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Studies on Anti-browning in Bulbs Tissue Culture of Hippeastrum rutilum
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Abstract The effective approaches of anti-browning in bulbs tissue culture was studied with the aseptic
seedling of Hippeastrum rutilum by selecting basic medium, low pH ydroponic culture, adding different type and
concentration of coagulant, different concentration of sucrose, different anti-browning agent. MS medium showed
better growth status and lower rate of browning. Low pH hydroponic culture significantly affected the growth
status, and could not effectively inhibit the browning of bulb. MS medium with agar powder A (semi-solid state)
and sucrose with concentration of 30 g - L was beneficial to the browning resistance and proliferation. Adding
1.0 g - L activated carbon to the medium can effectively prevent browning. Therefore, the suitable tissue culture
conditions for bulbs of H. rutilum were MS +2.0 mg - L' 6-BA+ 30 g - L" sucrose + 1.8 g - L™ agar powder A or
MS+2.0mg-L"'6-BA+30g-L" sucrose + 6.0 g - L carrageenan + 1.0 g - L activated carbon.
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RTRZL ( Hippeastrum rutilum ), #) 4 NHEAE |
1 2245 Ak (Amaryllidaceae ) AR TRZT &
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RAf . AR ek AT =2 AR ik ekl
1.2 RWHE
12,1 A AZARA S HIEH DL R (1)
MS+2.0mg - L" 6-BA+30 g - L JiEME +6 g - L' R4t

G5 (2) 1/2MS+2.0 mg - L' 6-BA+30 g - L ek +
6g-L"F $ JiK; (3) KC+2.0 mg- L' 6-BA+30
g L' fEMi+6 g L' Fhifie; (4) LS+2.0 mg- L
6-BA+30 g - L BEME +6 ¢ - L' K F7 ;s (5) B5+
2.0mg- L' 6-BA+30 g - L' #EHH +6 g - L KHiji,
¥4 pH % 5.8-6.2, L5 MAbH, HALIEL 3
Wo TEEFRIE DRERR AL 2E HmUIH], —
Iy R, REFRIRE 25 °C, 2000 1x, JEHR 12-16 h,
K38 30 dJm, WESRTRAL A AR S AR IR,
T VEIS A P AR SR A

122 f&pH K3E AP MEH 4% (),
6x (%) FI8x (fF) MMA[FE T oR LML
e il LR B R JE: (1) MS+2.0 mg - L' 6-BA+30
g LR +6 g L' KA + Zobil 4x (%5 );
(2) MS+2.0mg - L' 6-BA+30 g - L ikt +6 g - L
FHi+Z i 6x (f%); (3) MS+2.0 mg - L™
6-BA+30 g - L' M +6 g - L KR + P 8 x
(ff5 ) 3 ANAHE, AR E S 3 k. LIEGE
My BER AR TRLT TC B v kg Ak, bl —
YR, REFRIRAE 25 °C, 2000 Ix, JGME 12-16 h,
Ki3%30d Ja, WESARTIAL e AR R0 K AR ORI
123 BB A A X, REFHERE DIMS+
2.0 mg - L' 6-BA N5, BEEF A RPIK . 3
fEH A FN B 3 Fh, BEFEDIRZS WAk, 2 FE AR
&3 Fh, REME N 10, 20, 30 gL' 3K, R
FIEZ R BT Ly (3%), &30 &R KoK L3R
1, JLoA4bs, AAAHEEE 3K, UARKRS
— BRI L85 28 R i A k), A biEl, —4r
R, W3R 30 dJE, WESIR TOZL 5 2K 48 A IR
R AERRBL

F 1 REIFNZEFNIR B 5 BT R AER E R B Rk F
Tab.1 Type and concentration of coagulant, concentration of sucrose

AbER B 7 BEI I /(g - L) BRI (g - L)
Number Type of coagulant Concentration of coagulant Concentration of sucrose
1 R 0 (W) 10
2 RS 3.0 (el fA) 20
3 R 6.0 (&) 30
4 Bk A 0 (W) 20
5 Bk A 1.8 (A 30
6 L A 3.5 (k) 10
7 iRk B 0 (Vi) 30
8 LiiEk: B 3.0 M) 20
9 ik B 6.0 ([E{A ) 10
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124 #ABA 7E MS+ 2.0 mg - L' 6-BA + FHi
6 g - L'+ FEWE 30 g - L K5 3R IEh 43 B AR [H])
PRI B b b7l WEMER (AC), 0. 0.1,
05. 1.0g L' BZIEMIELEE (PVP), 0. 0.5,
1.0, 20g-L", 44:E C (VC), 0, 0.1, 03, 0.5
g-L'. ¥ B (CA), 0,01,03, 05g-L",
& pH 2} 5.8-6.2 LA FE M BL i AR LTI A i ik
WAk, b, —akh =, EEFRIRE 25 C,
2000 1x, SRR 12-16 h, A PAHEE 3 K. KR
30d i, WRESARTLT (A AR IR B A KR
1.3 SitAE

