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The Propagation in Vitro of the All Male Asparagus ‘Jersey Knight’

Dong Yumei = Wang Yunhai " Yin Jinyang = Cheng Dan = Qiu Qinrong ™ Lin chun ™, Mao Zichao =
College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming, 650201, P.R. China

*These authors contributed equally to this work

Corresponding author, mao2010zichao@126.com; B Authors

Abstract Fast asexual propagation is another way to get all male seedlings for high yielding of asparagus. The epidermis, pith,
young stem, and lateral bud of male asparagus ‘Jersey Knight” were used as different explants for studying the inducing abilities and
efficiency on callus, shoots and rooting. The results suggested that the epidermis, pith, and lateral bud of asparagus ‘Jersey Knight’
were able to induce callus with differences. When the concentrations of NAA 1.0 mg/L, 6-BA 1.0 mg/L, and 2,4-D 2.0 mg/L were
used, the ratio for callus development of the pith of ‘Jersey Knight” was the highest, which was 100%. The callus induced from
different explants can be regenerated to shoots, however the regeneration rate of callus from the pith and young stem of ‘Jersey
Knight’, which were better, were 100% and 86.7% respectively. When the concentrations of NAA 1.0 mg/L and 6-BA 0.5 mg/L were
used, the shoots inducing from the lateral bud of ‘Jersey Knight” was the top, and percentage of shoots propagation reaches to 2.87.
Rooting of all kinds of young shoots were various with the changes of concentrations of the plant-regulators, the age and length of
young shoots. When the concentrations of NAA (0.1 mg/L), 6-BA (0.25 mg/L), and KT (0.1 mg/L) were used, the rooting rate from
shoots with 0.5~2 cm length, reaches to 75%. The studying will be useful for large scale producing all-Male Asparagus seedling
through tissue culture at low cost in future.

Keywords All male asparagus; In vitro propagation; Callus; Shoots; Rooting
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WA EIS 100%; FIHZEBOA SMEAR TR 25 770 T
(115 Bl 90.6%; 1T LA K Ay SR 1) A 47 41 21
PR 68.8%. 74k, FIHASFAMEAK
PP AR, 52 AN R R A A A 5 77 R
FIAR LRI FEM , 2 MS FE 7550 2,4-D #1 6-BA
W, HRT A AEZEB R ANER, H 6-BA T
WP T 45T 0.5 mo/L A SRR AW R, 1
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Figure 1 Callus inducing of Aspargus ‘Jersey Knight’
Note: A: Callus from pith; B: Callus from young stem
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Table 1 Effects of phytohormones combination and different explants of ‘Jersey Knight” on callus induction

