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Bud Micropropagation and Plantlet-transplanting Techniques
for Breeding Cold-resistant strain of Eucalyptus dunnii

Song Jianying
( Department of Resources and Environment , Fujian Forestry Polytechnic ~Nanping 353000)

Abstract: This study used buds of Eucalyptus dunnii, that survived after the freezing disaster in the northern Fujian
Province, as explants and employed micropropagation methods ( shoot inducement, proliferation, rooting and plantlet
hardening and so on) to breed cold-resistant strain. An orthogonal experiment was used to screen the best media for each
propagation stage. The results showed that; 1) Bud inducement was initiated on a MS medium containing 1.0 mg-L"~"'
KT, 0. 05 mg-L™" NAA. The inducement rate of valid buds reached to 76%. 2) The shoots were subcultured and
multiplied on an improved MS medium containing 0. 8 mg-L ™" KT, 0. 1 mg-L ™' NAA and 10 mg-L ™" cysteine. The two
media were modified by adding 30 g+L "' sucrose and adjusted to pH5. 8. 3) Rooting medium was the half strength of MS
medium supplied with 1.0 ~1.5 mg+L~" ABT and 0. 01 mg-L ™" IBA, with which the rooting rate was 84% in a two —
step rooting method. This medium was modified by adding 20 g+L ™" sucrose and adjusted to pH5. 8. 4) Transplanting
medium was a mixture of 20% bark, 30% husk, 40% sawdust, 28% peat moss and 2% composite fertilizers, and was
used for transplanting the plantlets. The survival rate of the plantlets was 100% after transplantation, and 18% higher
than that in the natural soil. Growth in height of the transplanted seedlings in the medium was 23. 9 ¢m in 4 month and
was 9.9 cm higher than that in the natural soil. The result showed that transplant survival rate of E. dunnii plantlets was
much improved and seedlings grew more healthily and strongly in the light matrix.
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Tab.1 Effect t of different basic media on stem bud induction
30
Basic Sample Sprouting Budding Sprouting Average bud Effective Bud erowth
media number days/d rate/ % index height after 30 d/cm buds/% ud grow
MS 78 5 61 a 2.5a 0.6 a 56 a Normal
1/2MS 54 6 56 a 2.1b 0.4b 46 b Weaker
Bs 85 7 39 b 1.7 ¢ 0.3b 34 ¢ Normal
H 92 8 35b 1.2d 0.1d 11 e Weaker
H 56 9 26 d 1.4 ¢ 0.2 ¢ 20 d s Weak, yellow leaves
) = - s , o Sample Number =
incubation number — contamination number. Sprouting time refers to the days from incubation to budding. Sprouting index refers to average sprouts from
explants. (a=0.05), Same letter within a column shows no significant difference(a =0.05) The

same below.
2 0
Tab.2 Effect of different types and concentrations of plant growth regulators on stem budding index

30
Sample ~ Sprouting Budding Sprouting  Bud height  Effective
number  time/d  rate/% index after 30 d/em bud/% Callus growth

