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Anti-browning treatments and induction on explants of

Dendrobenthamia hongkongensis

CHEN Mengqian, FAN Lijie, WANG Xiaode
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Abstract: To study the effects of different types of explants, sterilization time, basic mediums, pretreatment
methods, and anti-browning agent types and their concentration on browning of three explants, Dendroben-
thamia hongkongensis with young leaves, with stem segments, and with stem segments having buds, were used
as treatments. This research also studied the effect of 6-Benzylaminopurine (6-BA), 1-Naphthaleneacetic acid
(NAA), and 2.,4-Dichlorophenoxyacetic acid (2,4-D) on induction of the three explants through tissue culture
technology. Results showed that disinfecting explants for five min with 1.0 g+L™ Mercury dichloride solution
was the best way of disinfection with woody plant medium (WPM) being the most suitable basic culture medi-
um. When soaking explants in 1.0 gL polyvinyl pyrrolidone (PVP) for 3.0 h, the browning rates of the three
explants were greatly decreased (P<<0.05). For young leaves, 1.0 g-L™ citric acid (CA) was the best anti-
browning agent having a browning rate of 27.4%; 2.0 g-L™" PVP was the best anti-browning agent for stem
segments  (browning rate of 13.3%) and stem segments with buds (browning rate of 16.7% ). The best callus
induction medium for young leaves was WPM + 1.0 mg-L™" 6-BA + 0.2 mg-L™" NAA + 0.1 mg-L™" 2,4-D, and
the best induction medium for stem segments and stem segments with buds was WPM + 2.0 mg-L™" 6-BA + 0.5
mg-L" 2,4-D. [Ch, 2 fig. 6 tab. 14 ref. ]
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1.1 R

I BT TR B A W VLA MO 22 A bl B A s DU BEAE T 2017 48 3 vy 2 5 ), R et
ToH HUHE Y G AR AR T 2R BORI 2 2R By AME R
1.2 R H=*
12,1 BAREGRER A A FEA B IR A JCRR IR 35 g AR ALY 1 85 77 2 (woody plant medium,
WPM), #hnEesE 30.0 g-L7, Bilig 6.0 g- L™, BRAE YA A8 45 50 e L 336 4, 2B 1.0 mg-L7'6 v 5k
FRIERS (6-BA)+0.2 mg- L' ZEZ R (NAA), pH 5.8, #1553 FhAME R HR 20 - b3, 3 40,
HA 3 WA, BEFRE IR N (252) °C, SGHAFE] 12 h-d™, SEHRGREE 1 800~2 000 Ix, 455 Jomk
BT d M TR .
122 ARy I A b ORRAEN 3 A AME R FH K oh e IF T3 B S8 5 R MEY) ,  BCTE UR V5 RS T
HIR L S min, K 1 he WTKE, fEEG TAES B AR 80N 70% OB w30 s, HITCH
AKEEPE 3 WE, 4yl 2 R AR . 30.0 mL- L7 YRR 84 (NaClO) i (5, 10, 15 min) 1 1.0 g- L7
AR (HgCL) %W (5, 8, 10 min), JH#f5 FHTCH/KEEDE 5 . YIRS 14 78 8042 filk 0 05 1 3840, s g
P 1.0 em x 1.0 em K/, ZEBCAN 27 22 BD) M 1.0~1.5 em &, 4250 T REE B B H MG 3
M2
123 AR ARFRAEw ML RA 1.2.2 0 28 0 SR 2 0 U By 3 FhAMRLIR , 23 I 4 R 7E MS
(Murashige and Skoog), DKW (Driver and Kuniyuki), WPM ;&5 |, H WS 48 114 T3 Jiff 5 %
124 SMERRBRTEE  HEAUKhYE 1O b R AR SR 1.0 g L'PYP, 10 gL FrRERA |
gL IVC 3.0 b, BB SO (ck) . B3 B0 SME I F0 T A 6 L R
HWLE G 1L
125 S#ABAH o FERGIREE BN W B iR BE 9 PVP(0.5, 1.0, 2.0 g-L7), PR (0.5, 1.0,
2.0 ¢-L"), VC(0.5, 1.0, 2.0 g-L™"), iEM:5:(0.5, 1.0, 2.0 g- L") FERACHBER 40 (0.1, 0.2, 0.5 ¢-L7"),
AR INAT Al 5048 A 700 R % B (ck ), K 3 FhAME R E2RN 2145 Ba 52 2 b o B H Gt oM iR e b2 .
12,6 ##h A KA A ELKE  RHEZRE BT L(3Y), 75 WPM 835 58 th 45 A [v] ot i ¥k &2 6-BA
(0.5, 1.0, 2.0 mg-L™"), NAA(O, 0.1, 0.2 mg-L™)Fl 2,4- "G KRA LR (2,4-D, 0.1, 0.2, 0.5 mg-L7"),
Fe G A H WSS IC SOME AR Shint ], Zeit i drR Lk =,
1.3 HEFiItSLE

