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KRS E#SEREFRE
FLEREE WA T BEEA NEH
RNV K22 28 5 5 TR 22, ARV Y 5 E R E SR =, IR E Ks LREEARE A, 1L R 2824271000

WE: K6 L2348 K35 Allium sativum) 7= Y & & & & g% 47 B A TA A SRS 2 0R 19 2R, M K37 B AR
HRREA R LA PR, AASER BRSFIAEG O E LA, 2L A RIRE M, B b & A TR
PR RARNG XA 5 A s, KRR AR E A MRS R A AL, B T HHEB A KRBT F 6975 %
ITHAE G ZARIR, RBVARAE S Z AIMAKR LEH 5 KT W, P AA S LT eI ERZRATHEN . 4
REY, AKEALS cmey i f6 837 2 A ISMEKIEFH R AL ZE, RIEZFA A RIKMSH0.2~0.3 mg LA
LEE(NAA)H0.3~0.5 mg-L") 6-F R AN ZA(6-BA), LA EHFFTA100%, LM F 5k 1474, @ id i
AR F . KR (4°C). FEFE(GAy). TH(ETH)F JUAY TR 7 RATH A 8 ZARIR GG BOR, 1938 AR
KA KR 14 d+100 mg L' GA,+20 pL-L" ETH, 4 32/520 dA A 8 % 09 8 3 T 850%; AAH ZRXE T 24
BLIA K 35518 7 14 9 7 (GarCLV), * 3 %3 45 9% Z(0OYDV) 8 BLIR 5 7T 1£94.87%, LAt b A4 e Hes) &

2= AN,
XA KR AAEBE BLA, B BUR

Kiw(Allium sativum) N E EGRAJE—. Z4F
AEBAKEY), ST RO FE A . KR
F5, BARE M7 EH LA HNE, feig sk
W B PUE. USRS Kz, 2
AL ST A, & A4 A v] S (1 5552
TR B (L AR EE2000) . STEEK, Kmibl e N
DR AEE 5t 32 3 R AR HESR, Rma ™ b ) A Jre B ok il
Z RN EAN . A RFRACIIREAT oM B5H, 14590 5
BARR, FEF IR, 728w K, B
P ST I B R AU, TR AR B BOR RE g
AR R 1) RS 52 A52011) . H AT, BFFT e
PR R RR I B VE Y, W BT R A, Ak
77 JE 3, BRI R A v A AR A5 D77 THT ) ]
W, SEHEBN R TR A A I O R . RAR
AR BT AR RS N i 2R R, & B RIG, %
taE, BEEZ, MBUN, B2F 55, RIER R, 2
BAR AT T AT Kar 5 B 0 0 B 1L SME AR
B o R AR fih 25 W] PR R AT K R A
EREAE TR, SRS KGR R B, A
25 [F) R B 25— E B ARHRARE %, 5 SE MR B AR
AR, AL G v RO T B IR 3 AR 2 A1) I A i
IR N SRR T E A R NE st =Y N R T
D715 F EAA Y B ARAN AR KT AR . Rahman

Z5(2003) I ST R W, IR BEHT B KGR IRAR . A7
i 7% %5 % (gibberellin, GA)¥ # H KR I Fh 1
2 R AT ZE AR . JE UK 2 (2008) 1R 56 15
HGA T BRVE AR T IARIR .

P NI Sl ER RN 27 s S s R ek =
753 AR i 208 BORE v, B R N KR
A ZE TR FORH T R 1D 5 1 DA B AS TR BIR 7 5%
A B ZE R AR ok 110 2R AR AR T 0 B AU,
B TE 9 K B SRR ) BB SR A 2 R SR
FNEL IR AR, MBI R FR 7 R & -

1 M85 E

L1 R3E A

PHASMEARI RN 4 2 K% (Allivum sativum L.).
1.2 MREEFR RALE
1.2.1 FERIEFFILIE

PR KR ES. 10, 15 cm 3FAFIALHE; 55
LSRRI PR S SR LB E N 2R 4PR(1-
naphthaleneacetic acid, NAA) 0. 0.1. 02, 0.3, 0.4,

ks 2019-07-08  fEE  2019-08-30
BE ERARBEEEG17723230) ML R H AR R 4
(2R2016CM33).
* G HERE (liusq99@sdau.edu.cn).
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0.5 mg-L", 6-"% Jt IRPE 14 (6-benzylaminopurine,
6-BA) 0, 0.1, 0.2, 0.3, 0.4, 0.5mgL".
122 SESZEREFRLE

FIA A% 22 ARAR (1) 77 SR T BA R 68, FE4
L B AN R R AL B

(OB F: VI (- Ak 2 L. -
L) VIBRA/3. 1/2).

