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Fig.2 Exposure time and browning degree of branch incisions of D.imperial
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Table 1

Browning index and contamination rate of explants under different cut environments during inoculation

Ly SRR i

Index after inoculation

R [7] b1 8 R

Different cutting

MBS/ %

Contamination rate after inoculation

conditions 2 d 7d 14d 21 d 2 d 7d 14d 21d
A 73.75 88. 33 90. 00 91. 88 0. 00 13.33 45.00 67. 50
B 71.25 82.50 88.75 89. 38 10. 00 40, 00 65. 00 85. 00
C 85. 00 85. 00 85. 63 88.13 0. 00 30. 00 62. 50 77.50

Xof 4 b B B 37 Ak 0 M R AT LS R B - A
Aib B HE b B 1 37 S, SN R 23 57 %) R T
8 8 8 AR 4 B0 T AN R 2 A TR A AR
W, 5 B IR R W] WAL IR i
HLI AR 8K B AL B Rl 3 B R 38 /5 L S A
WS TE A L A AT DS L AT A i 20348 () o

BTt 855 F7 FE L0 AE @ ifn FR A/ 5 C Ak B 45 Ff 31 85
Fr kS AR B R A L 5 1 SR Al R
P IE T A 2048 ) BRI (&1 6)

2.3.2 RIEFIKBALEANIEIKERNFEBH TN
Hoe A LR AER AT MR AT A [] ] K 4 b
HRXS SME RTS8 A2 S L3R 2. B B SR



1139 i Yk 55 A <A T O I AR i /AL A e 7 5 TR 3R A 4 T 5 .+ 1835 -«

B6 ABCHEMBE.REBELR
Fig. 6 Comparison of browning on front and bottom

surfaces of A,B and C after inoculation
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Table 2 Browning index and contamination rate of explants under different waterinserttingtime

L e SRR i

MR RE N

rRE W7J<ﬁ§.ﬁqtlﬂ/d Browning index after inoculation Contamination rate after inoculation
Code ater insertting
time 7d 14d 214d 28 d 74d 14 d 21d 28 d
S1 0 60.23 67.05 73. 86 82.95 59.09 68. 18 81. 82 81. 82
S2 2 51. 25 57.50 70.00 78.75 55.00 70.00 70. 00 70.00
S3 5 51.25 57.50 66. 25 72.50 70.00 70.00 70. 00 75.00
S4 7 59.52 61.90 66.67 72.62 52.38 66.67 71.43 76.19

7 B2 dNAEKENELEMEEEERDFREFR

Fig.7 Browning of explants and bud growth at 21 days after inoculation with different water insertting time
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Table 3 Browning index and contamination rate of explants after different time of low temperature pretreatment
=2 4 a%%}EEj‘ fi /b Brownf%ﬁﬁﬁ%fﬁfﬁfﬁulation Contamin%fnﬁi?e%i/rﬁoculation
Code L reatment
time at 4 °C 7d 14 d 21d 28 d 7d 14 d 21d 28 d
Wi 0 51.25 57.50 66. 25 72.50 70.00 70.00 70. 00 75.00
w2 5 43.75 46. 25 62.50 68.75 40. 00 65.00 70. 00 80. 00
W3 10 59. 00 71.00 86. 00 91. 00 60. 00 80. 00 80. 00 80. 00
W4 15 51.25 62.50 76.25 90. 00 65.00 75.00 75.00 80. 00
W5 20 58.33 63.54 71.88 82.29 50. 00 62.50 70. 83 70. 83
W6 24 63.10 65. 48 72.62 80. 95 33.33 47.62 57.14 57.14

Fig. 8 Browning of explants and bud growth after different time of low temperature treatment at 21 days after inoculation
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Table 4 Browning index and contamination rate of explants treated with darkness at different time after inoculation

B E W AR5 % RS Y %

A= B Ab PR A] /d Browning index after inoculation Contamination rate after inoculation
Code Dark treatment

7d 14 d 21d 28 d 7d 14 d 21d 28 d
H1 0 82.50 90. 83 91.67 93. 33 6.67 20. 00 43.33 53.33
H2 2 70. 83 83.33 89. 17 91. 67 0. 00 26.67 56. 67 66.67
H3 7 — 83.33 85. 00 88.33 36.67 73.33 73.33
H4 14 — — 88.33 88.33 — — 56.67 76.67

I =7 R IZRUR IR

”»

Note:“—

indicates that the time node is not measured.