WL A8 b3 A 5 25 A L AR BT . B R BR DL %
ARG AT, WAEHRT 5 +, SME
R, BRI R RS, ++, SMA
R AR, YOS e ey i, J5E R
YRR + 4+, SMERPERR A, YOk
ey, FREREFRE IR +++ 4,
MBS R, V)OS e Ay R, JEE
BFREIGEHEA A, +4+++ 4, MR 5

A5, YIRS s o, Ja BB % 33 6L 9 R
JEAR, HAIEARIT A R HETH A = HEAh E Bk
B BEAPRTEREL
1.4 RS

RIS B R H R3.6.3 A 1T e it 24 0 #r
K H Duncan {172 5 LR 5

2 HERE5HH
2.1 ERBEFEIRMLAGNKIEFTH RN

126 2 TN, AR THAT W 2R 4k £ 45 3% 30 d ),
MS B: R I B LR FE e ik, RS AR, 1)
HANE B i, JE FE R R A N AR B
Rk A KOR L BT, e OeEE Bve Kk, IH
e, ZONDH: BN R S, R UE 1/2MS., BS,
KC #5575, LS i % 5k v AR T 21 6 2548 T0 72 1 A
o, FEAE AR AR KA AL Ok ™ R, R R R AR
WORENS SR WY 7 TR A L X g TR R (SN
TRACHAS, ARG, Bl SR ]G KA
WIET . MRS, MS BB fE h A B 5t

R 2 FEEFREFRENRI=SHRIEFTHIRIT

Tab. 2 Effects of different basic medium on subculture of Hippeastrum rutilum

AR

Growth statue

BAS IR A, = N eSS INY
Basic medium  Browning rate of bulb ~ Medium statue
KC ++++ ++++
MS ++ +++
1/2MS +++ +++
LS +++++ +++++
B5 +++ ++++

RO, Bt R RsE, TR, JoEnt
BESERDH:, B, MR EskE, MR, JoHE
BRI, R, MriRskE, ARG, JoEn

BEEEORDIE, TUEE, i REsk O, A, At

EZLEORDIE, JoBfe, RS, TR, JoE

% 3 1K pH KX RN EE TR IR

Tab. 3 Effects of low pH ydroponic culture on subculture of Hippeastrum rutilum

sl 0 [Nl = /N
Number P Browning rate of bulb  Medium statue

Proliferation rate

S LR AR

Growth statue

4x 3.19 +++++ ++
6% 3.23 +++++ ++
8 x 3.26 ++++ ++
CK 5.98 +4++ +++

A, JOn, B, AERRIEE
Wiz B 0TS

A, JOn, B, ARIZHT
IR EX A

B e, MRk, B, A
PRIZHIAGZE AL

B RS, Mak, Tk

0.89 £0.19¢

1.11 £ 0.5bc

1.78 £0.19b

3.67+0.57a

T R P + AR, SRR NG R R AR B 22 5 13 (P<0.05), £ AR S9 R 1 Duncan ¥,
Note: data in the table are means + standard deviation. Different lowercase letters in the same column indicated significant differ-
ences between treatments (P<0.05), and Duncan method was used for multiple comparison test.
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AREEPEAT R T2 LT 5T
2.2 i pH 7KEEX RN 4R IEFRHI ST

Hie 3 a0, SHXHIRA (CK) ML, 7EAF
PR AR Tom B R IR L, AR AL, BT
A AL B FEASCR AN, WA AR R O 178, A

KoRDLZE, MRRZHAZEIET . 25 LA,
IKEEATE B AR TREL YR
2.3 BEEFIFRE, REMPERE
FrHIR T

R 4 HAE Bk e AR RE RN R R DR R

fik pH

PRI = 4R 3E

R 4 REFHLEFNR EEE EF R ER E X RN AR S TR A R0

Tab. 4 Effects of different type and statue of coagulant, different concentration of sucrose on subculture of Hippeastrum rutilum

