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Effects of different anti—browning agent combinations on tissue
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Abstract: [ Objective | Effects of different anti-browning agents and agent combinations on tissue culture and anti-browning
of Dracaena cambodiana Pierre ex Gagnep. were studied to provide reference basis for rapid propagation of seedlings. [Method]
Young stems of D. cambodiana explants were treated by three kinds of anti-browning agents to test the callus induction and anti-
browning. Different combinations of plant growth regulator 6-BA and NAA at various concentrations were added into basic
medium MS to detect their effects on adventitious bud differentiation from callus and cluster bud formation of D. cambodiana.
[Result] The result showed that the anti-browning rate (20.5%) was lower than CK, and callus induction rate reached the maxi-
mum (75.5%) under the treatment of soaking the young stems in 0.1 g/L cysteine(Cys) solution for 10 min and then inoculating
it on medium with 0.1 g/L of vitamin C(Vc¢). Plant growth regulator combination 6.0 mg/L 6-BA+0.5 mg/L NAA was suitable
for callus induction of D. cambodiana young stems, and the induction rate was 75.5%. 4.0 mg/L 6-BA +0.2 mg/L NAA combina-
tion was optimal for bud proliferation, and the proliferation multiple was 3.3. [ Conclusion ] Using anti-browning agent Cys and
Ve can reduce the browning level of young stems in D. cambodiana tissue culture and improve callus induction rate. Adding
appropriate amount of 6-BA and NAA combinations into culture medium can promote adventitious bud differentiation from
callus and cluster bud formation.
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Table 1 Methods of anti-browning treatment for D. cambodiana
2l 4 )73 Combination mode Qb PR Treatment P AL AL PR )5 3 Method of anti-browning treatment
TeHi# A AEHE No anti-browning treatment CK FLAFE SRR
itk a3 la FEARREFRHAIAO0.1 g/L Ve
Single anti-browning treatment Ib FEARKEFEELP A1 g/L Cys
Ic FEARREFRHEEFINAO0.1 g/LAC
Id AMEMAE0.1 g/L Ve IR 10 min)7 Hefh T AA T SRk
Te SMEMAEO.1 g/L CysHE R IEE 10 min)5Hefh T EA G SRk
2R sy A Ma HMEFEO.T g/L VOIE I IR 10 min/54HFPF T a
Two combined anti-browning treatment b HMEAAED. T g/L CysiEHIZHI10 min/54F T [ a
Ic HMEMTEO.T /L VIF 210 min/5F42F0F 1 b
Id HMHRTEO. T g/L CysiE =110 min)F 3R F 1 b
e HMERAED.1 g/L VeIF R 10 minf 0+ L c
nf HMEARTEO. T g/L CysiF 1110 minf5#FPF 1 ¢
g MR TN 0.1 g/L Cys+0.1 g/L ACHHSEARFEELGEN T b+ ¢)
Th SMERHERITIA0.1 g/L Vet 0.1 /L ACRYEEAR FHE(IC N Tat] ¢)
i MBS TG 0.1 /L Vet 0.1 g/L CysidA 323 Ge g [at1 b)
3R AT E a SMERLEO.] g/LVEA TR 110 min/5HA T 1 at1 b
Three combined anti-browning treatment b AMHERTEO. 1 g/L CysiEIR AR 10 min/5 3T Ta+l b
lc HSMEMAEO.] g/L Ve RIE10 min 7 HF T Tat1 ¢
Mmd HMERTEO.1 g/L CysiER 10 minf5 R F Lat+1 ¢
Me HMERTEO.T g/L Vel 2810 min/5 480 T T b+1 ¢
me HMEIRLED.T g/L CysiE IR 10 min5HAN T T b+l ¢
lig HMEPRBERITINA0.1 g/L Ver0.1 g/L Cys+0.1 g/L Acff
FAREFELGE N Tatl b+ c)
LR R Y wiNey Va HMERAE0.] g/L VeI R R 10 minfii 80 F [ at+ [ b+1 c
Four combined anti-browning treatment Vb AMEAAEO.T /L CysiE 1110 min/545F T Tat [ b+1c

2 HRESH

2.1 MEELEMNEELLMERMGARAES
BT RIRMN

LB RIVIEEE Wiy ESuke YOS oI Ry Y]
b, WAL AT BIA AR (HORE o s 2 ™, H
NG TS (K1) i FR45 dJR BB A
THR L R O EE I RER(E2)..

B 1 iEEEnAIMEREREE
Fig.l Stem segment browning of D. cambodiana explant
2.1.1 R—RBEHZRALEBORBELER WK

201, CKIY AL 2H 475 550 0, 478 4815100.0%,
TeTLAERKBG; [a~le SFhPTH AR, T av
I cib PR A L5 SR R0, B B R 5
FEP AR B RNBOR K 2% 5 1 A HMIH RN

?1994-2018 China Academic Journal Electronic Publishing House. All rights reserved.

