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Advanced study on callus induction and differentiation
of Eucalyptus smithii L.
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Abdgract : The objective of this experiment isto optimize the system forming and differentiation of cal-
lus ,and offer reference for asexual reproduction and genetic tranormation. The aseps s seedling and callus
are set up and induced differently to form bud and root by usng different breeds,different explants,differ-
ent hormone category and combination ,and different mediums,2 ,4-D ,NAA ,6:BA and cycleof turning. The
effect of forming no-germ seedling is the best by usng 1.54 mol/L NaClO disnfecting seeds for 30 - 50
min. There is marked difference in the ability of forming callus between different breeds. The ability of
forming callusis different between out-plants. The abilities of cotyledon and leaf are stronger than young
stem and hypocotyl s;young stem and hypocotyls are stronger than stem from old tree;stemsfrom old tree
are stronger than seed;seed is stronger than root.0.5- 1.0 mg/L 2,4D isimportant in callus forming.
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0.5-1.0mg/L ZT or 2ip isthe best for axillary bud bourgeoning and growing and multiplicat. The callus
forms easly when the proportion of auxon and cytokininis1 1. Adventitious bud and stem can grow rap-
idly when the proportionis1 5. Adventitious bud can form easly when the proportionis1 10. The cal-
lusforms easly when usng sngly auxon 0.5- 1.0 mg/L 2,4-D or 2,4D and with NAA. Root can form
easly when using singly auxon 0.5- 1.0 mg/L NAN and IBA or IAA.MSisthe best in all mediums. It has
marked advantage in seedling high ,growing power and bud forming rate. Concluson can be drawn that the

system of forming and differentiating callusfrom Eucalyptussmithii L. has been easly optimized.
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1.2
1.2.1 1.54 mol/L NaClO
, 10,20,30,
40 50 min; 0.1 mol/L HgCl2
, 2,34 5min
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, 3
1.2.2
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HgCl: 2 3 min,

19
7.5¢/L, 30g/L,pH 5.8,
24 28 2000 3000 Ix,
20 d , 20
, 3 .,
1.2.3
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NAA +1.5 mg/L 2,4D ,
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1.2.4
, 12MS :
1.0 mg/L 2,4D 1.0 mg/L 2,4D
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(KT) (zT) (2ip) NAA
., 1.0mg/L BA+1.0 mg/L NAA 7
1.2.5 24D NAA
, MS

, 1.5mg/L 2,4D+1.5mg/L NAA 1.0
mg/L 2,4D+1.0mg/L NAA 0. 5mg/L 2,4D +
0.5 mg/L NAA 0.1 mg/L 2,4D +0.1 mg/L

NAA 4 24D NAA ,
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0.1 mg/L NAA 1. 0 mg/L  6&BA KT
ZK  2ip ,



