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Effect of wood vinegar on tissue culture of blueberry
(Vaccinium uliginosum Linn.)

SHEN Jian*® YANG Guo-ting"~ LIU De-jiang?

(1.Center for Ecological Research, Northeast Forestry University, Harbin 150040, China; 2.Life Science College, Jiamusi
University, Jiamusi, HeiLongjiang 154007, China)

Abstract: It is of great value to sieve suitable nutrient medium in tissue culture of blueberry for its special requirement on
growing acid soil and for solving issues of slow growth, rooting difficulty, as well as high cost of using growth regulatory
substance (e.g. zeatin). Box—Behnken design was adopted to explore the effect of wood vinegar on blueberry growth by adding
them into rooting medium and transplanting medium in tissue culture. The results indicated that although wood vinegar had an
inhibited effect on the callus formation of leaves and stem, it could accelerate propagation of stem. Woody plant medium (WPM
+0.5 mg/L 6-BA+1.0 mg/L ZT) was the best basic medium for tissue culture of blueberry. Wood vinegar had significant effects
on the propagation of blueberry stem, and little interaction between zeatin and 6-BA on proliferation. The selected model was
fitted well with actual test, and it could explain 96.5% of total response value. Wood vinegar (1/2 WPM+1.0 mg/L NAA+0.5
mg/L IBA+10 mL/L wood vinegar) was a good medium which could increase 66% rooting rate compared with contrast group.
In addition, wood vinegar could greatly increase survival rate of transplanting in that an addition of 20 mL/kg wood vinegar
could improve survival rate to 93.3% with robust seedling, dense green stem and leaf, as well as the high stem which could reach
8.1 cm. The addition of wood vinegar could reduce the amount of zeatin use, for it could cut reagent cost down to 70%. Wood
vinegar can be applied in blueberry tissue culture as a kind of plant growth regulator.
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#1 WPMIEFEFRRA
[1-2] Table 1 Ingredients of woody plant medium
/(mg-L™)
Ca(N03)2-4HZO 556
NH,NO; 400
K2SO, 990
MgSO, 7H,0 390
KHPO, 170
20 CaCl,-2H,0 96
MnS0,-4H,0 2.230
[3-9] HsBO; 6.200
NaMoO,2H,0 0.250
CuS0,5H,0 0.025
FeSO,7H,0 27.800
Na,-EDTA 37.300
10 Y Nicotinic acid 0.50
Inositol 100
Pyridoxine HCI 0.50
Thiamine HCI 1.00
Glycine 2.00
2012 6
70%
30s 0.1% 5 min
3 4 4
( ) (=] [15-16] 15 3
pH 40 55 pH 4.3 4.8
pH 4.0 i .,
1.2.2 REEEMAGELIZRT OEA
Box—Behnken ( 2
1 #RIERAZ % 2 Box-Behnken &t EEZESKTF
11 M’ 1‘4 Table 2 Factors and levels of Box-Behnken design mL/L
pH 4.21 -1 0 1
3.06% 1.014 6 g/lcm® - - X 0.0 50 100
3 6-BA Xa 05 1.0 15
zT X3 1.0 15 2.0
1.2 A & . :
1.2.3  RBETARAG 2032 9 A ARG R
1.2.1 AAgEERARANIFiL 4
[11-14] 4 CK 1/2 WPM +1.0 mg/L NAA+ 0.5 mg/L IBA
A WPM(woody plant medium)+2.0 mg/L ZT a 1/2 WPM +1.0 mg/L NAA+0.5 mg/L IBA+5
B WPM+0.5 mg/L 6-BA+1.0 mg/L ZT mL/L
C WPM+0.5 mg/L 6-BA+0.3 mg/L GA; b 1/2 WPM +1.0 mg/L NAA+0.5 mg/L IBA+10
D WPM+ 0.05 mg/L NAA+0.5 mg/L 6-BA mL/L

WPM

c 1/2 WPM +1.0 mg/L NAA+0.5 mg/L IBA+15
mL/L
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4
15d 5 cm
1.2.4 REGHR
5d 3d
20 C
10 min 2
4