2 Bk nMIMERZRAGER
Fig.2 Stem segment callus of D. cambodiana explant

50.4%, 5 & 5 T CK S Ho Al B —Hi 4 28 77 b B (P<
0.05, FIA)), B2 RIL35.5%, i Z K T CK & HoAty
FEB AR A3 (T bAbFRAR A8 5 40) , 108 B ¥ e
T AR BCEETE Cys i IR 10 min5 FR4EF (1 e
AbFE)  FA A 205 R PR AR RO BT

2.1.2 2MHBEHFXASLEHHBELR H
F230l A, 1 a~Il dAb B SME R 28 Cys Bl Veiz i 5
FHZEA & Vel Cys 5 FR 3 HiAT g 4155 %
B CK I I 21N, A48 % i 2 A, e, 1 bAh 3
TSRO et , i 535838 75.5%,
FE T HABL A 7 AL R, 48728 R, 1220.5%,
Uk B AME R AE Cys iV 12 0 10 min 5 PR 20N
F0.1 g/L Vel grdtrh, BT $2& = e i w415
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Table 2 Anti-browning results analysis of C. cambodiana explant under single anti-browning treatment

SRRy (S AR (P AL (%) WER(%) A LUERARL
Anti-browning treatment Effective incubation number(piece) Callus induction rate Browning rate Callus growth status
CK 56 0Oc 100.0a -

la 48 0Oc 88.8+4.6b -

Ib 39 0Oc Oe -

lc 52 Oc 95.6+5.2ab -

Id 56 12.5+1.8b 69.2+3.8¢

le 45 50.4+3.7a 35.5+2.4d ++

FANEHE G A RN PR 22 57 83 (P<0.05) . FR3~K 7

Different lowercase letters in the same column represented significant difference(P<0.05). The same was applied in Table 3-Table 7

RN BERMAE A R R M3 H, b 1 ekb
FHAR L, T AR RO A e &, 48 AR R R R
15.0% (48 %8, T [F) , AL S 2528 525.1%,
Uk B M AR ZE BE 28 Cys 12 M J5 A 5 Ve IR 5 37 5
o HA A 205 T Kb AR AR H AR I Cysak

REAE; e~ IThAk BE Y A1 47 2H U5 T R FIAE AL R 4
0, 73X L8 15 3% vh 4 ACHFAE , Ui W T 722 51
ACHIARG SR EE h B R R AL SN BB s T
AbPRAR A AR H LU, 8RB R, EIE T 3R]
i1 at I bALBRASHIHE ZROCR .
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Table 3 Anti-browning results analysis of C. cambodiana explant under two combined anti-browning treatments

Pk Eab A AR () WA FA (%) WA (%) AR LERRBL
Anti-browning treatment Effective incubation number(piece ) Callus induction rate Browning rate Callus growth status
CK 56 Oe 100.0+0a -

Ila 50 50.3+2.6b 30.6+4.8¢c ++

b 47 75.5+5.2a 20.5+2.1¢c +++

Ile 49 20.4+2.3cd 65.2+5.0b

Id 52 33.542.9¢ 59.3+4.3b +

Ile 36 Oe od -

It 41 Oe 0d -

g 44 Oe 0d -

ITh 39 Oe 0d -

i 46 Oe 80.445.4a -

2.1.3 3HABESXASGLBOABELER B
KA, Ma~ o4k B AL ATE T AN0, HAE
A TR T I e~ gk PR A 46 2 2R O 0, HIF Rl
0, BNSME A BEA BEE it BB R K R
AT RESE T Mo~ ghb HiEs IR B b S A ik E I AC
FITEL, BPIE T 239 1 e~ TN hAb BEAGAIFFR 45 5 s 46 2.1.2

b4 BB AL RCR B A, (H DAL PR 75
120,107 I bAb 2R LT bARBEAY 5 FR I P E T i
| Cys, W] RESE Cys FIVe S 77 A T HEFh iy ot , 78
I K I Ve Rl Cys 35 5 B 25 A M ) AUk ™
4, RIS SR H SRR S

x4 SMRBEAXNESLENEEEOMIMEERBEEERSN

Table 4 Anti-browning results analysis of C. cambodiana explant under three combined anti-browning treatments

Pk B A REER R () AR (%) WA (%) ARG
Anti-browning treatment Effective incubation number (piece ) Callus induction rate Browning rate Callus growth status
CK 56 0 100.0+0a -
Ta 51 0 90.24+4.6b -
1183} 49 0 88.6+3.8b -
e 38 0 0Oc -
lrd 55 0 0Oc -
e 46 0 0Oc -
IIF§ 42 0 Oc -
Mg 35 0 Oc -