AR AR TR Biarki

EEY SNV

Number Browning rate of bulb  Medium statue Growth statue

1 +++ + R R, AHUIE, BRdE, ks, K¥E—
2 +++ + R R, AR, BRdE, ks, KE—
3 +++ ++ RN, AL, JCEdE, mksk, KEEL

4 ++ + BRI, BOMDHE, Mksk, KEE, DL
5 ++ + BRI, HDIE, JoBifle, mksk, K¥Gr

6 +++ + EAEREE, AL, JCBil, mksk, KB

7 ++ ++ A REN AN, B, sk, KBS

8 ++++ ++ AR F/N, R, kst KB

9 ++++ +++ R KBS BN, i il, mhksk, KR¥EEE

TE  RAPRAE M + bR, RS R/ ING FRER AR B ] 22 5

3 (P<0.05), Z i HHAGSS K H Duncan 75,

Note: data in the table are means + standard deviation. Different lowercase letters in the same column indicated significant differ-
ences between treatments (P<0.05), and Duncan method was used for multiple comparison test.
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Tab. 5 Effects of different type and concentration of coagulant, different concentration of sucrose on proliferation rate

BERFEIFIREE /(g - L)

AbF G i1 71| 25 c : WA /(g - L) B A
Number Type of coagulant oncentration of Concentration of sucrose Proliferation rate
coagulant

1 Rk 0 (W) 10 3.44 + 0.84abcd
2 RHE 3.0 CREIR) 20 3.33 + 0.34bcde
3 K 6.0 ([Af{K) 30 3.78 + 0.39abc
4 Tiek A 0 (¥fA) 20 2.67 +0.88¢
5 Tiek A 1.8 (A ) 30 4.11+0.19a
6 Tliek A 3.5 () 10 3.17 + 0.23cde
7 Tligk B 0 (¥fk) 30 4.0 + 0.58ab
8 gk B 3.0 CRREER) 20 2.78 +0.51de
9 BilER B 6.0( [E14 ) 10 3.89+0.51ab

Kl 3.518 3.407 3.540

K2 3.333 3.369 2.926

K3 3.553 3.665 3.961
R 0.221 0.296 1.036

TE  RAPEAE M + bR, RS R/ ING 7 RERR Ak HE ] 22 5

B3 (P<0.05), £ LHEHKLKRH Duncan ¥

Note: data in the table are means + standard deviation. Different lowercase letters in the same column indicated significant differ-
ences between treatments (P<0.05), and Duncan method was used for multiple comparison test.
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Tab. 6 Effects of different anti-browning agent on subculture of Hippeastrum rutilum
e e 2
mr MED e o e AR
Type & ). Browning  Medium statue  Proliferation rate Growth statue
Concentration rate of bulb
R KA, AKDH:, T3k,
CK 0 +4++ +4++ 3.83 + 1.66ab AR LS. A, K
R KA, ML, TEBidk,
AC 0.1 T LR 3.67:0.38ab nHEAkE Sk, bt Kl
R KA, ML, TEBik,
AC 0.5 + 4 + 3.5+0.5ab MRSk, s, KR
R KA, ML, TEBik,
AC : i * 438032 B EURAN, JCHE, KR
2R R KNS, A, ek,
PVP 0.5 +4++ +4+4++ 4.5+1.09a W4 FLgE A, Jof . Ko
2R RN, /), gk,
PVP 1 +++ +4+4++ 425+ 1.15a MGt ESE k. I, KR
EZE AR AR, 5/, Bk,
PVP 2 ++++ ++++ 3.25+1.15ab Mk ETEA, LM, KEEE
BERAE AR, 5/, BflE,
VvC 0.1 +4+4++ +4+ 3.58 £ 0.52ab HIRGE E Sk, T, K3
BRI, K, B,
vC 0.3 +4++ +4++ 2.375+£0.53b MRAE LB, TR, K
BELAE AR, 55/, BflE,
VC 0.5 +4++ ++ 3.0 £ 0.66ab MR AN, Josen, K3y
EZEAE KNS, M, BB, ek H
CA 0.1 +4++ +4++ 3.92 +0.14ab Y. N, K
2 KA, AHDH:, Bfbfg™ s, mksk
CA 0.3 ++ ++ 3.63 +0.18ab AAsg, Sy, Ko
CA 0.5 T+ Tt 3.67+050ap  ERRAEIECAR, AHLIL, BefbBomE, ik

H7Ed, Zwnt, KR¥HE

s RPEEE R PIE + befE2s, FISIARRING TR R R 22 5 1 3% (P<0.05), 2 LK% H] Duncan ¥,
Note: data in the table are means + standard deviation. Different lowercase letters in the same column indicated significant differ-
ences between treatments (P<0.05), and Duncan method was used for multiple comparison test.

