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Establishment of rapid propagation system for tiller onion

SU Xuejiao' , WANG Xiufeng® ,ZHANG Yue’, WANG Xueguo?®,
WANG Jianli* , TENG Wei* , SONG Shuyao'

(1 Horticulture College . Jilin Agricultural University ,Changchun, Jilin 130118 ,China;

2 Jilin Provincial Institute of Vegetable and Flower Science ,Changchun, Jilin 130033 ,China)

Abstract; [Objective) This study established a highly effective and virus-free system for rapid propa-
gation of tiller onion microscale stem disc to provide basis for the establishment of a rapid propagation
technology system for tiller onion seedlings. [Method] The effects of different concentrations of hormones
(NAA,6-BA,ZT and GA;) on initiation of tiller onion stem tips were studied. The effects of combination
of 6-BA (0.1,0.4 and 1.0 mg/L) with NAA (0.1,1.0 and 2. 0 mg/L) and 6-BA (0. 1,0.4 and 1. 0 mg/L)
with TAA (0.1,1.0 and 2. 0 mg/L) on the proliferation of microscale stem disc of tiller onion were ana-
lyzed. The effects of MS,1/2 MS and 1/4 MS plus 0. 1 mg/L. NAA rooting medium on rooting of tiller on-
ion tissue culture seedlings were also studied and rooting tissue cultured seedlings were transplanted and
acclimatized. [Result] The optimum stem tip starting medium of tiller onion was MS—+0. 1 mg/L. NAA
with seedling formation rate of 87. 50%. The optimum medium for proliferation of microscale stem disc

was MS+0.4 mg/L 6-BA+0.1 mg/LL NAA with an average proliferation coefficient of 16. 05. The opti-
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mum rooting medium was 1/2 MS+0. 1 mg /L NAA with rooting rate of 100%. The test tube seedlings af-

ter rooting were transplanted into a matrix with a ratio of V (peat) : V (field soil) = 2 : 1. After film

mulching and moisturizing, under the condition of 20 C and 80% relative humidity, the survival rate of

transplanting domestication was larger than 95%. [Conclusion)] The rapid propagation technology system

of tiller onion microscale stem disc was established, which obtained high seedling formation rate, microscale

disc proliferation coefficient,rooting rate and survival rate of tissue cultured seedlings.

Key words: tiller onion;tissue culture;microscale disc;rapid propagation technology system

4> BE VR A (Allium cepa L. varagrogatum
Don. )| 4 B2 7 2 0 BEA K55 O AR AR
FARKEY) B TR R BA R0 D AE
RESE i AR e g R b e 0 . Ay EEVE AR R
Je VLA FE R H B I B SR b 2 — R R R
BEWCR ) T BRI AR SEE RS . SR T R
B D5 XOh 8 7 BA L b Z AR R AR e s R R Ak
P AR KA 2 T a0 B Al 0 il BR Kk
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A AR VLA R AR L 2R S 2 2k S A A
LW RN R iR AR AR AT T 03 BE I 2 AR AR L (H 8 5
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. MS+2 mg/L NAA+7.5 mg/L 6-BA 5553
b BERE R R A 2R RO E 2R KRR
39. 22 B, LA 25 3 g S A 9 A7 DB AT LR
o 50 v ) M RO HLUBZE R UM R AR M X 25 5
SR 5 O T 1 I 23 B 1 280 88 22 Oy SR AR 9 A7 PR B 10
WFFE H H M AR WA IE . Ry it A3 56 10T i O BE i

AR A Bl | It 25 A 1 A S A AR AL S SC B HR
WF5E . B e 7 0 3 B A BEVE AL SR &
N BERE A I PR BRI S

L MRS ITE

L1 RBesr sl 28BS MR 2 3208 T M 7 8
O3 BEVE R O R A R
1.2 REHE
1.2.1 ZER A g 2Rk Z 622
BIEF T HMEBRKE 2 em A4 A RKMEE 30
min, B T & TAEG N, IR 80 75 % L BRI
30 s, R4 120 A TR AN 13 min, JCER /K B
Uk 3~5 W&