TEFERN G55 30 RGETH & AL B i . T Excel 2007 #4745 40 #, SPSS 19.0 $EAT )7 223 #1 . 15 %
= (T8 LA A3 4L ZL R S AR K04 T MR B0 x100% 5 465 1k 38 = (SMEL A 8 1 Ko/ 422 ol A1 A 1A 500 x100%
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715 2= (77 3% B AN A R A2 A AP RLAR K0 x100% 5 15 5 30 = (5 3 B/ Bl ML IR K x100% 5t @ R = (15
St B 1 LR M AR 4 SMEL AR ) < 100% 5 8 Kz 38 = (35 5 1 28 1 SMEL IR B0 Bl AME IR 0 x100% .
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3FAMERIE REAL FESE R LI (R 1) BEETH G AR, 3 FhAME ARG Y R H# A B T (P<
0.05). 54 30 d 54 it A3 (K 1B), 1.0 g- L™ GRS W # 5 min S S A0 #5060 8], OS5 Gy
BAL Ny 33.89%, LB A H LB RR 25.00%F1 27.78% , 3 FhAME Kz [ 2% 5 i # (P<0.05), H 30.0
mL- L7 YRR BN 0O B AME R AL S DL, (A A5 3R 4 RIEARBEIIE Y, SHRE R, HAF
TR AL (1A
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Table 1  Effects of different disinfectants and time on the contamination rate of 3 explants

15 YL /%
W2 thain PR (A AP = —
g ENE3 AR R
30.0 mL- L™ YRR #1 5 60 100.00 Aa 100.00 Aa 100.00 Aa
10 60 91.11 Ab 83.33 Bb 88.89 Ab
15 60 80.55 Ac 70.00 Be 76.11 Ac
1.0 g L7 b R 5 60 33.89 Ad 25.00 Cd 27.78 Bd
8 60 26.67 Ae 18.89 Be 20.55 Be
10 60 18.33 Af 11.11 Bf 11.67 Bf
VEH « TR K G 5 1 2 [] — T 25 15 18] PR W] AN R 2 1) 22 57 (2 35 (P<<0.05), R [R]/ING 7 B 36 R [l i AR A S [ 37 2 B 1)
Z A1) 2 5 B 3% (P<<0.05)
30 P, 301 I,
A. 30.0 mL-L" YR & A 4l L AR
a
© 20 E © 20
e a - s
el ab = e
® o0t b 5 ot
N
[
[
[
0 a aa ] 0
5 8 5
t/min
8 ot ER oy R B
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Figure 1 Survival rate of 3 explants treated with different disinfectants and time