(Q)KIE(4°C): 0. 7. 14, 21. 28, 42, 56d.

(3) GA;: #KJES50, 100, 150, 200 mg-L™"; i}
(612, 24, 36 h.

(4) 2 Jfi(ethylene, ETH): ¥ E5. 10,
uL-L7; A2 he

(5) GA;+ETH: GA, (50, 100. 150, 200 mg-L™"),
ETH (5. 10, 15, 20 uL-L"),

(6)KIR+GA+ETH: {Ki(7. 14. 21, 28,
42, 56 d)+(5)F F G E -

FIHFPREFRET BRI LR E: NAA
(0.05. 0.10, 0.15 mg-L"), 6-BA (0.10, 0.20, 0.30
mg L), DAASES AT o 0 3 1) b B A e R A G
Ab PR 5 R A S 2R R S, e AL SR A O, I
WRIBFH,

1.3 757k
1.3.1 EFERECH!

()SAEBEZEFE SRR DMSHE R AHEAR
R dk RERRIE30 gL', pHAES.S, 3 3 R
o, B30 mLEE IR, B, 121°C iR & R K
20 min, £ .

()2 FE SRR DIMSH; 3L NI AR 57
5, BERHRIE30 gL, BiR7.0 gL, pHIES.S, /3%
BB, B30 mLE;FRE, F10, 121°CHE
i s K 20 min, 2 H o
132 FREMESSEM

DIUsR 5 (6L B, /K 1~2 h, B2 FH RS
HHEE30 s, LR KMPE2~31K, 0.1%FHeCLIZIE10
min, JG K MBE3~S IR #EEE2015), P2 R
it J Bl B S AR B 2% SR R, TORIR32.5
umol'-m™s™, 16 h-d", ¥ B (25+2)° CHI %1 F #4557,
PR ALY
1.3.3 SESZERHES SR

AR B ZE K T ES~10 min 5 FE RS B T

o

15. 20

TEG W, S H75% I F 70 30 L BEH 2830 s, T
KM BE3~4IK, T H 4% F1 5 B NaClO 1 i H
FE15 min, T K MPEA~5 K, 5 2 K 4y
W T 5 R B 2E S S R IR R, R R AR R
7%, JEIE A ~32.5 pmol-m™s™, 16 h-d”, =i N
(25+2)°C,

1.3.4 RT-PCRI&NAFRIHS

KA AL 3 E S A MR BRA 7 FIRNO09
TEYIRNAFE RGN &, $F2HUB 5 5 1) S RNA, A5
G 3 R R WAE YR R 2\ () ABMG492
WA AT 5%, Wit 51751 @I RT-PCR
SONARK 2R, 10xPCRZEM2.5 uL, dNTPs 1 L, |
WEBIWI2 uL, RS2 pL, ddH,0 15.3 pL, rTaql
1 uL, PCRZ N FEFF994°C 5 min; 94°C 30 s, 58°C
30 s, 72°C 2 min, 35/MEIR; &G 72°CHEMH10
min. PCR™ 4 FH 35 5 A 5 12 F UKk FHEB %k €1 0 ¢
(I £ 552015).

1.3.5 DAS-ELISAKN ¥ RIEHRS

it B Vi H BB 99 B (Onion yellow dwarf
virus, OYDV) & & HI# I 44 F 28 [F Agdia /s &7 4 7
IDAS-ELISA 7 203 53 s A Il ) &, A&l 25
IR s MR Sl B kAT . R E RS, H
B AR AE405 nm I8 BMH, SRR

I B 28 (Yo)=(1 =S WUAF: it L/ H 12 0] )< 100,
1.3.6 AR MBI F %

- fiff 1) &35 ) R E R 50 A BB 5 v R A o
P14 © AR 2R 5 K- R - V25 K ] 5 W (FAA)
50% A FA 7> 1) LBE90 mLAVKEEERS mLAAE /K Hh K
(38% %) 5 mLI[# & & B M 25 v - Fr i A B U
Fro R E N50%. 70%. 85%. 95%. 100%F
WS AR O e B 3EAT IBK, SR 5 A = H 2R 0% B i
L, i, A, U RN R, VIR R N10~12
pm, 7 20- [l SN E Y th, R I R (B S
2011). KA BB S PRI LA S5 44
1.4 BIFES AT

