2018(22) :29-36 Northern Horticulture . .

doi:10. 11937 /bfyy. 20181428

9 b b 9
( ) 150030)
: N SI-1
, WPM , ,

3 TDZ.ZT.6-BA,2 IBA.NAA

SI-1 2 s

o : , 2T
TDZ 6-BA , 2.0mg-+ L7,
85. 67%  89. 00%; TDZ.ZT.IBA NAA ,
. 100. 00% 93 00% .,
TDZ L Omg+ L '+ZT3 0mg+ L '+IBAO 05mg+L ' +NAAOmg-+L";
) 25g+ L' 20g-L7",
) WPM +

’

20 g L'+ 8gL '"+TDZ 1. Omge+L '+ZT3 0mg+L '"+IBAO 05mg+ L',

H H H

:S 663 904", 3 (A :1001—0009(2018)22—0029—08
( Vaccinium uliginosum 1.) ,
, « o0 (471 |
[2] y “ [8-11] . 3 TDZ\
", : 2T .6-BA, 2 IBA  NAA
’ ’ s SL-1
(1993-), s ’

. E-mail: 1076274503 @ qq.
com.
(1960-), s s ,
. E-mail: gaoqingyu @

tom. com.

L1

(201103037, SIL-1

:2018—07—03 o



30 11 C )

L2 4 .6-BA 0 0.1 0.2 0.3 0mgeL"
121 1 |
2017 310 1o 30 d
20 d , : N B
0y =
o R NS
[12]
5 mm, 1 cm, / X100
121 °C .131 kPa 20 min . L 24 TDZ.ZT.IBA.NAA
L22
WPM ’
. —1
+  20g-L'+  8g-Ll, WEM + 20g- L+
. —1 ~ ~ 9
ZT 3 0mg+ L '+NAA O 2mg-+ L, 8g-L ", pHO 2~5 4, 23~25C,
. —1
pH5 2~5 4,  23~25C, 1 300 Ix, 1300 lx, 10'h - d
o b . 0d . . TDZ 4 0.1.0.5.1 0,
3 0mge+ L ';ZT 4 0. 0.0 5,
. —1 .
AR O L0.32 0mg-L ";IBA 4 0. 00,
5 . -1 .
L2 3 7T .TDZ.6-BA 0. 05,0. 10,0. 30 mg » L. '; NAA 4
0. 00,0. 05,0, 10,0. 30 mg « L'
1 , 15 , 3
WPM + 20 g+ L'+ ’
[12]
8g-L"', pHS5 2~54,  23~25C, ’ ) ’ ’
0 =
1300 Ix, 10 hed ° %
[12]
7T 0.0.1.0.2 0.3 0mg+L" 4 / X 1007,
; TDZ 0.0.L0.20,30mg+L"!
1
Table 1 Design of orthogonal experiments mg e« L'
TDZ zZT IBA NAA
Treatments Concentration of TDZ Concentration of ZT Concentration of IBA Concentration of NAA
1 01 0.0 0. 00 0. 00
2 0.1 0.5 0. 05 0. 05
3 0.1 Lo 0. 10 0. 10
4 01 3.0 0. 30 0. 30
5 0.5 0.0 0. 05 0. 10
6 0.5 0.5 0. 00 0. 30
7 0.5 Lo 0. 30 0. 00
8 0.5 3.0 0. 10 0. 05
9 1.0 0.0 0. 10 0. 30
10 1.0 0.5 0. 30 0. 10
11 L0 Lo 0. 00 0. 05
12 L0 3.0 0. 05 0. 00
13 30 0.0 0. 30 0. 05
14 3.0 0.5 0. 10 0. 00
15 3.0 Lo 0. 05 0. 30
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L. 25 ZT.IBA 15.20.25 g« L'y  ZT JIBA
2 , 15 )
s 30,60 d , 3
WPM + 8ge+L', pHS& 2~ , 30d 60d
o4, 23~25C, 1 300 Ix, , N N
10 hed™! . LT 3 . s s
L0.2030mg+L ';IBA 3 3 . (%)=
0 01.0. 05,0, 10 mg » L7 3 / X 1002
2
Table 2 Design of orthogonal experiments
7T IBA
Concentration of ZT Concentration of IBA Concentration of sucrose
Treatments
/(mg e+ L™1) /(mg e+« L"1) /(g L™
1 L0 0. 01 15
2 Lo 0. 05 20
3 Lo 0. 10 25
4 2.0 0. 01 20
5 2.0 0. 05 25
6 2.0 0. 10 15
7 3.0 0. 01 25
8 3.0 0. 05 20
9 3.0 0. 10 15
L3 7T ,
ZT 2.0 mg « L' .
Excel 2013 , g
ZT 2 0 mg =+ L7}
SPSS 21 : &
85. 67 %, ’
2 ; 7T
2.0 mg -+ L 89. 00%,
2.1 77T.TDZ.6-BA , ,
ZT 20mg-+L",
211 7T o
3 ,
3 7T
Table 3 Effect of different concentrations of ZT on explants differentiation
7T
Explants Concentration of ZT/(mg+ L= 1) Differentiation rate/ % Differentiation state
0.0 0. 00d
1.0 70. 000, 18b
Leaf callus 2.0 85. 67+0. 12a .
3.0 47. 00£0. 82¢ B
0.0 6. 33+0. 18b s
L0 87. 00£0. 41a . .
Stem callus 2.0 89. 00+0. 82a ,
30 32 334£0. 28b s
(P<Z0. 05) ., o