PL MSCEEHE 30 g/L, BUAR 7 g/L) Sy K gl 5 37
FE L TE BRI R B R U AN IR 2R Bl R A
FHUAS 5 0, 35 R AL 7 ik 6 AR 3, 3 DL 3R
Lo ¥ 2 b 2 0 AMERAE TR 25040 T R i s e
FIEGH 0.3 mm K/ ZEIRAL L THM, B4
SEPRERD 40 D2EY 3 RE R . B 35 d E 4tk
T ASORD B 301 i iRk v 2R SR A N IR
20~25 C,J6MEHR B 2 000 Ix, YEHEATE] 16 h/d, 2L
kg By B SR A S AR A, R R AT A
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Table 1 Formula of starter medium for tiller onion stem tip
iE TR W IR R Ty P TR i =y
Number of medium Medium recipe Number of medium Medium recipe
Al MS+0.1 mg/L NAA A4 MS+0.1 mg /L NAA+0.4 mg/L ZT
A2 MS+0.1 mg/L NAA-+0.4 mg/L 6-BA A5 MS-+0.1 mg/L NAA-+0.8 mg/L ZT
MS+0. 025 mg/L. NAA+0.1 mg/L 6-BA+
/ R

A3 MS+0.1 mg /L. NAA+0.8 mg/L 6-BA A6 0. 05 mg/L GAs

12,2 merEaarnsn WEHERS FER B+H7 /LB THESLEK.

W ZE R 08 RT-PCR £ AR K I JC 1 4
T B 1 AE AR AR Sy 40 BE T 280 PR AR AR Y D R D
CGREW MR AR 6020, H4 I bf Fh il 7% 4 %
EES I (MS+0. 1 mg/L NAA+45 g/L i

ol =25 A - 4 MO T b A R 2 AR gk
# 8 mm LA, UIEAR R BEZE R DL B ARy R BR
AR RUEORE 85 =5 BT 4 6y 0 AR FD T LA MS
CHEITEERE 30 g/ L. B5lig 7 g/ L) Jy KL fli 5 5% 3 L B3
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N [R] BE  ve BE (9 6-BA (0. 1,0. 4,1. 0 mg/L) 5
NAA(0.1,1.0.2.0 mg/L) 204 Fl 6-BA (0. 1,0. 4,
1.0 mg/L) 5 IAA (0. 1,1.0,2. 0 mg/L) 404 1y 34
FEYEFRHEE T R S A B 4 T S GE oAb 3 SR
THRCE B8 28 BANECT RN 20 A 1/4 52K
Fro3WEL , PRI R AITE AL

-S4 BB R R = oA 2 BB R
1.2.3 ARMEH 5B RIIL AR IEILE T
3ANKEFE L 435k MS+0. 1 mg/L NAA,1/2 MS—+
0.1 mg/L NAA 1 1/4 MS+0. 1 mg/L NAA, ¥
S R 2 i R N R TS 1 o R
RS E AR AT AR JE R 30 d 5. 4801
A AR R AE AR BOT I AR B A8 SR SR T b
30 #k.3 WHA . ERFBMITH AN,

AR = (B AR R BRI/ 2 Fp A 50 X 100% .

W A MRS Y 43 BE P 20 4L B RS AR = o b
o BRI VR R « V() = 2 ¢ 1,8 R
WL BRI B 20 C A X BE 80 %6 M A5 F T 8
72,20 d J5 T RS 2R I W LR IS 2 I A AR K O
1.3 HBESH

FIH Excel 2019 #4738 56 84w 42 11, R ] SPSS
20. 0 FEATEUE 23 Hr Fl Duncan’s £ 8 40 H7

2 AR5

2.1 NEFHERBHEF

MR 2 A LLAE o BEVE A ZE R AL L0t 35 d
B )a A 6 FhBE R AE B R R AE RORES A —
FEZES . STBEVEACERM AU AL KRR B L
AR A 87,50 %0, 3 i T H At b B 5 MR 1
BIbk e A ZE A A R K, 43 5 3,41 R 1L 17 em, A2
A3 BEFRFE PRI T 0.4 mg/L 6-BA Fl1 0.8
mg/L 6-BA, JrBEVE L ZE R BB R A T T B 4y
BIA 75,00 % F1 67. 50 % , F- X5 4 e AN 25K AL AT T Uk
AN GHHOE B bR R AT AL BE IR AL P ZER Y
Al 532 AR, Ad AL AS 832 5 rh 4 B
Y 0.4 mg/L ZT Fl 0.8 mg/L ZT, 4y BEVE A 2R
LAV R B 77, 50 Y% 67. 50 % L -2 bk w5
Bk 3. 17 K 2. 78 cm, EHIZEHM 4 B K 1. 06 Al
0.87 cm, ZrEEVEAZEARYILIAE A6 855 3 I Y L
B AAR ARy 57. 50 %0, F- 35 bk i A 25 B/
M T 2R ZU0E AL K537 36 b0 B % i = LA B
A KRS B b, RO AL 35 35 35 43 B v 4 10 e A
R[N FE .

