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Construction of rapid micropropagation system via in vitro
culture for Narcissus cv. Arkle

SUN Xiao-mei SUN Qi, YANG Hong-guang,CUI Wen-shan, WANG Ya-bin

(Forestry College s Shenyang Agricultural University ,Shenyang ,Liaoning 110866 ,China)

Abstract: [Objectives) The aim of this study was to establish a Narcissus rapid tissue culture system
initially and lay a certain foundation for factory production of Narcissus bulbs propagation. [Method) We
studied the effects of different explants and different media on bulblets induction, multiplication and rooting
with Narcissus cv. Arkle as experimental material, its leaves, scapes and different parts of bulbs as ex-
plants,MS,1/2 MS and 1/4 MS, with different mass concentrations of the NAA,IBA,2,4-D,6-BA and AC
as the basic media. [Result] This study demonstrated that twin-scale with basal plate was more suitable ex-
plant and the cultivation effect of external layer scale was better. The more appropriate medium for primary
culture was MS+6-BA 3.0 mg/L+NAA 0.5 mg/L+1IBA 0. 2 mg/L. The proliferation medium was MS+
6-BA 1.5 mg/L+NAA 0.3 mg/L,its induction rate being 668%. The rooting rate of the bulblets reached
80% on the medium of 1/2 MS+NAA 0.1 mg/L-+1 g/L activated carbon. [Conclusions) There was posi-
tive effect on scale differentiation to bulblets. The combination of 6-BA and NAA had favourable effects on
induction and multiplication of bulblets. 1/2 MS with a certain concentration of NAA and AC was benefi-
cial to rooting.

Key words: Narcissus;primary culture;multiplication culture;rooting culture

TR A TR 51 B B B AR AE dh MRS SE BR L N s BEOKAILE 2 4F A R AR R Y . B 51 EE Y

* [k H T 2009-08-24
(AT H]  PBETAHE ST H (1071146-3-00)
[MEHRIAN] IBeMF1970—) & IR B & A @208 A A 50, 32 20\ 3l ARt ) a8t 4% & R
E-mail ; xiaomei7280@126. com



174 P b MRRE H K 4 CH AR B # D

5 38 &

FEKALRNBR H 1T 22 T4 22408 OBk B 2 0 4F ok 4
TALTT T b 09 26 ERAR AL . FEK Al — B —
AE  — BB R 5 KR40t B ) AR 56 5 o Uik, B
Z2 e, DRI 32 FR A ol UK Al B KA
KA BEAE LA oy Bk B £ B R BN, FIHA
LR FRHORAAL R ORI A i P B R & i EL AT A
PRI B Y ARAS R AR AR AR . H R AT OGoK
M2 320 5% A K i SOk aE ", fH 3 S8 i 58
F2 BT E AR AN HEAT B X T 5 2 R B 5
il . R AT AV KA Arkle R R 4825 8%
ZEAE N AME IR . RGERTT T AN RV B 8067 A ] 5 55
PR 20 o 6 JHE /N B85 25475 e G 0 A MR OO0 1) 2
DA Ry 5 A B PR T 4 T A6 5 1 B A
1 MR STk
.1 & #

NN R RE S T S PN e i W T
H Arkle,2007-09 FAE T3k FHAR L KR EN . a

ZE 2R (NAA) BET R (IBA) .2, 4- AR A LW
(2,4-D) [6-"ERLPRIE IS (6-BA) L iE M 5¢ (AC) 4 A Ik

FR A MY R 2 5 B
L2 FH ik
L2.1 shdskey & JokBREEE T4 5 KR

R V)R BT 1/2, % ) 4% 36 4 9k 1) V) Bk 4
By A R K vk 6 h, (R B4R 8 7500 L BE B 30
s.1 g/L JFoR W 8 min, TR K ¥k 4~6 k. 4l
I A A 1 % 2 %) S5 47 o FH 3 /K Uk I V0 /N B
WK 6 h a1 g/L TR IEE 5 min, TH
Kok 4~6 W, B R PIAL 8 mm X8 mm [/,
gyt B AEAE D) B 29 8 mm /N 5