& 9

B 14 d B A [F B (] B S Ab 3R B SME A 1B

Fig. 9 Dark treatment of explants at different time at 14 days after inoculation
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Table 5 Browning index and contamination rate of explants dark treatment under +4 C

low temperature treatment time after inoculation

ez i AL FE -4 °C AR IR AT IE] /d
7 Dark treatment +4 C

AR B AL 1R

Browning index after inoculation

AT SR/ %

Contamination rate after inoculation

Code low temperature time

7d 14 d 21d 28 d 7d 14 d 21d 28 d
Wa 0 83.75 98. 75 98.75 100. 00 65.00 100. 00 100. 00 100. 00
Wh 2 65.79 81.58 81.58 81.58 84.21 100. 00 100. 00 100. 00
We 4 52.63 76.32 78.95 78.95 42.11 94. 74 100. 00 100. 00
Wd 6 46. 25 61.25 66. 25 68.75 0. 00 75.00 100. 00 100. 00

WFFE % B0, LRl 6 d B, A0l 1R 48 22 15 Bl LA
Wa #6728 4 B f5e ™ i, S 1R L P 2 328 4, Wh
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A, R S, Wd AL T Y SR 4 2
W &KL I Bk Rk g, R IF IR R, K Bt
(11,

10 #F 6 dRREAE+4 CRERBREMMEEEETHER

Fig. 10 Browning situation of explants at 6 days after dark treatment of +4 ‘C low temperature atdifferent time

B 11 #EF 28 dEELE+HI CABREREMMEBERGFRSE
Fig. 11 Browning and bud growth of explants at 28 days after dark treatment of +4 ‘C low temperature at different time
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Effects of Factors and Control Measures on Browning
of Initial Explants in Dahlia imperialis

HAN Shengnan', WANG Lu',ZHANG Yingchan', LIANG Juan®,NIUShance'"*,
HAO Lihong' , XIANG Diying' ,ZHENG Zhixing' and CHEN Duanfen'

(1. College of Horticulture, Hebei Agricultural University,Baoding Hebei 071001, China; 2. Shijiazhuang
Botanical Garden, Shijiazhuang 050073, China; 3. State Key Laboratory of Crop Improvement and
Regulation, Hebei Agricultural University, Baoding Hebei 071001,China; 4. Zhangjiakou
Academy of Agricultural Sciences,Zhangjiakou Hebei 075000, China)

Abstract In this study,severe browning of initial explants in Dahlia im perialis during tissue culture
was analyzed from four aspects: sampling position, air exposure time, water oxygen penetration,and
temperature. The results showed that the activity of PPO and PAL and content of total phenol de-
creased with the decrease of sampling position of shoot initial explants in the whole plant,resulting in
decreased browing. Browning was found to be more severe when sampling at longer air exposure time,
higher water oxygen penetration ,or higher temperature. The measures for inhibiting browning were
further studied,including sampling under different environments, water insertion at different process-
ing time,low temperature treatment before inoculation,and dark treatment and low temperature treat-
ment after inoculation. Compared with normal cutting in air,explants cutting in 1. 0% vitamin C solut-
ionreduced the browning rate by 4. 08%. The browning rate of the inoculated explants pretreated with
five days of water inserting and low temperature at 4 °C for five hours was 17. 12% lower than that in
blank control,and the germination and growth of explants were normal. Dark treatment for seven days
and low temperature at 4 °C for six days resulted in a 31. 25% reduction in browing rate compared to
the control, with the explants germinating and growing normally with dark green leaves.

Key words Dahlia im perialis ;Initial explants; Browning; Water insertting; Low temperature; Dark

treatment
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