R2 TRAEFENSEFRAZRRBERERRKENZ N

Table 2 Effects of different media on seedling formation and growth status of stem tip

B w5 FeFP A~ K R W/ % Sk / em S HZE M/ cm
Number of Number of Number of Seedling Average stock Average
medium inoculations seedlings rate height stem thick
Al 40 35 87.50+7.65 a 3.4140.33 a 1.17+0.12 a
A2 40 30 75.00+6.31 b 2.9140. 24 be 0.914+0. 20 ab
A3 40 27 67.50+4.15 ¢ 2.7440.13 ¢ 0.85+0.09 ab
A4 40 31 77.50+5.54 b 3.1740. 16 ab 1.06+0.31 a
A5 40 27 67.50+ 6.20 ¢ 2.7840.22 ¢ 0.8740.27 ab
A6 40 23 57.50%5.55 d 2.3640.27 d 0.7140.18 b

TE < (7 50 B0 5 b A [ 7 B 3R A (7] Ak B i) 22 53 i 25 (P<C0. 05) . T 3K [l .

Different letters indicate significant differences between treatments (P<Z0. 05) ,the same below.
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2.2.1 MEEERZGKA Ao BE I AN AR
ZO0E DL Tl it 25 B Sy SN IR HEAT 1Y DRI R S
Sy BEVE 2 JF G Al SR AT A 4 RS T DA AR AR U L
525, A K I A A AT MS+0. 1 mg/L
NAA+45 g/L gERE+7 g/L BUlig i 3 F B rp i &
ik KRR S JHE RS T HA KT 8 mm ML il
25, B 1 Sy o3 BE T 20 I 0 25 AR AT T R, Hrp ]
l-a HAERKIFE TGS MBE L, & 1-b—d A
BEVE A s XU S R B e o B AL

P4 RR R TTB » FHF 08 25 5 DA 1343 25 Bk« i I o 1 25
£ B0 EAK S EBRE VR 4 5, 5 0 R TSR
TSR 8 V€ B 1 6-BA 5 NAA 414 1 6-BA 5
TAA G R IHIE SR DB S A2,

2.2.2 ARBEFBREN S EFEMELAGHY
Few A U)EIS 00 50 BE T 2005 25 k4 Fh T 58 3 SR
BE b Bl A 5 T ] A K T 2 A A TR RO
2 2 RS )E AR A N OS] T A ZE I 44k
3G NEZERR R K PTG 1 em; 4 JB 5 A A ZF bk
R A Ik 3 em, S A BGR B IR ORAE (K 2) .
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a. B U2 s b VIBRAR AR s o VIR 228 DL 138535 d. BE2E 0181 4 13
a. Micro-squamous tube;b. Removal of roots;c. Removal of upper bulbous disk;d. Scale stalk cut 4 parts
1 4 BE 2 25 B R AR A R

Fig.1 Process of obtaining micro-squamous stem disc of tiller onion

a B5FE 2 b K5 g% 3 sl BEgR 4

a. Culture for 2 weeks;b. Culture for 3 weeks;c. Culture for 4 weeks
Bl 2 4 BE I 240 100 =5 i 1 A

Fig. 2 Multiplication of tiller onion microscale
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Table 3 Effect of different hormone combinations on growth of microscale disk of tiller onion

e iﬁ%?iﬂﬁ/fmgj L™H R A (1/4 2R IR0 S K SRCELLES
Number ormone combination Number of vaccinations Tfotal n}lmber of 'M‘axn‘num
6-BA NAA (1 /4 bulb disk number) differentiated buds multiplication factor
Bl 0.1 0.1 20 152 7.60+0.64 d
B2 0.4 0.1 20 321 16.05+1.21 a
B3 1.0 0.1 20 296 14.80+0.89 b
B4 0.1 1.0 20 90 4,5040.21 f
BS 0.4 1.0 20 220 11.00+1.98 ¢
B6 1.0 1.0 20 149 7.45+1.12d
B7 0.1 2.0 20 97 4.8540.39 e
B8 0.4 2.0 20 114 5.70£0.75 e
B9 1.0 2.0 20 69 3.45+0.47 g
. HEA g - L D BRI (1/4 825 RO S B T R
Number ormone combination Number of vaccinations Total n}meer of ‘Mlaxernum
6-BA IAA (1 /4 bulb disk number) differentiated buds multiplication factor
Cl 0.1 0.1 20 71 3.5540.33d
C2 0.4 0.1 20 261 13.05+1.08 a
C3 1.0 0.1 20 166 8.30+1.23b
C4 .1 1.0 20 48 2.40+0.12 f
C5 0.4 1.0 20 123 6.1540.92 ¢
C6 1.0 1.0 20 54 2.70+0.27 e
C7 0.1 2.0 20 39 1.954+0.21 g
C8 0.4 2.0 20 45 2.25+0.08 f
C9 1.0 2.0 20 33 1.65+0.10 h