9 105
1 mg/L 6BA +0.1 mg/L NAA ,
30 60d , )
10,20,30 40d
1.2.7 ,
1.2.11
, 1.0mg/L ZT+0.2 mg/L NAA
, MS1U2MS 14MS 18 MS Read ., U2MS , 0.5 mg/L
Read Anderson MccoNn SH White IBA  0.5mg/LIAA 0.1,0.3,0.5 1.0mg/L
e, NAA 6 :
30d 20 9g/L,
1.2.8 6-BA 3000 4000 Ix, 2
, U2MS 1.3
\ 1.0 mg/L 6BA +0.1 mg/L SPSS13.0
NAA 0.7 mg/L 6BA +0.07 mg/L NAA 0.5 mg/L
6BA +0.05 mgL NAA 0.3 mg/L 6BA +0.03
mg/L NAA 0.1 mg/ L 6BA +0.01 mg/L NAA 2
, 6-BA 2.1
1.2.9 NAA 6BA
1 , 1. 54 mol/L NaClO 0.1
, mol/L HgCl: ,
V2 MS , 0.5mg/L 6BA ,  NaClO HgCl: 2
0.5,0.3,0.1,0.05 0.01 mg/L NAA 1.54 mol/L NaClO
, NAA G6BA 30 50 min, 90 % 100 %,; 0.1
1.2.10 mol/L HgCl: 2 5 min,
1/2MS , 1.0 0% 15%
1
Table 1 Influence of different disnfector and disnfecting time on asepsis seeding to form
/min ! % ! %
Kinds of disnfectors Disinfecting time Explant number _ Unpolluted number _ Living number Asepss rate Bodrgeon rate
10 20 5 5 25 25
20 20 11 11 55 55
1.54 mol/L NaClO 30 20 16 18 90 90
40 20 19 19 95 95
50 20 20 20 100 100
2 20 12 3 60 15
oimi o : : S
5 20 20 0 100 0
2.2 , ,
2 , , 100 %;
9 , 2,5, ;
3 , 6 7, 8,14
: 3 :
(P<0.05) (P<0.01) ,
2.3
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) (P<0.05) (P<0.01)
2
Table 2 Influence of different breed on callus inducing
/d ! %
N umber Forming time Callus rate Growing power Callus shape Callus browning
1 7 24 Aa + Green nubble Undi stinct
2 3 90 Bb ++ + + + Green nubble Undi stinct
3 3 85 Bb ++ + + Green nubble Hight browning
4 8 20 Cc + Green nubble Hight browning
5 3 88 Dd ++ + + Green nubble Browning
6 3 75 De + + Green nubble Browning
7 3 60 De + + Green nubble Hight browning
8 6 27 Df + Green nubble Browning
9 3 95 Eg + 4+ + + + Undi stinct
Green nubble and stability write
T+ o+ o+t S+ S+ Dt

(P<0.01), (P<0.05)

Note: + + + + + expresses that growing power or rapidity isthe best. + + + + expressesthat growing power or rapidity isbetter. + + +
expresses that growing power or rapidity is good. + + expresses that growing power or rapidity is bad. + expresses that growing
power or rapidity isworse. The next tableis same. Difference capital letter behind every columns expresses that the differenceisterri-
bly notability ( P<0.01) . Difference small letter expresses that the difference is notability ( P<0.05) .

3
Table 3 Influence of different partsof explants on callus inducing

! %
Number Parts of explant Callus rate Growing power Callus browning
1 Root 50 Aa + Undi stinct
2 Hypocotyl 89 Bb ++ + Undi stinct
3 Young stemfrom seed 86 Bb + + + Undi stinct
4 Cotyledon 100 Bc ++ + + + Undi stinct
5 L eaf 100 Bc ++++ 4+ Undi stinct
6 Young stemfromold tree 60 Cd + + Severity
7 Seed 80 Ae + + U ndi stinct
2.4 KT ;
2.,4D
4 |2 14_D 1 1
2.4D NAA (P<
, , 100 %:; ,2,4D ZT 0.05) (P<0.01)
4
Table 4 Influence of different hormone category and combination on callus inducing
! %
Number Hormone category and combination Callus rate Callus growing power Callus browning
1 1.0 mg/L 2,4D 66 Aa ++ + No
2 1.0 mg/L 2,4D+1.0 mg/L 6BA 64 Aa + + No
3 1.0 mg/L 2,4D+1.0mg/L KT 75 Aa + o+ + o+ No
4 1.0 mg/L 2,4D+1.0mg/L ZT 78 Aa + o+ + o+ No
5 1.0mg/L 2,4D+1.0 mg/L 2ip 60 Aa + + No
6 1.0 mg/L 2,4D+1.0 mg/L NAA 100 Bb + o+ o+ o+ o+ No
7 1.0 mg/L BA+1.0 mg/L NAA 50 Ac + No
2.5 2,4D NAA , , ;1.0 mg/L
24D+1.0mg/L NAA ;1.5
5 ,0.5mg/L 2,4D+0.5 mg/L mg/L 2,4D+1.5 mg/L NAA