¥ FiMicrosoft Excel 2007 %} 156 5 32 i 47 3%
FEAMHT, SKFSPSS (Version 18.0)% ¥4 #4172 7
i A IS (Duncan$r &R Z215) . BT A SE5G 1 Ak
BRI e #R O3k E# DA B E R, S N3
R L3R LA b 5 S 56 (1P 354
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2 LR

2.1 T EFEKEXSEBRZER R

PAAS [RIHK B2 1) 7 2 Dl AR 15 5 00 B AR
i AP 7 ST WERILFR, 3K 5 2275
FE T AEE K NANE], SMEAKS emit 753 E
FREIAEELEN, 15 emB AR . AFKFESME
IR R S A s 22 e A R A R[], R AT
K1, A3KEIRE R S A i 25 A A R = T A LA
A2NCFE, H 25 B3, W, Bl G mR A R A,
T RS S AR Bl 2R 3 o, A=A 25 PR E A S
2.2 PRIBRERMAERIKETSEBHZR RIS

AT BOS R E2B 7~ . BY R iR
AR B, VB A ON S INAS [F) 38025 P 28 Sk
FEHIAAMS R 75, %521 dis ek R, s
ARG 2R o AN [R) R P 2R B R A 1 2R T I
HFURAF . WR2P7R, AhBT~16, BIEMN
0.2~0.3 mg-L" NAAALHE, SAEMEZEF TR ATIA
F1100%, ¥ 10.3~0.5 mg-L" 6-BAALFE H
FS IR A B 25 0 AT R B IR B s K, UL
AL, 15 AR 5 25T R I8 S 5R AR A MIS +
(0.2~0.3 mg-L") NAA+(0.3~0.5 mg-L") 6-BA,
2.3 FEIMEMERRENSEBHZRFLFM

AN RIS Fh SIS S B0 RO AR B 25 1 28 15 2 1Y)
RORANE . a3 FR, 4bFEB2, B3, B5HIB6H
LERBAIEF90% LA I, B3 A N 14k
B, HEAERKBRL. o7 i, &S EBE 20 K1
T H B R R 44 M S+(0.05~0.10 mg-L™") NAA+

10 cm

SNENERSET ¥ 3E IR IA I i)
Fig.1 Buds formed by garlic scapes of different lengths
after culture

Rl AR R A A BE X AR B 2R T B S )
Table 1 Effects of different garlic scape lengths
on the formation of aerial bulbs

AT K lem  RAEBFEEEAS AEBE 2 R FE/mg
Al 5 55° 14.72°
A2 10 84° 16.19°
A3 15 94° 23.37°

BB R ) 3R 28 S R 1K B3 K (P>0.05), “FREANIH]
G FORE IS IR (P<0.05). F2. 3. 8.

(0.2~0.3 mg-L™") 6-BA .

24 SHSERRBREANHR

24.1 FEMNHGE LB SESZE LR
XA G 2K AT & M ML A 35 8 B T AR

IR ICIAERR . BHRATT A, AN [FIM LA 5 AL BT < A4

figh 25 W I 5 T A DUAS ], 5 A i Ak B 1 0] R AR

be, B A ZESL) . EAGL 2R L) VIER1/3A11)

B 17210475 55 Ab BRI BE AN TR R IR B iy AR B 25 1

K2 RAEBEETE S R

Fig.2 Formation of aerial bulbs
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W2 ANF PRI Sk BE Rr U B 22T B A S