AbF WHRHAGPORE SR AR 3% (%) B AR BT
Treatment (mg/L) H(4) Percentage of induction Color and morphology of the callus
Combination and No. of (%)
Concentration of explants
phytohormone HEES B KK S E Y2 P54
(mg/L) Pith  Stem Epidermis Pith Stem Epidermis
1 NAA  0+6-BA 30 0 0 0 AR T oAk
0+2,4-D 0+KT 0 No change No change No change
2 NAA 0.5+6-BA 32 50.0 40.6 28.1 WA, PUBEE RE, PULEREW RS, Bl
0.1+2,4-D 0+KT Yellow green, cells Pale-green, cells Dark-green,
0 attaching closely attaching closely ~ hardness
3 NAA 0.5+6-BA 36 778 611 472 W, WAADRE IR, PUNRE R4, BT
0.5+2,4-D 0+KT Pale-yellow, loose Light-yellow, cells Dark-green,
0 and fragile attaching closely hardness
4 NAA 0.5+6-BA 40 575 425 275 4R, DUMEE kg, PUNEE ALk, TUBRE
0.5+2,4-D 0+KT Yellow green, cells Pale-green, cells Yellow green, cells
0.5 attaching closely ~ attaching closely  attaching closely
5 NAA 0.5+6-BA 36 556 33.3 278 WEE, WA WG, WAAGTE RS, FUBRE
0+2,4-D 2.0+KT Pale-green, loose Pale-green, loose  Pale-green, cells
0 and fragile and fragile attaching closely
6 NAA 0.5+6-BA 32 875 438 375 WEk, BAASE R, GRA S RER, TR
0+2,4-D 2.0+KT Pale-green, loose Pale-green, loose  Pale-green, cells
0 and fragile and fragile attaching closely
7 NAA  0+6-BA 36 333 278 194 W, WA SRSk, PUBSRE SRS, UK
1.0+2,4-D Yellow, loose and Yellow green, cells Yellow green, cells
2.0+KTO fragile attaching closely  attaching closely
8 NAA 0.5+6-BA 40 775 675 500 B4R, BAA Y AR, BUMIEE REE, FTUBERE
1.0+2,4-D Yellow green, Yellow green, cells Dark-green, cells
2.0+KT O loose and fragile attaching closely  attaching closely
9 NAA 1.0+6-BA 32 100.0 90.6 68.8 WA, BAASE S, WAL RS, PR
1.0+2,4-D Yellow green, Yellow green, loose Pale-green, cells
2.0+KT O loose and fragile and fragile attaching closely
10 NAA 1.0+6-BA 32 844 593 375 W, BikA G gk, PUBERE ok, B
1.0+2,4-D Yellowlish, loose Yellow green, cells Pale-green,
2.0+KT 0.5 and fragile attaching closely ~ hardness
1 NAA 1.0+6-BA 36 72.2 500 389 WA, ISR R, HEE  Re, B
0+2,4-D 2.0+KT Pale-green, loose Pale-green, cells Pale-green,
0.5 and fragile attaching closely hardness

1.2 2 AR 1 Jersey Knight) @GR H

SALFEFR

IR K @ R B AL T TR 2
Iy, BEE R EROAER, B AN E

2 (K 2) o AR 4 A0 v i L i 4124

e

IR (R 2), 7E MS 553255 2,4-D F1 KT Y,
AR T HATGALR TR, GiFREPA
WM KT B, 6-BA fRHEZEM 4k, (HAEIE B
FEA, [T 2,4-D 2.0 mg/L, KT 0.5 mg/L

K2 P AR i AN E 2
Figure 2 Regenerating shoots from the callus of Aspargus
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2 AFPER S IR0 S i AN E 2 AR R L

Table 2 The effects of phytohormones on shoots regeneration rate with callus of ‘Jersey Knight’

b NAA 6-BA 24-D KT () AEFES AEFDUE%) RGN SALES
Treatment (mg/L) (Mg/L) (mg/L) (mg/L) No. of culture No. of regene- Percentage of Status of Morphology of the
rating shoots regeneration (%) growth Callus

1 05 00 20 05 30 26 86.7 et PSR, B
Yellow and green,
loos

2 05 01 20 05 30 17 56.7 ++ w L, B
Light yellow, loose

3 05 05 20 05 32 24 75 + B, His
Light yellow, loose

4 1.0 0.1 2.0 0.5 30 30 100 ++++ AR, B
Yellow and green,
loose

5 1.0 01 20 05 30 12 40 +++ PG, B
Yellow and green,
loose

6 1.0 05 20 05 30 23 76.7 ++ WA, G
Lightyellow, loose

7 1.0 10 20 00 30 19 63.3 +H+ BUER, A
Yellow and green,
loose

8 1.0 1.0 2.0 0.5 30 21 70 +++ Lk, B

Yellow and green,
loose

VE AL 0.5~1 em® BRI “+7, 10-1.2 cm® BRI “ 447, 1.2~15 em BRIl “+4+”, KT 15 om® BRiL <+
Note: “+ indicated the callus size was between 0.5~1cm?®, “++ the callus size was between 1.0~1.2cm®, “+++ the callus size was

between 1.2~1.5 cm?®, “++++ the callus size was more than 1.5¢cm®

I NAA 0.5~1.0 i, FEIN6-BA, MIF3@fidl
ZURASTE ZF A B, (H LI AR RLR, 6-BA
gh KT (E P A & 2 ekl A K A il —
TR SE