NAA ) ) '
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0.1mg/L 2,4D+0.1 mg/L NAA (P>0.05)
) 2,4D NAA
5 2,4D NAA
Table5 Influence of different dendty of 2,4-D and NAA on calusinducing
! %
Number Hormone category and combination Calus rate Callus growing power Callus browning
1 1.5mg/L 2,4D+1.5mg/ L NAA 85 Aa ++ + + Browring And,desth severity
2 1.0 mg/L 2,4D+1.0 mg/L NAA 96 Aa + o+ o+ o+t Browni’ng and death
3 0.5mg/L 2,4D+0.5mg/L NAA 95 Aa + 4+ ++ + Hight browning
4 0.1 mg/L 2,4D+0.1 mg/L NAA 70 Ab + + + Hight browning
2.6 6-BA KT
,6cBA KT ZT 2ip
6 ZT (P<0.01)
; 2p ;
6
Table 6 Influence of different hormone category and combination on adventitious bud differentiating.
/cm
Number Hormone category and combination Seedling height Growing rapidity Growing power Browning
1 1.0 mg/L 6BA +0.1 mg/L NAA 2.0 Aa Sow + + U ndi stinct
2 1.0 mg/L KT+0.1 mg/L NAA 2.0 Aa Sow + + Undi stinct
3 1.0 mg/L ZT+0.1 mg/L NAA 5.0Bb Rapidest ++ + + + Undi stinct
4 1.0 mg/L 2ip+0.1 mg/L NAA 4.5Bc Rapid + 4+ + + Undi stinct
2.7 MS
, ; 1/2MS Read SH White
7 , MS , , MS
Anderson MccoNn ,
7
Table 7 Influence of different medium on adventitious bud differentiating
Seedling Growing State of axillary Number of ]
Number Medium height /cm power bud adventitious bud Browning Gass bead
1 MS 7.0 Aa + 4+ + + + Better 6 8 Undistinct Early distinct
2 1/2MS 2.5Bb + + + Commonly 2 3 Undi stinct Undistinc
3 1/4 MS 2.5Bb ++ + Commonly 2 3 Undi stinct No
4 1/8 MS 3.0Bb + + + Commonly 2 3 Undistinct No
5 Read 2.5Bb + + Commonly 2 3 Undistinct Undistinc
Read
6 Improving 3.0Bb + + + Cood 2 3 Undistinct Undistinc
Read
7 Anderson 4.0Bb + 4+ + + Better 5 6 Undi stinct No
8 MccoNn 3.5Bb + 4+ + + Better 5 6 Undi stinct No
9 SH 2.0Bc + + ‘ Y 2 3 Undistinct No
Bad and dow ,dread | eaf
10 White 2.0Bc + + ’ ' 2 3 Undistinct No
Good and dow .dread leaf
2.8 6BA 0.1 0.5mg/L ,
, 6-BA 0.1mg/L

1 6-BA 1 1 ;
6-BA 6-BA 0.7 mg/L , ;
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6BA 1.0 mg/L , ,
8 6-BA
Table 8 Influence of different dense of BA on adventitious bud differentiating
Hormone category and combination a dv'\lerletrintib:lrjsc’fbu d (3 d?/véinrt]i%igavsvirugf Growing rapidity of stem
1.0 mg/L 6BA +0.1 mg/L NAA 2 3 + + , , Sowly ,thin ,abnormal
0.7 mg/L 6BA +0.07 mg/L NAA 5 7 ++ + , Sowly ,thin
0.5 mg/L 6BA +0.05 mg/L NAA 5 6 FRNI Fastly
0.3 mg/L 6BA +0.03 mg/L NAA 5 6 + + + / Fastly ,strong
0.1 mg/L 6BA +0.01 mg/L NAA 7 10 + + + + Fastly ,strong
2.9 NAA 6BA iNAA 6-BA 1 5 ,
9 NAA 6-BA 1 10 NAA 6BA 1 10 ,
9 NAA 6BA
Table 9 Influence of different dense of NAA and BA on adventitious bud differentiating