Table 2 Effects of different hormone types and concentrations on the formation of aerial bulbs in garlic

e o
ST A me L R SR % BRI A 3R /g
NAA 6-BA
1 0 0 66.67" 79.33° 29.51"
2 0.1 0.1 72.22% 84.33" 31.26™
3 0.1 0.2 77.78% 84.00™ 41.51°
4 0.1 03 88.89" 134.67™ 19.62%
5 0.1 0.4 83.33 98.67" 37.12%
6 0.1 0.5 9444 94.00™ 29.55"
7 0.2 0.1 100° 101.33" 31.33"
8 0.2 0.2 100° 118.33"™ 22.87%
9 0.2 0.3 100° 136.00™ 22.75%
10 0.2 0.4 100° 116.33™ 31.10™
11 0.2 0.5 100° 132.33" 22.05%
12 0.3 0.1 100° 100.00™ 30.68"
13 0.3 0.2 100° 115.67™ 21.97%
14 0.3 0.3 100° 116.00™ 21.97%
15 0.3 0.4 100° 106.67" 20.88%
16 0.3 0.5 100° 137.00™ 25.04%¢
17 0.4 0.1 83.33 147.00" 15.39¢
18 0.4 0.2 83.33 122.67™ 18.94
19 0.4 0.3 88.89" 128.67™ 18.18%
20 0.4 0.4 77.78% 144.00" 14.70°
21 0.4 0.5 50.00¢ 125.00™ 20.20%
22 0.5 0.1 61.11% 110.00™ 20.52
23 0.5 0.2 83.33"¢ 115.33% 18.56%
24 0.5 0.3 83.33"¢ 118.33% 15.53¢
25 0.5 0.4 83.33"¢ 146.67° 18.22¢
26 0.5 0.5 88.89"° 137.33% 17.59%
K3 A RIS B PR AE 5 X1 A 1V 5 R4 AN[E b AT T AL S AR B 2K R (520
Table 3 Effects of different hormone types and concentrations Table 4 Effects of different mechanical injury treatments on
on the germination of aerial bulbs germination of aerial bulbs
o TR /%
e W /me L s o H‘Pi f
NAA 6BA 530 [a)/d BB 5 Ak 3
(e 7= A
K 0 0 90" CK B X PIkR13  YIBR1/2
BI 0.05 0.1 90° 20 0 6.67° 1333 3330 20.00°
B2 0.05 02 90" 40 333 26.67° 3333 2667 60.00°
B3 0.05 03 100° 60 6.67' 3333 3333 2667  73.33°
B4 010 01 30° 80 13.33°  40.00°  40.00°  40.00°  80.00°
B5 0.10 0.2 95" BHAT T R R 35 KR 22 5 R IE B KE(P<0.5), FREAN A
B6 0.10 0.3 90" HHRRFEFIE B EKT(P<0.5). #4~7. R,
B7 0.15 0.1 80°
B8 0.15 0.2 87.5° B 2 28, R UTBR 12 A Ub 5 35 A 3 ) AR A i 25
d
> e = ® 0I5 B R T AR AL
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2.4.2 FENERCIER B S 4 S aE & RN
R IR V4 9 AT A AR o A A 8 2RI, ARG UL Ak
S A AS [0 PR AR 1D A B S SR AN TR . RS TT DA
EH, SRR AL A 6 2K R A
ZARIAR R A AR 25, b, (R A0 321~42 dff
RAEEZETE S 20 dJFHH 2F R ATIEH20% L L,
75580 dJF AIIAFI80% LA I, 5 SRR & M T 3L
fl b EE
2.4.3 REIREGA L IERTE) TS E S =ER 4 FI500
AN TF R FE (R AN IR G A Fe A [ Ak B o i) 5o A< A
fig 22 W5 2F 1) FACRA R, RN, TibHZ
DU IR AR G AL AL BEAS AR W 2E, IR 12 hif) g 2
RHD = T IR 2436 hiry i 222, w] W AME
GAIZIL12 hif B IR R B4 . FE4FIR 12 hit)
WP A P, GALIREE A150F1200 mg- L il £F 2%
BEETHAMARE, 25 TR, 150~200 mg- L'
GAIZ 12 bt T FT A ARBR R B 1
2.4.4 AEETHA RS S 4 85205 & RS20
ETHX K ms S A i 2R RAR bRt — 2 1
M. BTRHZAR W EETHAN 3 G S AR i 25 11

R, AT AR ETH AL BE )< A 25 LA 28 R
BEE T ARAETHA I R AEBEZE, Hrp, IREA
15 uL-L" ETHAAbH R R ek, FLUGRIRIE N0
pL-L" ETH AR, o] 0L, 3R BEVE R 10~15 pL-L'f)
ETHAL B 5 AR 6 251 R () AR BT
2.4.5 T[EIGA,+ETHAC RS S 4 85285 & HOS2 00