KT/ 2,4-D/  Cysteine/

(mg-L™") (mg-L™") (mg-L") Bud growth

0.5 1.0 10 67 7 78 ¢ 3.2 ¢ 0.8b 35d + + + , Thick, yellow leaves
0.5 2.0 20 73 6 83 b 4.1a I.1a 52 b + + weak
0.5 4.0 30 45 5 79 ¢ 3.4b 0.7b 45 ¢ + + + ,  Thick, small leaves
1.0 1.0 20 53 7 69 d 31lc 0.5b 37d + + Poor growth
1.0 4.0 30 86 6 91 a 3.9a 1.3 a 49 ¢ s Poor growth , yellow Leaves
1.0 4.0 10 56 9 86 b 36b 1L.3a 45 c ++ + s Poor growth , yellow Leaves
2.0 1.0 30 69 7 97 a 4.0 a 1.2 a 76 a + Normal
2.0 2.0 10 83 8 93 a 3.5b 1.4 a 55 b + 4+ + Thick, yellow leaves
2.0 4.0 20 48 6 95 a 4.3 a 1.0 a 54 b 4+ + o+ Normal
@D+ Small callus; + + : General callus; + + + Big callus; + + + + : Bigger
and harder callus.
2 . MS : MS KT
KT,NAA , 1.0 mg - L', NAA 0.05 mg-L°',
, ° 30 mg-L™'(7 ), ,
( 1 , , 76% |
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8 9 o b
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40 4.25, 3 2.14 c¢m,
301
20F
ok :KT
0 1 1 1 1 1 1 NAA
Compare 4 7 10 13 16 ’
K ¥ Day/d o
—=— %% Budding rate/% —s— #{L% Browning rate/% . MS + KTO. 8 mg + L' +
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Fig. 1 Effect of dark culture on bud induction 3 2
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o 1 o ’ 2 3
: ’ 5 10 ’ ° °
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Tab.3 Effect of growth regulators and the mixture on bud subculture proliferation
3
.11 .71 1 .10
KT/(mg-L77)  NAA/(mg-L7") Cysteine/(mg-L7") Sample number Proliferation index Bud high after subculture 3 times/cm
0.5 0.05 10 120 3.56 b 2.32b
0.5 0. 08 20 112 4.23 a 2.45 b
0.5 0.10 30 125 3.77b 2.56 a
0.8 0.05 20 123 3.67b 2.67 a
0.8 0.08 30 128 3.89b 2.45b
0.8 0.10 10 121 4.25 a 2.57 a
1.0 0.05 30 118 3.23 ¢ 2.14 ¢
1.0 0.08 10 124 4.23 a 2.35b
1.0 0.10 20 120 3.45 ¢ 2.23 ¢

2 6 3 1
Fig.2 E. dunnii grow in Medium 6 Fig.3 E. dunnii plantlets grow in Medium 1