Hormone category and m(NAA) :m(6-BA)

Growing rapidity

combination Nur_nper of Growing power of stem
adventitious bud
0.5 mg/L NAA +0.5 mg/L 6BA 1 5 6 + + + fastly
0.3 mg/L NAA +0.5 mg/L 6BA 3 7 10 ++ + dowly
0.1 mg/L NAA +0.5 mg/L 6BA 15 6 7 + 4+ most fastly
0.05 mg/L NAA +0.5 mg/L 6BA 1 10 7 10 ++ + + dowly
0.01 mg/L NAA +0.5 mg/L 6BA 1 50 7 8 + + + fastly
2.10 JAA
NAA
10 , 20 d . 1.0 mg/L NAA
' ) ; 10d 11
, ; 30d 30d
' , Table 11  Influence of different hormone category
and thinkness on root forming
(P<0.01) /cm /cm
Hormone category ~ Number of Length of Degree
10 and thinkness roots roots of finish
Table 10 Influence of different cycle of turning 0.5mg/L IBA 2 0.5 0.20
on adventitious bud differentiating 0.5 mg/L IAA ! 0.3 0.10
0.5 mg/L NAA 3 0.8 0.10
/d / 1.0 mg/L NAA 4 1.2 0.15
% .
tQ/delof Bud forming Bud growing Browning 0.3 mg/L NAA 1 0.4 0.15
urnning rate power 0.1 mg/L NAA 0.3 0.1 0.15
10 15 + + + Undi stinct
20 25 o+ o+ o+ Hight 3
30 5 + + Severity
40 1 + Most_severity , , HgCl:
2.11 , 0.1 mol/L HgCl:
, , 0% 15% 1.54 mol/L
11 , 1U2MS NaClO 30 50 min,
IBA 1AA NAA , NAA , , 100 %
,NaClO

IBA IAA  IBA

[71



9 109
, 5 :White g MS 4
,Na" MS 10 Mg’
MS 3 ™
7 10 el , MS
, , CaCl: 440 mg/ L 96 mg/L ,
45% 72%, ,6cBA
20 %, , ,NAA ,NAA 6-BA
[20]
, ; , NAA 6BA 1 1 ,
) ) . NAA 6BA
, [8] 1 5 ’
) ) ; NAA 6-BA
MS 1 10 ,
Anderson Mc 2.,4D 2.,4D NAA ,
coNn 7 'Anderson  MccoNn , NAA IBA
1/4 MS 1/8 MS Read 1/2 MS
, Read SH White ,
(1) : [ ]
MS [1] , , .
, ‘Anderson  SH , > [3]. 2004 ,33(3) :1-11.
V2 MS ; MccoNn Read [3]. 2002 21(2) :65-67.
White 1/4MS 1/8MS 2 (3] , , L
NH."* , [J]. ,2002 ,98(3) :1-4.
NH.* NOs” =1 2 MS ' [4] . [J1. ,2003 ,24(6) :17-18.
NHs" NOs =1 3 Anderson (5] '
[J]. 12003 ,23(6) :117-120.
, NH:s" NOs =1 10 SH (6] _
NOs~ NHs*  White [3]. 2006 ,34(4) :18-21.
(3) ca’t - , [7] : [J1. ,2000,
Read Read , Rea.d 13(6) :14-19.
8 . . ,2003 :
Ccadl (96 mg/L) Read (8] e b
2+ :
(440 mg/L) 14 (4) Cu [9] , . [M]
Co’" Mg Na* &' , SH 1088 :371-388.
White , [10] [M].
SH Cu2+ Q)2+ MS 1990 :320-340.



