

Variety 0/20 5/15 10/10 15/5 20/0
4% 13 Huamai 13 3,864 1. 00A 1.57+0, 79B 0. 67£0. 29C 0. 2440.04C 0. 2440, 05C
## 158 Yangmai 158 4,13%1. 80A 1.47+0.91B 0.33+1,00C 0,27+0,07C 0,26%0.04C

FERATREEARFRRTERBBE,«—0.01, FR,

Note: Different capital letters after the numbers in the same line stand for significant difference at @=0.01, The same is as in the fol-

lowing tables,

2.2 HESENAHEEKHEWE
AT T B X /N A A KR e,
ATHBEREFRE LA 10 dMHE 158

ERME (R 2~4 cm)  BHEINSAREE
WM R R 3 L TE D Al SR 5.7.14 d R HUER
MEEKRE, SREWH,E5.10 g/L HBEX
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BE B B4 1 SRR X/ R B SR R A 45 S Rk K R R © 9

B /bR S AT BRI B BB
HOE S, FRAKNEEERAB(R D,
15,20 /L HBBR AT DEYE HETHR
ERGHANBRA K, TE A AR E

BOTEEHY REEA . XU S &2
BAEEIBE IR T 2RI, £ 15 g/L R 15 g/
LA EHBERAGT SRS d A ARMEI S
K.

x2 HEMIGE 158 HEEKHEM
Table 2 Effects of mannose on seedling growth of Yangmai 158

1 3% 0t ] H 8/ M ( g/L) Mannose/sucrose ( g/L.)
Incubation time 5/15 10/10 15/5 20/0
54 WA Green W% Green W % 4, Green B4 Green

K HFHHB New root K1 H W New root

A Green
7d FiiH 2~3 em

2~3 cm new root

B Green
FHK0.2~1cm

0,2~1 cm new root

FH # No new root

M2 B % Yellow leaf tip
FH MR No root

X & H No new root

1/2 4 & % Yellow half
leaf, FH No root

H% & Green R K E Yellow leaf R DHRE Yelow JIEEEELHEE
K 3~6 cm BWE 1~2 cm leaf, green young leaf oun leyaf ' Bree
14d %7$é?ﬂr§w root 1~2 cm new root A No/roo;\l : yi’a%f‘%& No root
Clear seed‘ling growth B4 Seedling growth Eofthﬁ % No seedling [::] Z:hﬁi # No seedling
Erowt

2.3 HBESNSGASAESOKN

HEBEEXH /N 5 B A AR 1 R e
FELRAVBHEMN(E . THEMELER
B, A H BB B ARk 0% U L,
HBW LT B EREH AR £ 158
R AR IR ) L T EL R SRR T
T R0 VR AN A S . R AR A R Y
TREW, RBAEXMHBEOWT 85 T
B, MEES g/L HEEAATH AREMK
555 LA b ML BEZE 10 ¢/L 8 15 g/L H R

Tk, AR A AR 0% A L, B AR SR
BAEWMZNORELR . L 158 B T4HE 13,
FE X BN a4 T o A e R A
BRI R IE LB 25 g/L H 58 %% N 7T 52 43 i X 76
MEMORGES, R AEHR 0. BRE 25
g/LHBBHREUTHABRMAS —EMHA
B S B 0 K KRG, B A 4
SR TRE H B A B AR R (| D,
FHH BRI A GASESEREA RN
HER .

£33 HERMEMHEMARERGARARZHEN

Table 3 Effects of mannose on callus induction of leaf bases and mature embryos of wheat

iii ot %4 HEE W/ M ( g/L) Mannose/sucrose( g/L)
Variety Class 0/30 5/25 10/20 15/15 20/10 25/5
B% 158 2 B ¥ 1.eaf base number 164 212 209 177 174 112
Yangmai 158 4 A ¥ Callus number 149 86 26 16 3 0
& AL % Callus frequency( %) 90.9A  40.6B 12.4C  9,09CD  1.7DE 0E
RLBE # Mature embryo number 63 30 105 69 81 75
H A% Callus number 63 30 84 30 10 0
H A # Callus frequency( %) 100A 100A 80B 43C 12D OE
%13 i HE B ¥ Leaf base number 80 57 50 56 46 28
Huarmai 13 H A ¥ Callus number 78 21 4 0 0 0
& # Callus frequency( %) 97.5A 36. 8B 16, 0C 0CD oD oD
B ¥ Mature embryo number 117 71 101 105 135 138
A ¥ Callus number 115 61 31 22 11 0
@ # Callus frequency( %) 98A 86B 31C 21D 8E OF

2.4 ERENRGAREROER
HATHRHBEXN PDERGAAERKWE
W CEER TN RE LB AR
R EEGHLE(HEYN 3~4 mm) Fgk 1
2 RS H AR, 5B & AR H B
WERERELER 304 NBELRHTBEENA
ESA KB, SRR ORA, FFRKE
WH B AR KR R E R E A
o RERBREAGHSR, N E BN RNFE

ER. RSO H BEEE MR, WA R
BHHESAE 20 g/L HBERMAAGT ERZ2Z T
i, 15 /L HBEWRHETHE 158 RAKR
GHPAERZMHBEBETEE 13, ELE
HEE R E S, AGASUER £ K, BB
K HEHALSRCRAGAHAR., BHESHBERH
S U T & RARGAER . MHEHE
BREAR . SHAAGASBRYES.
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1 2 3 4 5