HIZE 3 AT, 6-BA 5 NAA dla X 2 BEFE AR FIBEWRER 6-BA 5 NAA 4145 X7 B8 5 20 i 8
LTS WSO T 6-BA 5 TAA A G A ZEEMEETE S RBOCRF W] 822 5. B8 NAA it &
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VB B, 43 B R 2 2K BT B A R B R
R34 6-BA Btk B4 0. 4 mg/L B, 43 BEVE 20
g L BV G H R BT WA S . 6-BA 5§ NAA 4
G AT BEVE U ZE S AE VR N 0. 4 mg/L 6-BA Al
0.1 mg/L NAA [ 55 % 5 b 5 1k 25 5 50r 7 34 3
B 2B K B BB R B0GR 16, 05, B E T A
AbHR,

HH 2% 3 B W], R TR B & v B 1Y 6-BA 5 TAA
A ] DU 5 AR 28 (H S 5 R HCEIR, B
WITETEWRE . [RIRERE TAA J5T & vk B i 184 in L 4> B8
T 2800 0% 25 B Y 1 B AR B0 T B Y 6-BA i
HWREEN 0.4 mg/L W], 43 BE 1 240 T 0% 25 3 7 ¥ 1
B 2B B R 5 6-BA 5 TAA 44 b o BEVE A
22 AEVR N 0. 4 mg/L 6-BA Fi1 0. 1 mg/L TAA
(R B S B b oAb 28 B EORN ST 3 38 5 R B R T

WP AR BGE 13,05, BF T HALA B, 285 % I8
A A MS+0.4 mg/L 6-BA+0.1 mg/L NAA J4
BE TR 2 0 25 A B A B (R AR
2.3 HEFAEEREEEBRIML

H1 4 R R MG GRS 4 0 BE A 200 0 PR A A
TATF] A AR 5 S b AT AR AR B 57 B R 30 d e 4%
B Rk 1 o3 B 2000 AR AR R B 3K 10000 (HAR (19 AR
KORAFE— 2 225 . D1 8553 LA 85 1
ARER Z AR D2 B R 2k B Ry 21 5 i
PR Z . 3 T D1OR D3 8 3R 45 D3 B R
B ERHR R KRR, 5 D2 JigR 2 5 A
B3 .2 D3 F D2 B 54 B 3% T D1 s gR 2.
LR BTN . D2 85 37 5 o3 BE T 28 20 15 v 1 e 1
ARG R
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Table 4 Effect of different rooting medium on rooting of tiller onion

ETRE MRS B HE AL R/ % - 2 A AR R IR /em
Number Root medium recipe Number of vaccinations Root rate Average number of roots  Average root length
D1 MS+NAA 0.1 mg/L 30 100 5.5240.22 b 3.39+0.25 b
D2 1/2 MS+NAA 0.1 mg/L 30 100 5.6740.21 a 4,074+0.17 a
D3 1/4 MS+NAA 0.1 mg/L 30 100 5.437+0.15 b 4.14+0.33 a

Bl 3 4y BE T 24 21 35 1 (R WAk 25 R B 3-a
KRG I A BEVE ARG L 3-b R B Ak E N
MULHBE 1 . K 2B MRS 1 o) BEVE 2L B WA B X
LR VR R) « V() =2 1, 8 AR,

£ 20 C AHAREE 8020 4 T HEF% 20 d J5 L 4y BEVE:
ZULRE T NS R AE 9500 LA b 5 OE H 8 25 i AR A
PG o 23 2 ) S A HL AR A X S
OrBERA~6 A BEZESF X i O 25~30 g,

a. Sy BEVEZALR I s b, ALRE i R A B
a. Seedling culture of tiller onion;b. Cultivation of tissue culture
&l 3 4B 2 20 1% v 00 T D) Ak A

Fig. 3 Field domestication cultivation of tiller onion tissue culture seedlings

3 bhiE e

FEAR I S5 F N o0 BV A SR A 2R R0 8 3 3 5%
HH MS+0.1 mg /L NAA, B % H 87.50% , X
THBEFARAEERF R FREC A — i, &%
JATTE B R o BEVE AR AR B AR R AN
MS—+0.1 mg/L NAA-+0. 4 mg/L BA, 3% &N