AhFE 4 S PUR AR BT, AEARBE R AR
JE B8 3R 3 B B RS Ab B S MERRBEZEAE K
e, MPH:, oAb, mhvksk, ek HICER:,
KBy, MAbHE 4 B3/ G ™ &, ARk
L— s FERTA AL, Ab3E 9 PiE R B
R MR 25 0 BEAR AR, 8] 1B 15 R 3 B0 T B Rl 4%
K, B, EARRIBRZE, 852555/ AB5 L
FEEE, PRIANEE 5 BUkE b RCR B AR

JNFE S B R A R, AL B S B A R A
RF 401, HUCOHAEE 3 4bHEE 7 FiAbFE 9, HE%E
K514 4.0, 3.89 F13.78, DU 2 0] G i & 1k
Z5, (HAE S SHA AR 225 5

W25 0T, TEREVR B A 22 K, 51 1.036,
X 2 T 216 25 11 3 B 3250 e e K, 3 AR R R AR
0021 6% ZE 38 5 S5 1 2 R Ay TR R 3 > ik
[ RS > BRI RV e T 2200 i R AR, B
WV 2 X 24 T £ i 25 38 58 23 1) 5 e 3 A Jb 25 7K F-
(P<0.05 ), 1] #5E [%1 751 24 #1576 790 e 88 %of 2 T 21
(B ST AR N S Y NTTR= I S IR |
MS+2.0mg - L' 6-BA+30 g - L™ b +1.8 g - L 3
BHY A AR TRAT i 25 21 5%
2.4 PBUFIXFRITLL LK IETRHI R

M3 6 A1, CK AN HCRGSIMPTRILR, 4
TRLLE AR, B R Z w5
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S, BEgRILEEM, MRKH M, B ACHKE
BEINACTRAT 254 A0 R, etk i 25
B, TEIRPESRIREE R 1.0 g L, MR 6E,
25 KA PURTRL:, Bk, JoEnthEl, K3k
KLU, BB R (AL EE 43R5 4.58; AR TiZr 4%
ZEBH PVP Wk BE 3 AR AR LRGN, 24 PVP WK E N
0.5 F1 1.0 g - L' i SR B 4w (38 A 2R, 23 31
4.5 F1 425, YRERZE 2.0 g L' IREFRE H
KEEB QY TR, MARKSRE; RN VC R
CA [RFFF DARTRAT =R Kokl — i, HLB fb™
Hio ZE DR, EARREEFRILP AN 1.0 g LG
PE BT SN AR TR AT W5 25 14 Ak

3 w5t

FE 2 255 5 2 A b T 7 148 9 8 ok F B
e, BORRI A R SR BB 3R i 5 & A
ANIlo I, PEPEE A AR F5 5060 A T 21 4k
REEFR A SEAT I 2L, AR H IR
THZT 20 215 3% 138 B 3R 00 AT TR, (B
REEA A 1 AU 25 548 L4
ARCRBURE, RIL 82570 MS 55373 LHiis
B3R A KC. 1/2MS. LS. B5 4f, mizsg ' &k
B 1/2MS BRI A F AP 5%

FEA AL 5, pH {E 23 5% W 4B ) 19 45
s RS, IS5 R R WK pH K (pH
N 3.2) HARREMHIR L BEZE ik, BRI T
RINLT A A K S 1000

TE B [ 590 Pl 2 R BE RN OBE MR E 19 1E 22 IR 5
S RIS T AR B i 2 N /AN 7 ] I 24 e
R4 TR IR AT FIEASTA], S S0 400 e 4 15 o R A
FARBEAT . FEAIKIS b, AR TR L 6% 25 4145 1k
ROR . AERARBFIGI R E, Wik A fl
30 g - L ERHROCR A, (kAT &, AR
Jie SRy 4 T ), 0 T A e 0 o A e A AR B
BT T e,

T2 2015 35 1 T v A FAR B AL 77 2 R i
s 1 48 AL USSR AR ) 0 AR K. FE ARG
T AC BRI RAFPTREL/ER, HAS S RE 5
X5 ERFE YRS R AL W PVP JE 8525
PR 22, BRI B2z, (HWRE R 0.5
1.0 g - L' W38 58 543 51 35 5] 4.25 F1 4.5, [HIb7e
I B3 EL BRI B, R SR PTAE fE AR . 1
Bl R A KRS = 2 2 ) AP

SE 0k
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