22 FEEAHEFRER IMEEELRESHHM
¥ 3 FOMEPR BRI T MS, DKW 1 WPM % 3 R [FJEA B 900t , 455901 (% 2): AT WPM
BEFE 00 3 RO (I (L B G T HE B T MS A WPM B Fe 50098 1632, MOE . 25 B Al 3 25 B 1
AV 67.8%, 60.0%H 61.7%. W3k 25 PG HOH 2 S A ML AL, HHEERAET R
B BT, R T WPM S IR A KRBT, VB S LB . WPM 5 A 2 B 93
SMELRHB A% 5 5 5525 53 35 (P<0.05), ML WPM B3y ol JEA B J O
23 FREFELFITA R SME I8 L 2
23 EW . RS 10 gL PVP, 1.0 g LVC I 1.0 gL BB B0 3 h 9 50 (48 L 3 445 7
W, Horh 1.0 g LPVP BiAb B 05048 1L 3 BEAE , 15 % B8 (ok) 22 5 35 (P<0.05) . 3 FSMHL k22
1.0 g L7'PVP BUL SIS , SEEOBALE N 33.3%, 52516 F B0 48 1L % (50.6% ) R 3 25 BEW f % (38.9%)
(P<<0.05),
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Table 2 Effects of different basic culture medium on the browning rate and induction rate of explants

BRI OMRKER  BEER BRe B R
JtvEiE HizE

MS e - 180 72.8 Aa 6.1 Ba R, SEHE R

B 180 68.3 Ba 10.6 Ab WaEE, 451 %%

WA 2R R 180 67.8 Ba 9.4 Ab ARG, R E
DKW fignt: 180 75.5 Aa 4.4 Ba WA, SR

ENE 180 66.7 Ba 13.9 Ab WLk, GER R

R ER B 180 70.6 Aa 16.1 Aa RGN, AR
WPM g 180 67.8 Ab 8.9 Ba R, B

BN 180 60.0 Ab 20.6 Aa WA, 4t

2 2B 180 61.7 Ab 18.9 Aa AR, iy sk

LT N IA) RS 5 B 3R [] — Je AR 15 35 S A [ S 1A 2 18] 22 53 1 25 (P<<0.05) , AN/ 5 B2 7 [7) B SN (A [] A 1 5
H 2 8] 1 2 5 3% (P<<0.05)
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Table 3 Effects of pretreatment with different anti browning agents on the browning rate of 3 explants

. ¥ A WAL %

Ak 15 X RS (A - SR IR . g F———
ck 180 67.8 Aa 62.8 Ba 61.7 Ba
1.0 g-L7' PVP 180 50.6 Ac 333 Cd 38.9 Bd
1.0 g-L7 VC 180 61.7 Ab 46.7 Be 47.3 Be
1.0 g+ L7 A7 B R 180 65.7 Aa 53.3 Bb 55.6 Bb
BEW . ANTR RS Bk R A — BUAL B [F] S R 2 [R) 22 53 12 35 (P<<0.05) , AN[R)/ING 5 1 5% (5] i S (A [a] 3940 B2 ] )

% 5 W% (P<0.05)

24 AEAMBUFARREREXIMEEBLENT G

PLA S e 46750 6 B (ck ), FE R 352 B s IR [a) o B0V B2 1 PVP, AP fn VC 5, 3 FlsiE
R R EET ck(£ 4), HE ck 2R EFHP<0.05). &M 0.5 g L i HRIG, SME AL D E
TFE(P<0.05), {Hf 5537 B E Ve R v B ok iy, B s AR AR Ak o FE B SR L T SN T AN [ B
W RE R B AR ER B, 3 Fh A A4 Ak S Bl o i Wk B BT B, B ER 4 150 2.0 g LPVP Sy KBl
BB TR AR, ARG 13.3%M 16.7%, 5 HABHE AL H4 8321025 5 (P<0.05) . il
W SRR AL R 1.0 g L AR, WAL 27.4%,, ML 525B . W LB R Bk
#(P<0.05), ZEB iz EBZmZES A BE(P>0.05),
2.5 AEEYERETF LR REREXIMEEFE S B M

i 6-BA, NAA F12,4-D pyth 2= (R) al Al . W5 28 Be @ Al 205 5 19 32 &R 23 il o 2,4-D(11.30) Al
NAA(20.52) (£ 5), MBS0 HS W R AERE FR 5414 0 WPM+1.0 mg-L'6-BA+0.2 mg-L'NAA+0.1
mg-L" 2,4-D, @A) 58.3%, 8 d M A w4 (K 2A) o 2B S R shisf AR, 7 d J
R O K D @ 4 (K 2B), H AR @ 41 2035 3 45 32 5 WPM+2.0 mg-L76-BA +0.5 mg-L™
2,4-D, W@mARN 754%, 5HABALIREAETE B3 2 57 (P<0.05),