RO R IR, AT 4 SV B T I 0 K,
0.5 cm® K/, Bi R R BR, A4 1k
TE AN 2F (1 [FIIN 3E 25 2 K365 . DRI, g4 )
I, BTl A AR, il 4L B
. B BT AL B R, A ] I R A 2R
KN, GRWEER 20 ARPEA G, EH
FA R RN ZE LI FR AL S . MS+NAA
1.0 mg/L+2,4-D 2.0 mg/L+KT 0.5 mg/L, s b 4% ik
100%, ifif HAEMRE TR, @ 41 23 K AR AR
K. AT A, R FREE RS A T R A 2
VR T

1.3 RS HEEE - Jersey Knight)25EE S
WIS
) FH 25 B Tl e A 15 S 000 25 BG4 11X 56

KW A5 MS B FREEh I IR EE ) NAA Fi
6-BA 05T A L BN S AR AN ], 2B
ANTRIHSAL IR 27 B9 48 R 2(E 0.57~2.87 2 [H], W% 3.
M 3 75, 24 NAA [IIKRIE S 6-BA [P,
W ZF () 14 58 R EOW] A v, AT AR B 2 ) A 2 (W
Kl 3), I A KB S A ) R s MSH
NAA 1.0 mg/L+6-BA 0.5 mg/L, &FMiZEZEE:,
BT 1R3) 2~3 M2

K 3 i 25 2K BOW SR R 77

T A 20 d R 5 2B ZFRIE N 5 B: 30 d B 7R R R B
25 1 5 ) 155 T

Figure 3 Shoots propagating from the lateral buds

Note: A: 20 day; B: 30 day cultivation of shoots propagating
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3 AR AL 0 PR 04 B ) 2 08 B ) 5 ) LA

Table 3 The effects of different phytohormones on percentage of bud of*Jersey Knight ’

b3 NAA 6BA 24D KT BRI (D) BEZFE() ST B
Treatment  (mg/L) (mg/L) (mg/L) (mg/L) No. of culture No. of new buds Percentage of propagation
1 0.5 0.10 0 0 30 41 1.37

2 0.5 0.25 0 0 30 48 1.60

3 0.5 0.50 0 0 32 38 1.19

4 0.5 0.75 0 0 30 31 1.03

5 0.5 1.00 0 0 30 30 1.00

6 0.5 0.50 0 05 32 35 1.09

7 0.5 0.10 1 0 30 38 1.27

8 1.0 0.50 0 05 30 62 2.07

9 15 0.50 0 0 30 42 1.40

10 0.5 0.10 0 0.5 30 17 0.57

1 0.5 0.25 0 0.5 30 58 1.93

12 0.5 0.50 1 0 30 34 1.13

13 1.0 0.50 0 0 30 86 2.87

1.4 2EF AR 1 Jersey Knight)iXE A
P

IRE ARG R I AN 2R SR
FRIC e o B0 U B AE IR R AR (WK 4), 18
AR NT 2 em I, WRE AR R RS, &
3 75%; AEHK 3 em N, EREBERZ; WAL
K 4~5 cm I, FFARPIBRAHE . AWK 4
RIS, AN BE T NAA R 6-BA X 2 60 1 1)
MR, 75 MS FEAREE FE IR I NAA F
6-BA [ BEHSAS B I =y, ok v W) s o e S A
BAEAR, TR R KT AR T AR
AR (L2 4 R 4), 3d B SR B AR AR B
FEISE: MS+NAA 0.1 mg/L+6-BA 0.25 mg/L+KT
0.1 mg/L. FAAEMRMNAEWRRRERIET, —Fe
R ZEIL K (8] 4B, 1§ 4D, K 4E), 55—l &
FEAEFEFRIZ AT s (] 4A), SRR EK
o, ATE TR S 2R I R AW, AR S ik
W MG ARG RS 22 Mg AN G, Bk
Tk (K 4C).