Note: Different lowercase letters show significant difference after the same column data (P<Z0. 05). The same below.
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; 60. 00% ,
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Table 4 Effect of different concentrations of TDZ on explants differentiation
TDZ
Explants Concentration of TDZ/(mg « L™ 1) Differentiation rate/ % Differentiation state
0.0 0. 00c .
Lo 60. 00+ 1 22a B
Leaf callus 2.0 22. 00+0. 16b
30 20. 33£0. 18b
0.0 6. 33+0. 25b .
1.0 42. 00+ 1 08a
Stem callus 2.0 19. 3340. 29b s .
30 21. 67£0. 37b
213 6-BA ., 6-BA L0mg L ,
5 ’ b 17- OO % b o b 2
’ . 67BA
6-BA o
5 6-BA
Table 5 Effect of different concentrations of 6-BA on explants differentiation
6-BA
Explants Concentration of 6-BA/(mg + L=1) Differentiation rate/ % Differentiation state
0.0 0. 00c .
1.0 0. 00c
Leaf callus 2.0 0. 00c
30 0. 00c .
0.0 6. 3340. 18b s s
L0 17. 0040, 82a
Stem callus 2.0 5. 6740, 04b .
30 5. 3340, 24b
22 TDZ.ZT IBA NAA °
7 »AB.C.D 4 0. 05
o SD>SB=SC>SA =
6 SI-1 - =
IBA NAA>ZT
12 (TDZ ’ —z1=
TDZ,ZT
LOmge«L', ZT 30 mg -+« L', IBA ’ ’
_ _ NAA
0.05mge+L " NAAO 00 mg+L "),
; ,NAA
ZT IBA
’ 100 % H ’

, 93 00%. °
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Table 6  Analysis result of orthogonal on differentiation culture medium

Treatments Leaf callus growth state Differentiation rate of leaf callus/ % Stem callus growth state Differentiation rate of state callus
1 s 80. 00b s 30. 00c
2 . 0. 00e s 0. 00d
3 s 0. 00e s 0. 00d
4 . 0. 00e s 0. 00d
5 . 0. 00e s 0. 00d
6 N 0. 00e s 0. 00d
7 . 73. 00b , 72. 00b
8 s 29. 00d , 0. 00d
9 N 0. 00e 0. 00d
10 . 0. 00e 0. 00d
11 . 0. 00e 0. 00d
12 s 100. 00a s 93. 00a
13 s 0. 00e 0. 00d
14 , 59. 00c 0. 00d
15 s 0. 00e 0. 00d
16 s 0. 00e 0. 00d

7 ( ) 8 )
Table 7 Variance analysis result of differentiation rate TDZ Q05 mg - L L0 mg - L', 7T
(leaf and stem) 30 mg * L IBA Q 05 mg * L! Q3 mg L} R
E NAA 0. 00 mg « L '3