1.2.2 AR N W& OF 0 S A 1A 32 A 21 L

MS A FEARE 55 56 40 5 in ACAS 5] 5T £ e E NAA
IBA.2,4-D 1 6-BA (¥R h 3558, MAM T E

1

B 1 Arkle 7 i 25 3% 09 BUEE B PR KE 3% (30
Fig. 1 30-day primary culture of Arkle twin-scale

with basal plate (30 d)
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TR [R] B & ik BE ACL6-BA FI NAA [ 5% 352 2 rh 15
Fi. WA ESE 3K HEEHR 30 .
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Fig. 2 Bulblets induced by twin-scale
with basal plate of Arkle
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Table 1 Effects of different hormone combinations on initial culture of Narcissus cv. Arkle

BRI/ (mg + L7

pL3E Hormone concentration E%EF,%/%
Treatment 6 BA NAA BA 2.4D Induction rate
1 1 0.3 0.1 0 135.4
2 1 0.5 0.2 0.1 95.6
3 1 1.0 0.3 0.2 42.4
4 2 0.3 0.2 0.2 188.6
5 2 0.5 0.3 0 203.5
6 2 1.0 0.1 0.1 158. 4
7 3 0.3 0.3 0.1 223.6
8 3 0.5 0.1 0.2 287.6
9 3 1.0 0.2 0 304. 3
K 91.133 182.533 193. 800 214. 400
K, 183.500 195. 567 196. 167 159. 200
t=1639.4
K; 271.833 168. 367 156. 500 172. 867
R 180. 700 27.200 39.667 55.200

TE < S PR iy 8525 4 1 XU

Note: Explants were twin-scale with basal plate.

R 1 AR BREKFRRZEME R TUE R8RS 5 i 5 0/ 8% 2209 T Bl & w3k 3
. 6-BA 1Y R 5K UEWITE Arkle AR FRBIBL, 83,300 PRI AME AR ™ 4 5. 16 /N, 5
6-BA B 52 Wi 28 N B s BEH 6-BA B M A T HABAME A HE 22 5 B . RS R UL A 2K A Y
FLESRIEAR FIHES, 4 ADRRINBEZEE WA R AR R S A
SRA M F ky 6-BA>2,4-D>IBA>NAA,
it A K E A A fedl B Arkle WG 5 0 15 77 5
A MS-+6-BA 3.0 mg/L+NAA 0.5 mg/L-+1BA
0.2 mg/L,
2.2 AEEBIMEMEST Arkle FIRF S B

B Arkle YA 8 25 35 04 XUBE Jr A 8% 1 1Y
25 AE 25 R L 0 25 A8 A DU 2 b /e MS -
6-BA 3.0 mg/L+NAA 0.5 mg/L+1IBA 0.2 mg/L
Biadk R R AR 20 AR 2 AT LU L Lt
T B 25 5 00 XU J Ry AL, A AU S R
B BB T 3000, Horh i A 45 41 U R
RENT 36,700, HAm G H S S 45 R ILE 3, A %

xR2 Akl AEREFSFERGALARMEZH SR

Table 2 Effects of different organs of Arkle on callus inducement and bulblet regeneration

P03 Arkle M A5 S R @ R
Fig. 3 Callus induction of Arkle leaves

TV 1 A 0 40 2L VN EN
AR No. of Explant inducing Explant regenerating No. of N =X
Explant < Ol' gtg callus bulblets bulblets No. of bulblets
explants B et/ % B e/ %% induced per explant
No. Percent No. Percent