1.2.3.4.5 97 H@Es/ 8N 0/30,5/25,10/20,15/15 . #1 20/10C g/L)MAL I, HERNMHRYE. FH N RAME.
1, 2, 3, 4 and 5 represent 0/30, 5/25, 10/20, 15/15 and 20/10( g/1.) mannose/sucrosc, respectively, Upper samples: leaf bases;
bottom samples: mature embryos

1 HEEMEE 1SS RGAREKOEW

Fig. 1 Effect of mannose on callus growth of Yangmai 158

£4 HEBMDMENEMERENGERE KT MW

Table 4 Effects of mannose on callus growth of leaf bases and mature embryos of wheat

B %5 HEe/ M g/1.) Mannose/sucrose( g/L)
Variety Class 0/30 10/20 15/15 20/10 25/5
- o %5 L ¥ Leaf base callus number 33 74 37 33 34
¥ 158 H KA O Growth status ++++  +++ ++ 0 0
Yangmai 158 &8GR HHRE Golden callus number 0 1 14 10 10
S EEGH R Golden callus frequency( %) 0A 1A 38B 30B 29B
JRBBE A ) ¥ Mature embryo callus number 72 58 53 61 29
# KB Growth status 4 ++  +++ T + 0
48 ARG ¥ Golden callus number 0 9 11 35 27
4 B A BB Golden callus frequency (%) 0A 16B 26B 57C 93D
At 3k A 45 B 4 1eal base callus number 35 35 37 36 37
e 13 A K% Growth status ++++ ++ -+ 0 0
Huamai 13 ¥ AR E Golden callus number 0 17 10 15 37
2 WA A AR 3R Golden callus frequency( %) 0A 498 27B 42B 100C
BN A {5 B Mature embryo callus number 47 - 31 28 31
H R EH Growth status ++++ — 4 0 0
4 WA A% Golden callus number 0 — 7 8 29
43 B R i % Golden callus frequency( %) 0A - 23B 29B 94C

B+ ++HERERTEEER; -+ RAER
KAELZIHMEH: —RATLERITHE.

FEMH T RTERDIGENS, +RFAERSHERBENH,0 RRE

Note: 4+ + =+ represent normal growth; -+ -+ -+ represent growth inhibition; -+ + represent severe growth inhibition; + repre-

sent very severe growth inhibition; 0 represent complete growth inhibition: — represent not recorded.

AT HE—ESHARH BEREXNOHAR
BARBENEMEE BESLBMEHE 158 &
VH4H 215 3 = MR AL R M B 3R 3 b Ak R 8% 3R 30
d, #RKRH, KA EMAHHL £ 10 g/L H
BHAGET S E QMY E RN 1065 2
85,7 15 g/L HBWE KM T & E AR HALRR
ey 38Y B 70% . WiTE 20 g/L F01 25 g/L H
i A SR A AR A AT
#ikRA, kA RBEHEHGHES 7 15 g/L H
BB AT G o AU 4L R T O B L T A
20 g/L H g et & s A H R B L 90 %,
Hit AR R GEARZ HBENENIEERT
MRS, E— XS AR
BREHEBETOHEARM KO EEGA
LEERASHERNE R R L RIERE,

HRHTI RMARBRINR, REXEZHR
WRENNERGASAR, D BR e kTN,
FREWRE E % K.
3 it i

I H B8 5% /PMI IE Ji) 07 39 14 % i #5635 14
I AR AR R R A A H SRR 1 Tt AE B 7,
FT160 3 1 S 07 6 T, 2 LB AR 35k — o
ERBBERMYNERY —, XKMEARER
WRAE M SR T BB S
e W 4 TR 4L B R D B, BT B R O
AU NEFEMY R ASES RS
MR Z N 30 /L, M4k B AR M B B e

FEE R 20 g/1L00 . HAT R M A GIES W
SR AERKME SRR 30 120 g/L. BFIT
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BERABE S H IR/ A FSME IR 5 S R AR K <11

ZH. AFEEYHBERRZAERALE., EX,
IINEE K LR S A 4 2K 4) BIFE 10 g/L #0115 g/L
H B A A K 32 2 0 A S 5 K R R R B IR
SMERMTERIE N 25 g/l HBRES ., AFRRE
B, /NZE ok B AME R 2 H B AR 55,5 g/
LHBESH AR T 50%,10~15 g/L B E 5
FEEMHAGHARERERRA T /NEYEHTE
0g/LHBE&HT AKRETFZINHBMH,
15 g/L H B LA L WA BB AR 48 5 i ol B R /148 44
MR % H14%38,10~15 g/L H SRR b AR T %
502,20 g/ L HBRW™EMH A HAHE KK
BHET:. B, 7ELLH BN IR R /N E g
BAbh A W E R R [E S R Ok T e H B R
TR .

HBEBSHEEREEHEAM TEERE. &
Broth ML S, 78 30 g/L HBHEAA S RN &
HF HERBAKHAGASR BES6, A
25 g/L HERBEM 5 /L MRS, it 2B BB
b R BRTESE R B P BN — E W, TTRE R AT
LB A0 B R e R P H SRR DA T 42 2 AR W 4 B
ATP KRR B FHIWHAE IEE Y AR P EN
HUANB/E, X S5UMMENFIRGR -8,
Fn, P % 158 W% 8 THE 13, KH/NE
&R BN RN IR, WA H &
BT ARSI B2 B AR B ERRA
AR EHESBPFERBERSTHBRE
BHREGTHMBERRS  EBYHABEHBREEK
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