2) 4 28 C,

3 000 Ix , 26 ~ 2.3
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-1
4 3.0 mg-L , 2 o
Tab.4 Effect of light on the subculture ABT
30 : ABT 0~1.5 mg-L"'
1 -1
ngl}t Bud height  Vitrification  Impact on , , 2.0~3.0 mg - L
conditions .
after 30 d/ecm rate/% rooting
; 2.5 ~
Solar light 2.67 0 Very good - -
o g ey goo 3.0 mg-L™" 0~2.0 mg-L™'
Incandescent light 2.35 6 Good
Light scattering 2. 14 9 Poor 5
s 3.0 mg-L™" 0~2.5mg-L"
ABT
Tab.5 Effect of temperature on subculture ° ’ 1
o 1.5 mg-L™ |
30d
Bud height TP ° ’
Temperature/ C after 30 d/em Vitrification Impagt on
rate rooting °
24 2.14 0 Poor ’ ° ABT
26 2.45 5% Good 3.0 mg-L™" 78% ,
[y
28 2.67 7% Good 4' O , 1' 1 cm ,
1 ) o ’ 1 5
6 , ABT . 1/2MS
ABT ,ABT 1.5 mg-L™",
b
6 ABT !
Tab.6 Influence of ABT concentrations on the E. dunnii plantlets
ABT
ABT concentrations/ ( mg-L~") Rooting number Rooting rate/ % Root number per plantlet Height/cm Callus growth
Compare 10 20.0 e 0.2d 2.1a
0.5 12 24.0 e I.5¢ 2.2a
1.0 17 34.0d 2.0b 2.2a
1.5 26 52.0 ¢ 2.4b 2.3a + +
2.0 30 60.0 b 2.4b 1.5b ++ +
2.5 38 76.0 a 2.1b 1.3b ++ +
3.0 39 78.0 a 4.0 a 1.1b + o+ o+ o+
@ 50 25 (26 x1)C, 3 . A total 50 explants are incubated in each culture at (26 1) °C for 25 d. Three
replicates.
7 ABT IBA
Tab.7 Influence of different concentrations of ABT and IBA combination on the E. dunnii plantlets
ABT 1BA . . .
ABT concentrations/(mg+L. ") IBAconcentrations/ Rooting Rooting Root number per Heicht/em Callus erowth
concentrations e (mg-L~1) number rate/ % seedling gne &
0 0.01 6 12.0 f 1.17 e 3.0a
0.5 0.01 16 32.0e 2.0d 2.8 a
1.0 0.01 31 62.0d 3.0 ¢ 2.8 a +
1.5 0.01 39 78.0 ¢ 40b 2.5b + +
2.0 0.01 41 82.0b 6.0 a 2.0b ++ +
3.0 0.01 48 96.0 a 7.0 a 1.3 ¢ 4+ o+
0 0.1 17 34.0e 2.0d 2.7a +
0.5 0.1 33 66.0 d 3.0 ¢ 2.5b
1.0 0.1 36 72.0 ¢ 3.5¢ 2.5b ++ +
1.5 0.1 41 82.0b 4.0b 2.4b 4+ o+ o+
2.0 0.1 43 86.0 b 4.0b 2.2b + 4+ ++ o+
7 . IBA 0.01 mg-L.~" . IBA
ABT , 0.1 mg-L™" | ABT ,
-1
. ABT 1.5 mg-L" | , .
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ABT IBA 0.1 mg-L_] IBA o s
. IBA 0.01 mg-L'1 ,ABT ABT IBA
3.0 mg-L™" | ABT 0~ (
2.0 mg-L™' , , ) ,3 :1/2MS +
; ABT 2.0 ABT1.0 mg-L_1 + IBAO. 01 mg-L_] 8
~3.0mg-L™" | ; ABT 1/2MS + ABT 0.5 mg-L™" +IBAO. 1 mg-L"~'
0~1.0 mg-L_1 R s ABT ABT IBA o
1.5~3.0 mg-L™' . 6 7 ,ABT  IBA 2
IBA 0.1 mg-L_l,ABT 1.5 ~2.0 s ABT o 2
mg-L~' , . , ABT 2.7~8
, s ABT 1.7~6 ,
; 1/72MS + ABT 0.5 mg-L'1 + IBA o ABT IBA
0.1 mg-L_l , s ABT o
8
Tab.8 Effect of one —step and two — step rooting methods on rooting of E. dunnii plantlets
Rooting culture methods Rooting number Rooting rate/%  Root number per seedling Height/cm Callus growth
One - step 40 80 b 3.5b 2.8 b callus appears
Two — step 42 84 a 3.8 a 3.0a No callus
2) 8
) 40,
85% , 3.5, 2.8 cm,
( 4 ;
42, 84% ,
3.8, 3.0 cm,
C 5. 2
’ 5
’ Fig.5 E. dunnii root growth in two-step rooting method
. ’ 9
X 18.7 cm, 14.0cm 4.7 cm;
0.23 c¢m, 0.19 em  0.04 cm;
1.91 0.65 ¢,
1.23  0.46 ¢ 0.67 0.19 g;
95% , 82% 13%
9
9
A , 6 (20% + 30% +
Fig.4 E. dunnii root growth in one-step rooting method 40% + 28% + 2%)

) 100%
2.4 9 : 6,
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Tab.9 The growth traits of seedlings in different ratio of the matrix

Proportion of various lightgrowing medium/% H/cm D/cm Aerial part .
Survival rate/ %
Bark hull Peat Sawdust Fresh mass/g Dry mass/g

30 10 28 30 17.8 ¢ 0.24 a 2.05b 0.69 b 92 b
30 20 18 40 16.8 d 0.20 b 1.50 d 0.53 ¢ 95 a
30 30 8 50 16.6 d 0.21 b 1.69 d 0.65 b 95 a
20 10 18 50 14.9 e 0.19b 1.26 e 0.49 ¢ 91 b
20 20 8 30 23.3 a 0.26 a 2.39b 0.91 a 91 b
20 30 28 40 23.9 a 0.26 a 2.65 a 0.95 a 100 a
10 10 8 40 20.8 b 0.26 a 2.13 b 0.70 b 99 a
10 20 28 50 20.1b 0.24 a 2.11b 0.73 b 98 a
10 30 18 30 14.5 e 0.21b 1.38 e 0.47 ¢ 91 b
X210 18.7 a 0.23 a 1.91 a 0.65 a 95 a
Control 14.0 b 0.19b 1.23 b 0.46 b 82 b

, , ( Brooker

et al.,2002; Marcucci et al., 2003 ; ,2004)
o
b
( ,2006) .
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o o
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Fig. 6 Plantlets in light growing medium
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