Explants  Source of variation Sum of square Mean square F value

: TDZ 05 mg « L™ 10 mg+ L' ZT

3. 382a 0. 282 28, 247
TDZ 0.383 0128 12. 808 30mg+L ' IBAQO5Smg-L"' Q3mg-L",
7T 0. 397 0. 132 13. 260 NAA O. 00 mg * L*l 3 .
Leaf IBA 0. 397 0. 132 13. 260
NAA 2.115 0. 705 70, 653 23 7T.IBA
0. 339 0. 010
3. 382a 0. 282 28. 247
TDZ 0. 383 0.128 12. 808 9 R 30d
ZT 0. 397 0. 132 13. 260
Stem IBA 0. 397 0.132 13. 260 ’ >
NAA 2115 0. 705 70. 653 :ZT 3 0mge L "+IBAO 5mg-+ L '+
0. 339 0. 010 15 g L71 s 61%;
8 4 4 Duncan’s ( )
Table 8 Duncan's four levels test for four factors (leaf and stem)
A A factor B B factor C C factor D D factor
Explants
0.1 0. 201ab 0.0 0. 185b 0. 00 0. 231a 0. 00 0. 781a
0.5 0. 225a 0.5 0. 133b 0. 05 0. 250a 0. 05 0. 087b
Leaf L0 0. 250a 1.0 0. 213b 0. 10 2. 204a 0. 10 —0. 036¢
3.0 0. 148b 3.0 0. 323a 0. 30 0. 168a 0. 30 0. 022¢
0.1 0. 075b 0.0 0. 046b 0. 00 0. 101b 0. 00 0. 489a
0.5 0. 181a 0.5 0. 003b 0. 05 0. 233a 0. 05 0. 072b
Stem Lo 0. 233a 1.0 0. 206b 0. 10 —0. 029b 0. 10 —0. 036bc

3.0 0. 000b 3.0 0. 233a 0. 30 0. 184a 0. 30 —0. 042¢
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Table 9 Differentiation status after 30 days
Differentiation rate Differentiation rate
Treatments Differentiation state Differentiation state

of leaf callus/ %

of state callus/ %

1 3
2 6
3 0
4 2
5 0
6 11
7 0
8 0
9 3

.0. 5 cms, 2 45 .1~2 cm. 2~5

.05 em, 3 50 s1~2 cm, 3~6

41 ,1~2 cm, 3~4

0.5 cm, 1 48 ,1~2 cm, 2~5
15 ,0. 5 em, 1~3

0.5 cm 2~5 39 s1~2 cm, 2~5
22 .1 cm, 1~3

32 s1~2 em, 2~4

.0. 5 em, 2 61 s1~2 cm, 2~5

IBA 0. 0l mg+ L'+
83%7 b

60 d 79%, :ZT 2.0 mg « L' +1BA

R 0.0l mge+ L'+ 20 g« L1, 30.60 d
:ZT30mg+ L'+ ,
25 g 1471 ’
2 cm; o
10 60d

Table 10 Differentiation status after 60 days

Differentiation rate

Differentiation rate

Treatments Differentiation state Differentiation state
of leaf callus/ % of state callus/ %
1 21g , s2~4 cm, 5 56d s2~6 cm, 6~8
2 Te ,1~5 cm, 7~14 67b ,2~7 cm, 6~10
3 0Oh B B 44e ,2~7 cm, 5~11
4 def , .1 em, 79a ,2~6 cm, 2~8
5 15d 1/3.1~3 cm. 2~10 271 s2~5 cm, 4~10
6 25¢ s1~3 cm, 1~7 53d s2~4 cm, 2~8
7 83a 1~2 cm, 2~5 21g s 1~2 cm, 4~10
8 18d 1 cm, 6 22g s s1~3 em, 3~8
9 41b 1 cm., 2~5 63c »2~4 cm, 9~10
11 ,A.B.C 3 LA L0 mg+ L ,
5% . 53.3%;B 0.10 mg « L!
s SA>SC>>SB, 53. 0% ;C 20 g« L1 ,
2T> >1IBA; o
,ZT s : 11~12 s

>7ZT>IBA,

12 ,
3. 0mg- L'
0. 01 mge+ L'

25 g« L'