XL - Twin-scale 30 4 13.3 ¢ 2 6.7 ¢ 5 2.50 b
fiff 25 FL 4% Basal plate 30 2 6.7d 5 16.7 b 7 1.40 ¢
#.2% Flower stalk 30 0 0.0 e 0 0.0d 0 0.00 d
M- Leaf 30 11 36.7 a 0 0.0d 0 0.00 d
i il 2K 4 A R
Twin-scale 30 10 33.3b 25 83.3 a 129 5.16 a

with basal plate
RSB 5 bR A R /NG 7B Rom R RS RO E R Z R AE 0. 05 K 2R EBE, £3IM5F,
Note: Different small letters within a column indicated significant difference at P<C0. 05 by Duncan’s multiple range tests. The same as

table 3 and table 5.
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T 0 25 B ) X% B, 4y ) HE AR AE MS 4 6-BA 3. 0
mg/L +NAA 0.5 mg/L-+1IBA 0.2 mg/L 153 5

BREFRLS d FE AU a1 03 0T 5 30 d R AR Z AR
JER B R RS A 2F 7 A H N R BIF TR AR 5 40
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Table 3 Effects of Arkle different positions of twin-scale with basal plate on bulblets induction

. Lk I3 AEL 2% /0 RO IVIN Y
%’Km No. of No. of . ﬁﬂ:z/ﬁ Mean bulblet
Position . . . L Differentiation rate
incubation differentiation per explant
4pZ External layer 40 40 100. 0 5.1a
H1)2 Middle layer 40 38 95.0 4.8 a
N JZ Internal layer 40 25 62.5 2.8b

M 3 AT LAt Arkle AN [ 35 437 iy fiff =5 45 0L i
FIE /N 25 B BE T A R 2 5 AL R LUANZ B
3R E] 10020 R Z L3R 95. 00605 W2 IR
2 IHERNN 62,500, SMZEEE o NBEEE T2
B2 G 1M PR EINEZERARE NZRD
(2.8 H G SNZRZEF B 7 22 SR Al
RESZAM P2 B 7 LR AL TR VA7 (Y 35 3R L
BAEE A A T /NBEEE AP A
2.4 AEEFEX Arkle HIELE IR

H/NBEZEEARKE] 1.5 em B H T B H-U)
L IR H /N BRZE T R VIR 1/2 RO/NEEAT B R
20 d Ze Ay /N 25 0 P 22 1) 5 G0 2 45 A AL T 4 i A
/NZF 360 d Ze A0 /N 25 (B 4) L eI e T AR 5 KL

P AR IR 4.

B4 Arkle /N8 25 (0 38 50 B 57
Fig. 4 Multiplication culture of Arkle bulblets
F 4 AEEFEI Arkle HEEFH M

Table 4 Effects of different media on multiplication culture of Narcissus cv. Arkle

S
b 38 Factor HER/%
Treatment AC/(g-L 1) 6-BA/(mg - L 1) NAA/(mg + L 1) I?i([;ﬁfir Induction rate
1 0 1.0 0.1 1 320. 00
2 0 1.5 0.3 2 668. 00
3 0 2.0 0.5 3 368. 32
4 1 1.0 0.3 3 320.12
5 1 1.5 0.5 1 327.00
6 1 2.0 0.1 2 200. 00
7 2 1.0 0.5 2 200. 45
8 2 1.5 0.1 3 425. 32
9 2 2.0 0.3 1 209. 36
K, 452.107 280. 190 315. 107 285.453
K> 282. 373 473. 440 399. 160 356. 150
K; 278.377 259. 227 298. 590 371. 253 173 038,57
R 173.730 214. 213 100. 570 85. 800

H 2% 4 il 220 A 85 T, 3 AN X Arkle
KB B 97 5% K /N B F AR KR 6-BA > AC >
NAA R #5358 . MS+6-BA 1. 5 mg/L+
NAA 0.3 mg/L, HiFS#A ik 668.00%.

