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B E. HAESELUSRNTE, B T T iE R (Prunus maritima) (I ERE R, BIX kR
B, 3 FEMA R FIE &, LB R MSUNRB &) B SR B M0 A 0. 02203 #E % . 6-BA 10 mg/L B A
&, AR I R T LA T 100%, EEHFRED 0%, M T AEENES, EREH, YEHFH1E
SAMEEET, L MS #5335 A TDZ 1.0 mg/LL..BA 0.5 mg/L 3BT, AEFHRKEEED 0%, §
AFit LR ZERREIR R (4. 60, 3501, SRR E I —F A pnt iy A e et, ZE R IN T 1S A
R IR i A B R RIEF 53% I 56 %, BE R TERA f ARG R HA, B
BEMHRFER T . MTHRABIAEFMNEGEREN 3~5 mm. 3 FEIR/GHALESAEHE,
TRRABREGENEERLRE - MSEFHMA 2,4D 0. 25 mg/L+BA 0.5 mg/L +NAA 0. 25 mg/L+
ZT 0.5 mg/L,5Mb3R3E 9424, F B BGHLUT L= N EE 8. 4 4. LR IR R T GA XA E H a5
EEMHER, W TEAFOHR. CAFTBENRMEA. FTRHNES,. TREARATHAESES
HABE B A T WEE R, 7E MS 3845+ 2,4-D 1. 0 mg/L+BA 0.5 mg/L &, THi%E S R 5105
Bk 83V, HK B 5 7670, i A SRR RRE, RA 23%. S TR G R EEA ML E, £ 5
& MS B3+ ZT 2.0 mg/L 1 BA 2.0 mg/L 8F , S A EFH B R ARER, KB 3. 1 cm/20 d.
ARSI R I, M A NAA XS bl A iR R A B KA B RRER, 4903k 93%,3. 1/8,
(4.31£0.53) com. TEEEZH . HHEOEHREE 23 C, AT HMERK AR KB AT 3 om BHEfHIE
YRR B BUIE BRI B 56 %4,
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The Micropropagation Establishment of Prunus maritime

Fang Kui, Gong Jin-Ping , Yan Dao-Liang , Qin Pei
(Halophyte Research Lab of Nanjing University, Nanjing, 210093, China)

Abstract: In this experiment, we used the beach plum (Prunus maritima) as material, which is a sand dune plant

on the North Atlantic Coast of the U. S. and has the potential as an important tool of the ecological restoration and
utilization in saline soils. This paper presents a protocol for micropropagation of beach plum. The results showed

that the halved concentration of NH,;NO; in the MS medium supplemented with 0. 02%; active carbon and 10 mg/L
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BA was optimum for the bourgeon of the seeds. The budding result was up to 100%, and the percentage of heathy
plantlets was up to 90%.

Adventitious shoots were regenerated from immature cotyledons, shoots, leaves and shoot tips. We found that
MS medium supplemented with different plant growth regulators benefited different explants. MS medium,
supplemented with 1. 0 mg/L TDZ and 0. 5 mg/L BA, significantly increased the number of successfully established
cultures in immature cotyledons. And the best match for leaves and shoot were 4. 4 mg/L. BA+0. 5 mg/L IBA+10
g/L Tween-20 in MS medium, For induced adventitious shoots from callus, 0. 25 mg/L 2,4-D+0. 5 mg/L BA+
0.25 mg/L NAA+0. 5 mg/L ZT with MS medium gave optimal shoot proliferation(94%). The experiment also
found that GA significantly reduced the number of successfully established cultures in shoots and leaves, but it gave
a contrary result of inducing the shoot tips.

Callus was induced from immature cotyledons, shoots, leaves. The results showed that cotyledons had the best
effect(83%), and the next were shoots (76%), the last one were the leaves (23%)

To get the best shooting rate, MS medium supplemented with 2. 0 mg/L ZT and 2. 0 mg/L. BA was proper.
The length of the shoot reached 3.1 cm after being transferred in that culture for 20 days. For in vitro rooting, the

best treatment was 1/2 MS medium supplemented with 0. 2 mg/L. NAA. We found the proper culture temperature

for transplanting plantlets was 23 ‘C, which resulted in the survival percentage for 56 %.
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BELT . FIEVINESEERERES
HEFTUEN AR REEEBEREEASER
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AEEE H 2001 4145, N EHF | FHEHF
T, et 5 GEEtE], WIS T SRR NEEY E
RREAHAEFERIBETE — IR
400 BRI PIAF A M AR, FHE 2T PRI &
— K. B, SORBRIHE I B R BEAT AR
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I RGALNES B LFEEEERERY
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beach plum, tissue culture, micropropagation in vitro, callus induction, phytohormone