A A TR R R A 25 (R FTHT (3R 6) : sl 27 25 Bei i) 2 E Oy 6-BA . 48 Tukey s-b 3 Mol 1. 7
A4 54 PSR BRAT W 22 S (P<<0.05), R AN 76.7%H 72.8% . Ui 2 22 B S T A
1) A4 A WPM42.0 mg-L'6-BA +0.5 mg-L7"2,4-D, & Jy 8 d(& 2C),

3 A5t

W R I 4B/ R AR R AR, B AR RILRE, MRS AR
B SMER UL, POBALRISE 4 D T7 AT ORI, SRR A U IR AR f R A g e . AR
R SMERCRT 1.0 g- L7 AR T S min £R36 R iy o X5 BORTSFVMOTRA R —%, SREE
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Table 4  Effects of different concentrations of anti browning agents on the browning rate of 3 explants

ST B " -~ WAL /%

B 1k 51 pl(g-1™) He R (A - SME ) ot g e —
ck 0 180 50.6 Ab 333 Ce 38.9 Be
pvPp 0.5 180 45.0 Ac 25.0 Bd 22.8 Be

1.0 180 333 Ae 18.9 Be 222 Be
2.0 180 35.0 Ae 13.3 Bf 16.7 Bf
PR 0.5 180 37.8 Ad 26.7 Bd 30.0 Bd
1.0 180 27.4 Af 25.6 Ad 272 Ae
2.0 180 31.1 Ae 272 Ad 26.7 Ae
vC 0.5 180 47.8 Ac 322 Be 36.8 Be
1.0 180 422 Ad 28.5 Be 31.7 Bd
2.0 180 41.1 Ad 26.1 Bd 29.4 Bd
T R 0.5 180 45.56 Ac 28.9 Be 33.9 Bd
1.0 180 51.1 Ab 36.1 Bb 36.7 Be
2.0 180 533 Ab 40.0 Bb 42.8 Bb
Tt A A R 4 0.1 180 48.9 Ab 31.1 Be 35.0 Be
0.2 180 583 Aa 45.0 Ba 46.7 Bb
0.5 180 61.7 Aa 48.9 Ca 53.3 Ba

LT e AN RS 5 B3 [ — P8 Ao 570 A BT i e S S (7] SR A 2 1 22 5 1 35 (P<<0.05) , R[] /N5 5 B 357 [7] il A1 A 1R AS 1]
0P 15 e JIE 2 I 9 22 e 2 3 (P<<0.05)
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Table 5 Effects of different hormone kinds and concentrations on callus induction

g pl/(mg-17") R (A B E N5
6-BA(A) NAA(B) 2,4-D(C) SMERT) AR HFERETEd AR R E
1 0.5(1) 0(1) 0.1(1) 180 339 ¢ 10 517 ¢ 8
2 0.5 0.1(2) 0.2(2) 180 45.6 b 7 483 ¢ 7
3 0.5 0.2(3) 0.5(3) 180 36.1 ¢ 8 383 d 9
4 1.0(2) 0 0.2 180 40.0 b 9 378 d 9
5 1.0 0.1 0.5 180 17.8 e 12 267 e 12
6 1.0 0.2 0.1 180 583 a 8 60.0 b 7
7 2.0(3) 0 0.5 180 422 b 10 754 a 7
8 2.0 0.1 0.1 180 31.1d 11 283 e 12
9 2.0 0.2 0.2 180 26.1d 14 40.6 d 10
K, 38.52 38.70 41.11 k1 46.11 54.97 46.67
K, 38.70 3148 29.81 k2 41.49 34.45 42.22
K, 33.15 40.18 32.04 k3 48.11 46.30 46.82
R 5.55 8.70 11.30 R 6.62 20.52 4.60
e 7K S A2 B3 Cl w2 A3 Bl C3