HMIRGA,+ETHACE (1 B IR ROCR BB 4F o 13RS
Fi7w, 100 mg- L' GA+20 uL-L" ETHf AL, <4
i 50 5F Ff v, 75580 difj % % 1K73.33%, Hi
K#AF, 50~100 mg L' GA,;+15~20 pL-L"' ETH[H]
Ab PR O R HE KB . 255K 6~8
Al AL, AMRGAFIETHRS &8 F (1915 5 8CR EAR T
% H R R RCR .
2.4.6 TEIES+GA+ETHAM BN S 4 85T %

spA1|

HRSA8IF H, (RIRAEE 5 S BB 2T 1
P53 560 dis 2% = 1) 85 27 28, GA,+ETHAR B (1)<
A 25155 T R R B R i R R TR 80 d e A, AU,
FRAE 72 897 1% H GA,+ETH[f 52 3& ¥ %, 100 mg L
GA;+20 uL-L" ETH, it &I AL, BIF 78 93 Fl o5 i

5 AR AL BRI [ 0 A= 5 25117 R R 5

Table 5 Effects of different low temperature treatment time on germination of aerial bulbs

W 2 2/%
75 ST [H)/d AR IEL b FR i A)/d
0 7 14 21 28 42 56 70
20 0.00" 13.33° 19.65° 26.25 34.29° 24.14° 11.00" 2.24¢
40 3.33" 20.91" 37.01¢ 41.43° 50.00° 46.00° 21.12°¢ 19.24¢
60 6.67" 23.64¢ 59.41¢ 62.64° 66.82" 63.54° 37.00° 27.75"
80 13.33" 29.25¢ 61.23¢ 82.49° 89.24° 84.45" 38.65° 30.26"
F6 ARIGA AL FR N A 195 25 B Ak 152
Table 6 Effects of different GA; treatments on germination of aerial bulbs
i 28 46/%
FHSEMd CK 50 mg-L" GA, 100 mg-L™" GA, 150 mg-L" GA, 200 mg-L'GA,
12h 24h 36h 12h  24h  36h 12h 24h 36 h 12h 24h  36h
20 0° 3.21° 0 0° 3.90° 0 0° 6.10° 0 0 6.00°  0° 0
40 0.81" 10.87° 0 1.82¢  24.00° 0 1.82¢  20.83° 0 448  2041°  3.13"  1.67°
60 5.05' 33.33¢ 645"  1091° 3673  3.03'  3.64° 4583  3.13 746" 4545° 625  6.67°
80 9.41® 42.22¢ 13.33°  12.73"  47.83°  3.03 545 5625 3.13% 896" 54.76°  9.38  8.33
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K7 AFIETHAE BT A BE 2505 A (1520
Table 7 Effects of different ETH treatments on germination of
aerial bulbs

W2 /%

ETH# &% /uL-L"

75 IR TR /d

0 5 10 15 20
20 0° 0 6.67° 13.33° 3.33¢
40 3.33¢ 6.67° 13.33"  26.67° 6.67°
60 6.67 20.00°  26.67°  33.33*  20.00°
80 13.33¢ 20.00°  33.33°  40.00°  20.00°

8 ANIFIGAFETHAL HE S A= 5l 25 1 2 15
Table 8 Effects of different GA;+ETH treatments on germina-

tion of aerial bulbs

B2/ %
GA,/mg-L" ETH/pL-L" 536 a)/d
20 40 60 80
50 5 6.67° 13.33  20.00"  33.33¢
10 6.67°  20.00° 33.33¢  40.00
15 1333 3333 46.67°  60.00°
20 13.33°  20.00° 2667  46.67°
100 5 6.67° 13.33 2000  26.67"
10 6.67° 1333 3333 40.00
15 1333 26.67° 3333 56.67
20 20.00°  33.33*  50.00°  73.33°
150 5 1333 20.00° 3333 46.67°
10 6.67°  20.00°  40.00°  56.67°
15 1333 26.67° 3333 40.00"
20 13.33 13.33  26.67°  33.33¢
200 5 6.67°  20.00° 33.33Y  40.00
10 6.67° 13.33 3333 40.00
15 1333 3333 46.67°  53.33°
20 13.33°  20.00°  26.67°  33.33¢