25geL'"+ZT30mg L'+
IBAO. 0l mg=+ L',
A .
47. 6% ;B 20g« L' +ZT 1.0 mg « L' +1IBA
; C 0.0l mg+L"",
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Table 11  The variance analysis result of differentiation rate after 60 days

F P
Explants Variation source Sum of square Mean square F value P value
1. 238a 0. 206 9. 068 0. 000
A ZT 0. 954 0. 447 20. 973 0. 000
B IBA 0. 117 0. 058 2. 569 0. 102
Leaf callus C 0. 167 0. 083 3. 663 0. 044
0. 455 0. 023
1. 035a 0. 173 441. 945 0. 000
A ZT 0. 218 0. 109 278,947 0. 000
B IBA 0. 114 0. 057 146. 594 0. 102
Stem callus C 0. 703 0. 351 900, 294 0. 044
0. 008 0. 000
12 AB.C3 3 Duncan’s ( )
Table 12 Duncan's three levels test for three factors A,B.C(leal and stem)
A A factor B B factor C C factor
Explants
1.0 0. 031b 0. 01 0. 298a 15 0. 152¢
2.0 0. 149b 0. 05 0. 137b 20 0. 174b
Lea 3.0 0. 476a 0. 10 0. 221ab 25 0. 329a
1.0 0. 553a 0. 01 0. 519a 15 0. 434b
2.0 0. 530b 0. 05 0. 387b 20 0. 694a
Stem 3.0 0. 350¢ 0. 10 0. 530a 25 0. 307¢
4 , s
3 ZT 3 O0mg+L '+TDZ0 05mg+ L'+
IBAO 1mge+ L',
) ) H NAA
b
b o
, . (17
b
, TDZ s
b
7T
[13-16] ’
o
s TDZ
SL-1
s NAA
, WPM , 3
’ o
TDZ.ZT.6-BA (18]
b
o b
b
3
> R 3
:ZT>TD -BA,ZT 2
: Z > Z> 6 ) Z ZT IBA . ,
SI-1
b
0 [18]
b o
—1
2 0mg-<L"", ,
SI-1
b 9 2 b
o . 2
SI-1 . WPM +

., WPM , ZT.TDZ.IBA.NAA 20g-L '+  8g+L '+TDZLOmg+L '+
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Effect of Growth Regulator on Bud Differentiation of

Callus of Vaccinium uliginosum L.

LI Zheng,GAO Qingyu,ZHANG Bingxiu,ZHANG Yu,ZHANG Zhao
(College of Horticulture and Landerscape Architecture, Northeast Agricultural University, Harbin, Heilongjiang 150030)

Abstract: Callus explants of the leaf and stem segments without buds of Vaccinium uliginosum L. SL-
1,which were compact, green and energetic, were used as the test materials in WPM medium. The
effect of TDZ,ZT and 6-BA, growth regulators of IBA,NAA and sucrose in different concentrations on
bud differentiation were studied by using the single-factor variable and multi-factor orthogonal
combination method in order to provide a reference for the preservation of germplasm resources and
the selection of superior system in the future. The results showed that by using ZT alone to induce
callus differentiation buds,ZT was more suitable for callus differentiation bud than TDZ and 6-BA,and
the best concentration was 2 0 mg * L™', the callus differentiation rate of leaf and stem was up to
85. 67% and 89. 00%. When using TDZ, ZT, IBA and NAA, differentiation rate of leaf callus was
better than that in the stem segment callus, and the rate of differentiation was up to 100. 00% and
93. 00%. The best components were TDZ 1. 0 mg « L' +ZT 3. 0 mg + L' +1BA 0. 05 mg « L' +
NAA 0 mg « L. '. Sucrose concentration had effect on the bud differentiation of callus of leaf and stem
segment, the best sucrose concentrations were 25 g « L' and 20 g « L.”'. In conclusion,leaf callus was
more suitable for differentiation bud formation,and the best medium was WPM-sucrose 20 g « L'+
agar 8§ g+ L7'+TDZ L. Omg+L'+ZT 3 0 mg+ L™'"+IBA 0. 05 mg =+ L™,

Keywords: Vaccinium uliginosum L. ;callus;growth regulator;differentiation bud