AC Xf /Nl 25 09 18 58 A — & 0 7R S B0

= PR A — A HE AR T (B 5) o RSN T
AC BB SR 2 . BUAR A /I 85 25 K0 5 /0 H/D
LB AR B (I 6) . fEB I AC B IR F . 1
JAZi s FERA AEMR KA BAER I 1 ¢/1 AC By
Bigr s ERBERZ .
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Fig. 5 Effects of activated carbons with different concen-

trations on diameters of Arkle bulblets after inducing
2.5 AEEFES Arkle /N4 RN

INBEZE AR MR B R AL IS L 1 R 2 A AT A D
ZER AR B /NG . INFR 5 Al LA . £ B
NAA 0.1 mg/L 1§ 1/2 MS B Fe i, /N 2511 A=
RE R . MR IR LN 1 g/1 i) AC XA R

K6 ushn AC G5 HG 35 B b oA i 19 Arkle /N85 2X
Fig. 6 Arkle bulblets differentiated from multiplication

medium with the activated carbon

ESVEERTES A IINERINVRTE S DIIESEVIN = ik
HREC, 276 DL g5 B nT LIAS L 38 B /N5 25 19 A4 AR
¥l 1/2 MS+NAA 0.1 mg/L+1 g/L AC, H
AR L 80% . MR Arkle /NBEZE WL 7,

x5 AEEFEI Arkle /NEEERMT N
Table 5 Effects of different media on induction of Arkle bulblets radicating

oy TN
gt 31 i 95 3 AN K RN SR 250 R AR/ Y
. No. of . )
Treatment Medium No. of bulblets . Rooting number Rooting rate
rooting bulblets
per bulblet
1 MS 20 6 1.2 e 30 d
2 1/2 MS 20 9 2.4 be 45 ¢
3 1/4 MS 20 7 1.7 cde 35d
4 MS+NAA 0.1 mg/L 20 12 1.4 de 60 b
5 1/2 MS+NAA 0.1 mg/L 20 17 2.6b 85 a
6 1/4 MS+NAA 0.1 mg/L 20 11 2.1 bed 55 b
7 1/2 MS+NAA 0.1 mg/L+1 g/L AC 20 16 3.5a 80 a

[ 7 R Arkle /2K
Fig. 7 Rooted bulblets of Arkle bulblets
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TSN — Fof sl LA A AR A Y B . A R KA
Arkle fRIACHE IR b L /N BRZE 9 5 R 5 IR
Lo B v B2 A AR RS & L X7 T A SR AR B B %
BRI M P 5 i B R R 22 7Y,
AL R R A 2R 6-BA 7EX — g fvh
B TSN TR E N 3.0 mg/L i, B
PA— & R B AE R NAA L ] DUS BB 1175
TR, AW 2, 4-D X /N 2K I8 A 0 AR
FI S5 R i T A 25 SRR TR L 35 TT g 5 i a5 Y 1Y
KAl A A [R5

JKAAT LA A S0 AR MR B B AR 22 e 2R
R 2R AR ORISR B A2 Y 8 2 2
8% P K A B PR B IR B e AR PROKAL A AR A
£ 32 4% 107 A0 LA 19 00 T 2 T AL R Rk R B AR
FEFF KA Z 1Y B 25 (19 57 20 KR 20 A M 13 0 AR K
L A P ARSR T R AR SR A L Al 2
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B E T —E M2 2 T 5 R i AC ] RUAR 2 /) 8% 25
FEAR X AR R E — 2L

4 45 38

PAFEKAN Arkle S J2 A5 5 25 35 i XUEE F 15 b
HME AL 1/ 85 25 0 R R T RO 2 B R AR
FAEims o T KA PR 3 S 0 A R v B LAY )
U5 35 3 MS+ 6-BA 3. 0 mg/L + NAA 0. 5
mg/L-+IBA 0. 2 mg/L; 8 id& B 1Y 1§ 55 55 7% 5 0
MS+6-BA 1.5 mg/L+NAA 0.3 mg/L, i F X
A3k 668. 002 ;i H /N L W AE AR BE FR AL R 1/2
MS+NAA 0.1 mg/L+1 g/L AC, H A AR 2 1] 3k 5|
80%.,
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