WFoE B, MS+0. 1 mg/L NAA-+0.7 mg/L BA Hi
MS+0. 1 mg/L NAA+0.7 mg/L zip 137 F A0 &
BOTEEVEAMN 2R R IR . EARmS N pEo R L o
BEE A e 2R A s H 3R Ak y MS+0. 1 mg/L
NAA+0.4 mg/L zip, PAEZ5RULH, 43 BV 2 i
FEZERE 2 3y % 3 b i e A NAA s vk 108
0.1 mg/L,ixX 54 5 45 2 A — 3, A 8] /9 2
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Ty JHC Al A ) A= R A R A I R B v R AT 22 ]
T 3K A 22 S 00 I DA AT BB 5 2R AR B SR I R 18 O
BE VR 24 5 o R i Ak O A I B O [R) A OGS [ 19 40 BE
T 28 R R T A I 25 S BOL IR KOF 25 5
HETT T BOEER A Bh K 7 I e PR 1 B 77 B R R SR
KA 26 5 o ARG HEAT 2298 S B 3702 O 1 3k
o A AR O B 1Y 3 B T 2R R A B SR AR R s
6-BAZT S8R 2 (A 22 03 Bl I 7 A 28 1 4 4k
SR AR AR ORI . PR AR I T o R E . R
B0, 1 mg/L NAA 1 35 7% B o e A 22 R 08 3l 1%
I N ALREAT RCT LA A [E] g T

AR TR0 T U FH G B VA 20 10 =5 4 A S AR i
Frag o, WEoE 45 SR R WY, 4 BEVE 20 1/4 i 25 J AE
MS+0. 4 mg/L 6-BA-+0.1 mg/L NAA 355 5 57
B BTG 5 R BT IR 16, 05, AH Y T 1 AR
BT 2R BT B ik 64, 20, [T ARSI E M, 2K
IRAMEAR A & ZF - ¥ i Ko 3.1, ZER At
LU LIE LR 2R R £ ol 14 A0 R AR BR AR K
FREE Bt 1o BEVE UM LB . BT, R 8%
ZEBEAE Ry B A 6 B A KR A TOUZL R 28 55 A )
RO s RE ) A U R L AR MS
+1.799 mg/L NAA-+7.50 mg/L 6-BA %4 5 5%
B b T AL R R A 0 2R N 2 A K AT
ik 22,92 Bk, BRILEEDVHF R RN A MS+2.0
mg/L 6-BA+0.2 mg/L NAA ¥h 55 L, R
ST 2L AT R BGA 5. 62 5. WA E WA
WL LLEZ 15 58 X8 SRR, fE MS+ 7
mg/L 6-BA+0.4 mg/L NAA K535 b 0% B 5E 2% 5
. AR 5 ET PSR AE R Y R R % 2K
HEAT PR AT LIRS 45 0GB O . A
SYBEVEAUMUBE E MR BA R F RN AR R AL
ERJA SR RAFHRT T AR T 5 AT 2R
FEIGHE  FF BRI M BT K 2 3~5 em B #EAT 43
RS BR G 37, OK 5 5 25 A7 00 25 B 19 58 L X A S S A
o it BRANATRT LA o BE T 2 P R TR
Y it 4 R ol v ) 1 A 4B

A 0 AR AR I A R B B AR Y B R —
£, AR ERHE, MS+ 1. 5 mg/L IBA+0. 01
mg/L NAA . MS+2. 5 mg/L IBA 1 1/2 MS+0. 1
mg/L. PP333+0. 01 mg/L. NAA-+1.5 mg/L IBA
R FRILARAE B O BEVE A A AR B R0 AR
B WS R I  AEA IS S5 L 20 B 2 IR A A AR
FrHH 1/2 MS+0. 1 mg /L NAA, DL 555 i

NAA oy BEFE A (10 e A A MG 97 3 53X 50 A BT 9%
ZERARTR . LAERFIT R W  NAA [ IBA il PP333 4
P ARAT A2 AR A A AR VR L A0 S AL B
M AR 28 5 2% 145 i 2L 85 T N 7 B KT A
ARRE. HNSRAESFERITEENSZMEAR
]2, ARG FERARIE TN V() + VH 4D =
2+ 1 RBEBARRAMET AR R R FRIRIE S 20 C L4
SV R 80 % 224k 20 d J5 4 BE R 20 4 B 1 TR
RIE95% L 1,

AR I LA J3 BE T 20 06 25 8 Ry SN R AT 396 7E 5
SO T EEVE A A I BRI R T A
BRI B 5 R ORGSR G BRI A AT A T
ol 7 398 7 AL 30 W7 Sk G BE R 280 b T bR BEE O A A0
—EMS%,
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