CK 111

[ CK+10 mL/kg E1 ME#5GER

II  CK+20 mL/kg Fig.l Callus of leaves

III CK +30 mL/kg

20d
60 d g ,ij‘u
1.3 HEHH
Excel 2003 Design Expert

8.0.6 SPSS16.0
2 HR5HH

AR5 2 EESEE
21 MR EEANEFEEFGRER Fig.2 Propagation of stem

7d 4 3 A B
10d A B 88.9%
(1 84.4% 6.00 5.69
) 15d C D
15d 5 6 A B
3cm A B
(2 ) Box—Behnken
C D B

2 3
®3 EME 15 dHRAGARRKSSREREERFR

Table 3 Callus induction of leaves and propagation of stem 15 d after inoculation

! ! / / 1%
A 45 45 40 270 88.9 6.00 a
B 45 45 38 256 84.4 5.69 a
C 45 45 0 40 0.0 0.89b
D 45 45 0 50 0.0 111b
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2.2 KEExBABA LR IEF RIS

x4 EME 30 d HIEFEZENIGERBH

Table 4 Magnification factor of stem propagation after 30 d’

17

15d inoculation at different culture medium
X1 Xz X3
1 1 0 1 5.84 7.11
2 0 1 1 7.42 6.88
3 0 0 0 21.61 21.10
4 1 1 0 23.83 23.00
5 1 1 0 23.62 23.02
q 6 0 1 1 18.65 19.34
30 7 1 0 1 19.42 19.47
4 8 1 0 1 6.64 6.53
Desian expert 9 1 1 0 19.18 19.90
9 P 10 1 1 0 21.41 21.96
6-BA ZT 11 0 0 0 21.84 21.10
12 0 0 0 20.23 21.10
13 0 0 0 20.45 21.10
Y=21.10+1.04X; 0.51X, 5.43X3+0.52X:X, 14 0 1 1 8.22 7.46
1 1 . .
0.75XX3+0.80XX5+0.26X,2+0.61X,7  9.11X5> 15 0 rer 1589
16 0 1 1 16.22 16.72
5 17 0 0 0 21.54 21.10
=5 EREEBRNAES
Table 5 Variance analysis on magnification factor of stem propagation
F P
601.963 1 9 66.884 79 50.849 15 <0.000 1
X1 8.6113 1 8.611 25 6.546 70 0.037 6
Xz 21013 1 2.101 25 1.597 48 0.246 7
X3 235.4450 1 235.445 00 178.997 00 <0.000 1
X1 Xz 1.1025 1 1.102 50 0.838 18 0.390 4
X1 X3 2.2500 1 2.250 00 1.710 56 0.2322
X2 X3 2.5600 1 2.560 00 1.946 24 0.205 7
X2 0.290 1 1 0.290 13 0.220 57 0.652 9
Xo? 15796 1 157961 1.200 90 0.309 4
X3? 349.632 2 1 349.632 20 265.807 80 <0.0001
9.2075 7 1.31536
7.0075 3 2.33583 4.246 97 0.098 1
2.2000 4 0.550 00
611.170 6 16
R%=0.984 935 0.965 565
5 X3 X& P=0.05 (P=0.098 1>0.05)
(P<0.000 1) zZT 0.965 565
X, 0.5 (P<0.05) 96.56%
Xo X Xo Xi Xz X2 X3
X2 X 6-BA
ZT ZT
(P<0.000 1) 1.0 mg/L 50%
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ZT
2.3 ANEEX MG IS R A E 20mL/kg
104 £7 FREBHEREEGAEE R EENGS
Table 7 Survival rate and plant height of transplanted seedlings
under different treatment
/ / 1% /cm
( 3 ) 20 d

CK 30 20 66.7 bc 6.3b

6 30 24 80.0 ab 75a

' 30 28 93.3a 8la

30 19 63.3¢ 6.6b

a.
[17] pH
_ pH
6 0% o~ pH5.0
E 3 AEHERERL 500 mL
Fig.3 Roots of tissue cultured seedling pH 02 03
®6 EMIE 20 d REIEFEFEERNERIER NaOH
Table 6 Rooting rate and number of regeneration plant after H
20 d’ inoculation at different culture mediums P
/ / 1%
CK 30 15 50 b
a 30 18 60 b b.
b 30 25 83a
c 30 22 73ab
6 b CK a
b ¢
b 66%
c. 83%
2.4 ABERHBEEEHAEENHI 66%
7 B
93.3% 8.1cm B
CK CK
3
CK d.
CK 3 66.7% [11]
93.3% [13]

11
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2012 18(5) 37-39
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