1 #R5FE

1.1 BB EHMF (Prunus
maritima ) , FERG A H L.

FEFRIAEE . MS 355725 06 1R . 3 000 lux; 3%
FERE .25 1DC.
1.2 XWAHF
.21 WFHE KBEIKEBEEHRLH

(4 °C,60 B FhFRIBERM e T, TEH &
LA T0%ERERH 45 s, 7 0. 1% T REH|
HR 8 min, TE/KR E bk 6 K. ¥HF#&
FhE| 44 BA 0.1.5.10 mg/L et B MS 535
E(HRREREA) T, SRR 4 1, B
5B, FALF R BEIN 0. 02201 % 8 KR
BOASAEESR 3 K. BMNEEZHTER.
i AERERAGTCBEKER,3 A
JER G RTEN.

1.2.2 WMGELRMES 2HIRTHTIKRR
WO, —FAMEMM RFHEEE, 2 3EMTL
1, 0.5 mg/L 2,4-D, 1 mg/L BA ; 4b##
2: 1.0 mg/L 2,4-D,0.5 mg/L BA; At ¥ 3.1.0
mg/L 2,4-D,0. 0 mg/L BA f§ MS #5355 |.
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HazE

R 5 MMEK, B0 6 L. EE 3K 3
BAEiCFEABEFA G ERHBNE
R, REANIMEET R4
1.2.3 #EH&BE NAGHAAPEREAE
FPUE. 8T RERS TREMEK BEAEF
MR EoiERE ALK RA BA
ZT e oAb R EM M E RS . B EEFES
HAREFHAHBAHREA BA f1 ZT % 0. 3
mg/L.1. 0 mg/L 1 2. 0 mg/L 3 NARIK E
BT ISR, B 5 3R, S H B 20 . 35
3 20 d J5 , B AR RN EFHEKKE.
1.2.4 REHPER FBERLRWNFHE
BEKZE—EKER BFREIERERE AR,
HREEFEREF 1/2 MS & IBA 0 mg/L.0. 2
mg/L.0.5 mg/L 1 NAA 0. 1 mg/L.0. 2 mg/
L.0. 3 mg/L 3 MEEMIA, BARERE
£ 8 MRStk , B AL FE 10 M. 20 d R A
1.2.5 REEBHEEE KREHNER
AR, EERAR LEMERNHE . ICREK
5EKIERBRK, 4B RIEEEL . BHKE
R (B KE BRI, BRI ERBE
HMI0OBRBEE SR BETFALSKEM. BEF
95%, IREF 23 °C,20 d Bt FRIEE
WERERFERANER R, $REBURE
B YT e BRI BRE A R MRE L R A
TS, LRI 15.23.26.30 CTRAEHM
BIEER. B 50 #RE L. EE 4 K.
1.2.6 #MPMWERE HER—FLEERE 40
BorR 4 A, K 3 AR IR E R
100,200, 300 mmol/L B Hoagland & 3¢ & &b
H,1 HLIKRER NaCl ¥ F # Hoagland &
WIESR ME R AR, 23 CTH3E 10 d )5
B L RIF O

2 GR59H

2.1 MTHERBAKT MFELES IR
FZ Rk , W3 L b B SRR HH R 3 AL s 1 i BB
B, 2 4 AEATHKIT. BIHAIRE
Z 30 d AL REZY,EEH 0. 2007E MR

AR BA(1~10 mg/L) By3Esc &+, 8
RERHE, BIER RIS, L 0. 02%
YEME SN 10 mg/L 6-BA MISUR B, AR
H100%, IEE B R 90. 7%(F& D.

TWERKN, YIEHRESF 10 mg/L
6-BA+0. 02% AC B}, B & %3k 100%, IEHH
M. T M4EFEF{E 6-BA B, BRTH
R EHIEE B RMEO0~10%). HiF5H
FHAPE 0. 02% G KA, SLBT A8 R R R
88. 9% B E AT, X SXER(1]EF EER
R ERSERRAELNR, PEERENS
0. 02 % 1EHE R AT EE EANREH K.