FH &5 G A0 AR 5 ZEIRHIR AR B 1 5 5 2R, DA 4
J A5 S A], PRSI . 45 RUIRIFTR, K
TR ER AR 25 A I AR BE 7 3AT AR K 4 4 1 2 1)
f], 765 5520 difh nT Ik 3)50% 1 g 2 %, Hrhig
A S AR AL 14 AR B ZE I 2
BT H A AL PR, #E80 dINt TS IA F100% ) 1 2
K, 25 F, 100 mg' L' GA;+20 pL-L" ETHH{Li 14
A AL B S A  ZE AR BR AR5 (1) 155 5 25O R fe -
2.5 SESMEXNEERBSUR
251 REEAER

BH AR i 2535 77 I 25 e ) i R I3 s
Mors B R B S AEBE 2L, WH RN T FE S
BRIk, SRR ARG W 2, R — BN R S
FERT COK B 0T, BE 2 0] 18 100%
2.5.2 RT-PCRENINE & RS

I FH RT-PCR [ 7 v A Wl /=0 A fi% =25 i 25 7 A
Wi 74 1 (CK) & 2150, LA TOYDV, e
T 26 W B (Leek yellow stripe virus, LY SV)F1 K it
1B KSR B3 (Garlic common latent virus, GarCLV) 3
Pl WK FR B, 45 RaE4FTR, 1~3 ABEE 1 1)
K25 5, 4~6 5t IR I 45 K . MBI rT BUE
B AR BE 2R SR R R T R AUR B
%, AT LL100%58 4 i GarCLV, %fOYDV i &
RO AL LA 5
2.5.3 DAS-ELISARIIXEHOYDVEE

I P TG 3K G 92 (14 7 925 5 e U <A 25 o
MA@ P OYD VIS, 4R IE 10K,
A ZE I FE T T OY DV B 4 2R 24735 $1190% L
|, B ik 94.87%, Bt EE R R .

K9 ANFIGA+ETHHIR IR AL B0 A 5 25 8 2 (152

Table 9 Effects of different GA;+ETH+low temperature treatments on germination of aerial bulbs

HI R R /%

75 IR I)/d

I Ak FR IR 5] /d

7 14 21 28 42 56
20 29.17 54.17" 50.00° 50.00° 45.83° 16.67°
40 37.50° 62.50 58.33° 66.67" 54.17 25.00°
60 45.83° 83.33" 75.00° 79.17° 70.83¢ 33.33"
80 58.33¢ 100.00" 91.67° 95.83" 87.50¢ 41.67"
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K3 SRS R R S A
Fig.3 Schematic diagram of induced aerial bulb seedling formation

o
-

451 bp CarCLV
404 bp LYSV
265 bp OYDV

4 RT-PCRAEG I 745
Fig.4 RT-PCR detect virus results
MAMarker, 1. 2. 3435 A 'OYDV. LYSV. Gar-
CLVIREERIZE R, 4. 5. 6435 ACK'OYDV. LYSV. GarCLV
S ER RN 45 5

210 DAS-ELISAF 45 5
Table 10 DAS-ELISA test results

PRt X T £ SR B 55/%
2.437 0.185 92.41
0.176 92.78
0.125 94.87
0.158 93.52
0.164 93.27
0.181 92.57

2.54 INEEM R EEILEH

P D) i 7 ik 0 A 8 2 gt 7 A i
wr i (CK) I 454, 25 RSP . i (R4
AR GERE B, WPy T 3R B R G A K
MR BN SR RR; 5 A A AR A A
ANTR], AR K Py g 1) 45 K4 vh AT LA SO W
(oM A 2 A AN AR AL 21 S50 B EL, Tl 2 6 11