1.5 &P FEA R L (Jersey Knight)iR & M
B

126 FH IE A AR VT (OL I 4, R B AS [R5 o s
WS, HATHRE . AR ). 45 R oA E] 1)
BRI EAARIK S FRorpbgh Fom <RI,
NI S R s 26 . NI 4 Mg, L
JEHE - 5 AT 3 A [ Ol Ak i, R
W 3~5 d A FE T RGOS, B AR #ak 75% (W

A B
B4 U AR
A FEE S AR @ B, D, B ARE B ZEBIE R A,
R AR C: 2B SNbE N f s, ARG
Figure 4 Rooting of shoots in vitro propagation
Note: A: Callus producing from inflated end of shoots; B, D, E:
Normal rooting of shoots, seedling can survive in soil; C:

Innormal rooting, stem and roots ligated with callus, seedling
cannot survive in soil

% 5) o AR (PPN S5 A RS AR G 26t BAT 52
WE ARG, ZE AT, Wb B EH S,
PR W, BRI AR . AT
W W R LR R TR BT o, AR
FEOT IR LIRSS, KA R IR AN A
FEREA R A, R T 3wk B i R 4
BEE, TERAR R ] ) B TR EAN S A WL AN RE
PR 1/2MS Bi 50k, Bis 5 OA RIS 10 d W 1/4
TCHER MS B IR, DRI AR 4k
B HAGERAE H 2~3 45 25N (W] R4 TR AR
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X4 AR EE G EEE  E T AR AR )5

Table 4 The effect of different phytohormone concentration on regeneration rate of ‘Jersey Knight’

b B MS  #E41A(mg/L) ALY BTSN E ZF A E (om) S AR I AR ZE AR 22 (%)

Treatment Concentration of Phytohormone (mg/L) No. of culture The length of the shoots (cm) and their percentage of
rooting (%)
0.5~2cm  3cm 4 cm 5cm

1 1/2MS NAA0.1+6-BA 0+IBA 0.5+KT 0.05 30 30 26.7 10 33

2 1/2MS NAA 0.5+6-BA 0+IBA 0.5+KT 0.05 30 16.7 10 0 0

3 1/2MS NAA 0.5+6-BA 0+IBA 0 +KT 0.05 32 125 18.8 9.3 3.1

4 1/2MS NAA 0.5+6-BA 0.1+IBAO+KT 0.1 30 10 3.3 0 0

5 1/2MS NAA 0.5+6-BA 0.5+IBA 0+KT 0.1 30 6.7 0 0 0

6 1/2MS NAA 0.5+6-BA 0+IBA 0+KT 0 30 13.3 16.7 0 0

7 MS NAA 0+6-BA 0+IBA 0+KT 0 32 18.8 18.8 31 0

8 MS NAA 0.5+6-BA 0.1+IBA 0+KT 0 30 20 16.7 6.7 0

9 MS NAA 0.5+6-BA 0.25+IBA 0+KT 0.1 30 43.3 36.7 10 6.7

10 MS NAA0.1+6-BA 0.25+IBA 0+KT 0.1 32 75 56.3 12.5 6.3

F 5 ANRIHIH R IE T 1 RS AR s ZE 0 5

Table 5 The effect of different media on survival ratio of ‘Jersey Knight’

B JNC LE (8 A 0) TR EL(FR) I HL(FR) I (%)

Proportion of the matrix (umus: stone: sands) No. of transplanting plants No. of living plants  percentage of the alive plants (%)

5:5:0 20 11 55

5:3:0 20 15 75

5:3:1 20 9 45

1:0:0 25 6 24

23R FERHAR T2 90 X —BLR L A AR A 55

AHFFCH, AR SR AN [R) AR R 5%
INF (R S0 A0 (F 4%, 2003): (D& 4 ge e Rk
AT SO BT S 2 AN AE 4, A e s
@B FRGAL KA, HEAGAL L4
ANEHE, ERBEGREN . NG R BN, ZHK&iR
AR RE B AP B i 75 5% - (Jersey Knight) f 54
B o B ARPCER RGN, W REA S SR
PR AR R BB . EAWTIT T, OFER}
723 MS+NAA 1.0 mg/L+6-BA 1.0 mg/L+2,4-D
2.0 mg/L VRS L S REE S AT AR IA 1000%, 25
BOAAEN 90.6%, Mhgiition, FEh HAEE
AW AR, TR A R R A
0 M T FR T BORRUBA AR =5 @R FH 25 Bl T
Peghes R EO0 28 9 G0 A 0 7R 5 02 . MS+NAA
(0.5~1.0) mg/L+6-BA (0.25~0.5) mg/L, Al 42
BOVPEIREAZEAR T 155 2~3 MEZE, SR,
V5 VG 5L S LRI RO 2GR N, R (R
&, 2003)HEBAANFMZ, HAEKZE NAA ik
JE AN 35 6-BA IR Ac AT I, M2 () 14
REH D, A0 R S TR R