YAl 25T A0 o AR A ZE T, A NI ZEBLI AR AR ZE T . ARG RS AN TR b B 2E S B3 (P<<0.05)

SEBIE Bt DU B AE Dendrobenthamia angustata W WFFEES A —5, FIRERILEER] 1 AFA 4 5 KA . 3
T S AR T WPM 55 38 S rh il (b R A%, 5 M X i, A KOR Bt . IR 2 WPM. 5 5%
BETCHLER B A, DR TAME IR AN AR E e SR IR Th AME AW AL ), SR M3
T s A A X L AME R EAT EIR A PSR

PVP g4 — W Bt % 28 90 53 1) 6 IR0, BB BEL L 9y S W o e S A S RS W 0T, AT B AIR ST AR 4 AL
JE o AT o 00 1 22 W S AL B 0 MR AR AL . ARBF SR B AEHEERPETIT 1.0 g- LPVP BRI F ik
DU BE 26 MR RE A AL MM AL R, R B 3R 38 b R 2.0 g+ L'PVP BE B S 0di 50 25 B 51 28 25 BE A0 4B 1L B
G0 WMTETRAN 1.0 g- L7 AP BRIR A 3 IR 6 P A AL R 1K, (BT RIS il 27 AR IR VB BT, R i i 5 ik
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Table 6 Effects of different hormone kinds and concentrations on the induction of stem segment with bud

b p/(mg- L") R (A - S R
6-BA(A) NAA(B) 2,4-D(C) () WK /% T4 I [)/d

1 0.5(1) 0(1) 0.1(1) 180 23.9 10
2 0.5 0.1(2) 0.2(2) 180 183 11
3 0.5 0.2(3) 0.5(3) 180 37.8 8
4 1.0(2) 0 0.2 180 72.8 6
5 1.0 0.1 0.5 180 30.6 11
6 1.0 0.2 0.1 180 45.6 8
7 2.0(3) 0 0.5 180 76.7 7
8 2.0 0.1 0.1 180 57.2 9
9 2.0 0.2 0.2 180 61.1 7
K, 26.67 57.78 42.22

K, 49.63 35.37 36.67

K, 65.00 48.15 48.34

R 38.33 2241 11.67

K- A3 Bl C3

YL . Z57F B0 gl 25 2K B A i % 22 23

B

AW RFES AN B AEL B ERBE SRR A Cl2E 2R BOE T A T A
B2 3 AR E TR

Figure 2 Induction of 3 explants
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WAL A —2, WREP L IS A B 32 SEAN ], b v RE 2 AS ) At b 2 S5 M T 38

AN R AR S TR A ) 1) 75 S B R A AR K g . IR SRR RBURIE A0 4 80 i
FEAMER, Wi 22 BA Bk, R BB BAR, &AW R ER A R,
AR T 2R B, WTREH H MR R I RO F B S DA K B sk i 4,
BT R 2 2R Bk B A, WOAR I R ge Tt i k%,

AL A A T 7 700 0T SR A 1R T 2 Sl il B FE R el A AR T o AR ISR 2 LB IR bz 0 Y 3 b
M AR A G, DS REER SR IR 45 REW] . W Sy A K AT H SR -
1.0 mg-L7'6-BA+0.2 mg-L'NAA+0.1 mg-L7'2,4-D; 5B 5k 2F LB AWM E A 530 2.0 mg-L7'6-BA
+0.5 mg-L7"2,4-D, J8 A IEASIR IR 25 R A B4 BT, 2,4-D Fl NAA XJ i | 25 Beifs 5 i 4 400 5% i 4
K, i 6-BA TE1F5 SR 2F Wk HA 58 AR BE AR Y
4 5 Tk
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