Vi 250 2E LRUBIAE ZH 217 200 PR 21) B o % 3 R
D)o S0k F PR R DAL A s AR K ) TR A 2R, T R
HA /N
3 iWie

Kar U5 25 B AR KA T T 2 2 Fh R 3
PRI, s 2 M. SRR RE IR ML,
FE R B Th S I IR DR P R R R . AERE )
MG FR G PEE AR, A AT T ) A 2R
T P S e o RS R 7, 2 A 1) 40 A
FHEFEA6-BA. EMPR(KT). T KZEEZT)FMBER
B (TDZ), &K EZHNAA. IBAFITAAGHE 25
2015). AHFFLHRAEI T AR PSR B R
[PIRARM S 5 75 B 5 75 AN R K 1 7 (68 4 2 o
B, BORARERZE, S5 EER M, fEMS+(0.2~0.3
mg-L") NAA+H(0.3~0.5 mg-L") 6-BA I35 753k b5,
AL SR AK100%, HEKNFEKES
FIF I RE 2 E S AEB L. BEEQIE
B AR TR R R R AE AR IR B,
e TN EIF PR & SOkate N E S5 ai) 2
e, £ H A 7 2 (IR PR I ek b ) 3 U AS 5
PRI A A2, MS+0.15 mg- L' NAA+0.3
mg-L' 6-BAR; 7R E NE B SRR . 5 AT
FM L, ARG6 b R B R 55 S AR 2R 0 T
FEEERE, RAEMK. FEEEE.

D RRIR B R R 5 28 VF 2 P, R4 LA
75 RIATE, 753 R385 YIFRB IR 7%, Wi
el S AR AR AR T IR TV, GAL TDZAE;
BB AR 71, IR AN .
TR, 2 B AR A BT A A # A — 14 A
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SRS S
Fig.5 Anatomical structure of leaves
A: CKIT i G544 B AR S 28 2 1 454

o an0~7°CARIR A AR 77 Ot FE A W ia 1 F s 5
LR IR 77 2 T B IE ZFIRTE . 2F A 2R
JBLT& A % T A (R A A5 2014); R L 11 F %y
BA BV, B o A B 0 ) 7 (Bajjiss
2007). B UL, oA A A4 AR A BB G R AR A
AR A, 27 B AR 7R A R 0 e o A 9 SR LA
s, ARIE(4°C). AMEGA,. W% LA (1)
J5 AL B AR 2K 25 RAS H S AR R 7 OA I
Ji14 d+100 mg-L" GA,+20 pL-L" ETH, AJpigfy
RO, HL 2 5 P IS . 25N 1EE(1996) 1A
SR4° CAR IR RE Al B A= % ZX ORI, (2 1 L A,
HilEwm A 2R R =R IE3181.66% . A58+
IR A B 1) S AR % 2K RV S T R TR 90%
PA &, AMIEGA K3 S A 55 251 R R AT 1560% .
R AR B 25 (1) 8 R 52 22 Fh R 3R ) s,
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Rapid propagation of virus-free garlic aerial bulbs

DONG Yu-Hui, GU Qi-Yu, YUAN Lei, WANG Li-Xia, SUN Xiu-Dong, LIU Shi-Qi"

Shandong garlic Engineering Research Center, State Key Laboratory of Crop Biology, College of Horticulture Science and
Engineering, Shandong Agricultural University, Taian, Shandong 271000, China

Abstract: Serious problems such as garlic virus accumulation and a low reproductive coefficientstemming from
long-term asexual reproduction in the garlic industry, can be effectively overcome using in vitro micropropaga-
tion technology. Garlic aerial bulbs are the optimum material for in vitro-induced virus-free seedlings but have
dormancy characteristics. Therefore, efficient artificial dormancy-breaking technology is the basis to solve these
problems thoroughly. In this study, garlic scapes were used as explants to induce aerial bulbs, whose dormancy
was then broken using physical and growth regulators. The aerial bulbs were subsequently used as explants to
directly induce plantlets, which were then tested for the presence of viruses. The optimum induction of aerial
bulbs was obtained from 15-cm-long scapes bearing flower buds, and the best induction medium was liquid
Murashige—Skoog (MS) medium containing 1-naphthylacetic acid (NAA) (0.2-0.3 mg-L™") and 6-benzylamino-
purine (6-BA) (0.3-0.5 mg-L™"). The rate of aerial bulbs induction was 100%, with up to 147 aerial bulbs gener-
ated per scape. The optimum treatment for aerial bulb dormancy break, which was determined by comparing
the effects of mechanical injury, low temperature (4°C), and treatment with gibberellin (GA,) and ethylene
(ETH), was low temperature for 14 days followed by application of 100 mg-L" GA,+20 pL-L" ETH. After 20
days of treatment, the aerial bulb germination rate was as high as 50%. Garlic common latent virus (GarCLV)
was completely absent from the aerial bulb-induced plantlets, and up to 94.87% of Onion yellow dwarf virus
(OYDV) was removed using this approach. Leaf tissue cells of the virus-free plantlets were tightly and regularly
arranged.
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