2.1.4 4FHRBEFXALSLEHNRBELERE H
FESHIAL, IVaFl IV oAb B4 A8 2635 k0, o 4120
75 R A0, T RE L 1 3R 3 R i P AR 5
ACHTEL,

LR T AR 2~ 3R SER T AR IR E I A

ACAL B 1 ¥ P g 1 v S ML 1A ) A 0 L 207 5 5
AR R0, RISME R ZE BRI ACH) 8 77 25
FBARME A HBICARAT AR, BE ACTEW B A 3
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Table 5 Anti-browning results analysis of C. cambodiana explant under four combined anti-browning treatments

it AEab T A RHAEL(H) WHHAIE (%) AR (%) TR AR
Anti-browning treatment Effective incubation number(piece ) Callus induction rate Browning rate Callus growth status
CK 56 0 100.0a -
Va 48 0 0b -
Vb 54 0 0b -

Wy ) [ st W A T 5 R v ) R T (L2 2
YER 30 T AMIEIR I E— B E R EH .

g5 LR, 1 oAb BRI SME A2 3 Cys 5 $2 Fh 7E
TN Vel 35353k T Hpiis 28 ROR i e, #7248 R AT
20.5%, A A U5 R 18 75.5%, A KAR DAL 3%
HE(E3), YA S KB — e RS = T A
ZE(E4),

B3 EmEOMEREARASMLEARES
Fig.3 Adventitious buds differentiated from callus of C. cam-
bodiana

4 BRI EZFIEE
Fig.4 Cluster buds multiplication of C. cambodiana
2.2 6-BATANAAZH & X5 ¢ I #4 SME A i
HAF SRR

TS e MU SMEB AR ZE B AR 1S dJR Wlge, 28 B

DGR TFUG KA A 4, 30 A4 4 R i A
HAFRT PSR (025 5, 40 A S 11y
SN E 2 (KI3) o 859745 dJa Geitil e g 1
WMFOHT /N, &5 R o | Fead P A R A 41 4L
BRI E A4 76.0 mg/L 6-BA+0.5 mg/L NAA,
PR RT5.5%
2.3 6-BATAINAAAE X A A ZTFIEFE AT

DN ZEEFP20 dJS 28 AR TH T fi 3T 1Y) 25
SRS IR B R4S SRR I DA ZE SN
IIYEFE TR, A 2RI 5 R 35315100.0% , {H 2F 3450
B 22 5%, RIS AT DR AR R A T 47
(K4), hRTATE W, & 0 25 R 5K
100.0% , 7 HH 6-BA+NAA L A X1 B I LA A 2F
BB AR I ., A5 A BB SR YA A, (R BB A R 2
SR, H6-BAWKE RN, 0.2 mg/L NAAALLH!
0.5 mg/L NAAZLFRHA F) T AL ZFHE7H ; 2INAA
W — e i, B 25 6-BAYR R i , IG5 A5 50 2
B R AR, Hodh4.0 mg/L 6-BAALFRf A E
ZEMA R AR B, o BIAR 3.3 1.2, U R 0.2
mg/L NAA FLERN0.5 mg/L NAAARRL R E 4,
3 Tt

HME AR B AR BT FR FE 8 s DTS AR
TR, AR PR B ™ S 5 T RN MR B 4 £
JE ™ o, 4 AR A s (T AREE AR, 2015) , KA
Y SME R L B A A A 205 S I B s 5 7 A
A% Az (2012) 5 E G BT R N RE A Rt il ARRH
RS AE AMEL A A 5 RTER AT 915 (2014) 5T 4%
tH Cys RV ek 3T A5 24 B AR AeF B = Y T i [ 5 2
FERILETE o AN 7 35 B3 Ah A8 28 7 1 W AR 8]
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Table 6 Results analysis of combinations 6-BA and NAA on callus induction of C. cambodiana explant

# 2 (mg/L)Hormone B RAEF R (L) WHALTELE(%) ANE F AR (%) WHEA KR
6-BA NAA  Effective incubation number(piece)  Callus induction rate  Regeneration rate of adventitious bud ~ Callus growth status
2.0 0.5 54 10.2+2.0d 100.0 +

4.0 0.5 48 33.3+1.4c 100.0 ++

6.0 0.5 52 75.5+6.5a 100.0 +++

2.0 1.0 42 33.6+4.2¢ 100.0 +

4.0 1.0 39 37.5£3.4¢ 100.0 ++

6.0 1.0 40 60.8+5.0ab 100.0 +++
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Table 7 Effects of combinations 6-BA and NAA on cluster buds multiplication C. cambodiana callus

## (mg/L) AREFEL(BR) INEE ZFHATE A (%) DN ZERE AR AR R ZFHE AR
Hormone Effective incubation Multiplication rate Multiplication time Growth status
6-BA NAA number(plant) of cluster buds of cluster buds of cluster buds
2.0 0.2 48 100.0 1.7+0.3bc +

4.0 0.2 53 100.0 3.3+0.4a +++

6.0 0.2 45 100.0 2.2+0.3b ++

2.0 0.5 39 100.0 0.5£0.1de +

4.0 0.5 56 100.0 1.240.2¢cd +

6.0 0.5 52 100.0 0.8+0.1cde +

3T B 234 A R A 25 BEWI AR5 3R B B
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