AR AR A L R, F P RN RIE

R S () B AR EOR E 1
N AR AR R I S AR R Al
U AR R, R IR AR 2 0 T AE
25 R AR AR U I 6% 55 THT PR RIF 9 B4 5 At (Sanjay
and Bopana, 2009). 7E LR 5 &35 K AME AR T
PRERE, U 50 AR B . AT
FLIASE ZE (N T 2 em)k SRR m AR R . TR
AP ZEBO] Re G AR EI Y, A0 TR
Ao I ZERA S (A N GER, 2010) H 7585 & (GA) B L
P FAmEIF],  mEng i (ancymidol), {28k S5 AR,
TR 55 2L B B AR AR AT e & GA
KW IHMNF AT R TR 2 e Ve Wik
Mt FErd, 2,4-D Al KT B A AT R SCs/E
H, 3o 2,4-D XA A s il B e PEVE R
1M KT AR B AT 2 753 SR B AR,
XA IS R S0 AHR4R, 2006).
AN TEHAEAR (8] 4 C), SR USRI AN 2 27K
P53, I GA BT BE 1T fie 2 i w1 ) O Bt gk
1, X AT REL HERK P 08 R DR R IR R T AL 2
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OELEIERN PN & S EP N

PR RAMREE TR M2 M, 2k
[ H AT E BN —. WETRM S b &1 K
HIEMEAAY), HA R AR A T
tE . $&mbiE B MG R S e 7y, =tk
=i 2 aa U . BRIREZ M IhAe. ik, BE
R I AT RO B A I R AR 2 AR A
PRI SRR H ARy K. A, R
I T 5K T 2 IR 28 5 AP 18] 5% (o [Ty ) 7 S 1 5
kg H 2380, AR HE T SRR #id K.
B = [ = 6 SV UL S M S 3 5 N L 2 o
fI(30%~80%ANEE) . MEAN A & Il L, PRI T e 1)
A r e IR AR FREIAR, X P A AT PR AR
FMFFT, FEAL R A HE S A E AR R, RE AT
A0 EA E R L TS R S 1 1 S 2
B TRIRI M 0 T 55 3 T PRI 57 B9 52 kit

3RS Tk
3.1 LR p e

HEEV R L P A SR B BEARRE IR
MS, FEFHKIE 3%~5%, IR 0.7%, Ph 5.8,
FERINAS R i . 121°C, 0.1~0.15 kP K 20 min
WATHFRREK R MR RS R 2 (25 £ 2) °C,
AR B 70%~80%, St HE5E S 2 000 Lx, e ]
12 h/d.

32 HiE
3.2.1 THEEMIREB

N ol [ R AR R o 5 PR e 1 A e S
PUL% -+ (Jersey Knight) ik, DJHCER Hi i {H 5522 1w
RO B SR TR R, L 75%30 K 52 1
1 min HGEECH , A 2.5%% &N 3 10~15 min
JEEIH, CEKMRYE 3~5 i, 7EBE TAEG B
THRWEEFE, KRG, B TREFESETIITER.

3.2.2 &R EARSMAGRGHLNE TR

H T RUFIT AR R, ARSI S50 i B
SRR B RETRRIZE BN AMEAR S S @412,
Pr BRI EE NAA & 4 0.5 mg/L 1 1.0 mg/L
ANJKF, 6-BA ¥ E 6-BA 0.1 mg/L, 6-BA 0. 5 mg/L,
6-BA 1.0 mg/L =K, 2,4-D %E 2,4-D 2.0 mg/L
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