®1 MFHEIE
Table 1 The result of the seeds bourgcon experiment
BA AC% FHAEN EHEEY

0 - 5.4+0.5 -

1 - 43.6+1.2 8.4+0.4

5 - 55.0+3.5 12.1+0.9

10 - 70, 146, 4* 10. 9+0. &

0 0.02 88.9+2.3 10. 3+1.5

1 0.02 90.0%2.0 28.5+2.2

95.3%+1.9 75.2+3.4

10 0.02 98.0+2,0° 90. 7449, 3¢

K@?ﬂﬁﬂ—\‘ﬁﬁ“ﬁi%’n:mo,ﬁﬁﬂ t ﬁ%y
P<0.01

2.2 RHPALMES HFH WERM R
AFEFAGIERE, 2 AEWE, k¥ 2,4D 1.0
mg/L BA 0. 5 mg/L W3 EBC LR & F , F ot
AL R 83%, KWL 6%
(B D. 2,4-D RiFZ EAEY AR5 40
MR AR AR EERE. X ERNR
HALER T, WINF S BA BLE2,4-D K
RERAES. MERI R RGALR W
BRABRKEW, SBMKBREAGERAR
YR A K IFBT IERMAGA SRR
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2 1:2,4-D 0.5 mg/L BA 1 mg/L ;
438 2:2,4-D 1.0 mg/L. BA 0.5 mg/L ;
4b¥8 3:2,4-D 1.0 mg/L. +BA 0.0 mg/L

1

BGAREFME

Fig. Frequency of callus induction

2.3 XNAEFNBEFHES

2.3.1 AFHESAREF FTHHEBHES
BEFREIG,6 d A AR R FrHE4k,9 d
FEN OGS EBREEERER, LS
BEKERESF, K 2 s, HEKRE
TARBEE=ENEFHEFEANR, B
TDZ ¢ R B , R E R 1 mg/L B, X
FHEAREFHEFRIER 80%, BFFHERE
MHE 4.6 4.

F2 THESAEFXBER

Table 2 Experiment result of adventitious shoots
induction by cotyledon

W#E o2& HEEY &5
P! 0 0 0
TDZ 0.2 mg/L 20.1+1.1 1.8+0.1
NAA 0.2 mg/L 4,4+0.3 2,040, 3
IBA 0.2 mg/L 12.240.8 2.3+£0.3°
TDZ 0.5 mg/L 51.743.3 2.1£0.2
NAA 0.5 mg/L 8.0£0.9 1.5+0.2
IBA 0.5 mg/L 7.2+1.2 1.3+0.2
TDZ 1.0 mg/L 79.7+2. 2 4,6+0.4°
IBA 1.0 mg/L 5.4+0.5 0.840,1

ARFEBRFEREEE n=00, /KB,
P<0.05

ALE IBA I AEFHE LA
HYEA, BB E AR 1 mg/L, REFHEH X
RBFEFR 5%. X5 Mante et al. " T IBA £
PEREEZEFRHE T A E FOMELH
B AEALE IBA AR T 3 MRESE,
T2 mx IBA B ECR B W
2.3.2 AHEMEEERTETF FELK%
AT — A B VR AN, [
BTHEMNFHAEFFIRRIFNET
ARHCE §H 3B A E FH . RME
3~5 mm KET, R ERAE FBREL.
LT KRREFE MR Tween B B 3F
REXNTHHOAEFNES. BX TRERA
BERR. LRI RKAER KT T, B2
SAEFPERTH (K 3.

BAESMERE SN E F S TETRRBR
ROAMRANRBRER MFHHESS &G4
RFEIHHFEEFLERNERRIRE. EHE
FHEE ERH EZRAE 3~5 mm KET,F
FHSAEFBRENS. WRNTF 3 mm, it
HBABAR N EERHEM, NRKXTF 5 mm,
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I AR AR SRR » T B A L R RE 2 B9
FERET B, X 50RO R R B, SLE R
KB ARRERRKET . BEHEFAE
FEERTHA.

£3 MEKBFSFEFIRER
Table 3 Experiment result of adventitious shoots
induction by explants

¥ % A G~5mm) % BE %
pogid 0 0
+GA(50 mg/L) 16 ° 21
Tween-20 (50 mg/L) 53 © 56 &

ARFREFEREEE . n=60, H: KRB,
P<0. 05

FEETUNBHREER.BHRHBER
AL ERERRERMAER T LR HREH
AR ALBRERFERNERAEFH
W& A — 2RI E . REEHR Tween-20
By RERENTHHAEFHNER. BNT
BERA RERR. REFEEN T EZHATE
At b B A B 2 AR R, R R 9 4R

EA SCERL5 IXT RN BB A E F N IB SR 5%
{EEAEXT TR EE M F A LAz &
DL N NEF TFRREEES B ESRE
FESENRRET . REEEFEBREHA
B R Y A K E B &N, S
AR R S %t B 30 R MR UL Khatun ez
al. "% Tween-20 ZEWRE 10~100 mg/L 2
5], BB REXN TRRTFHHEAAEENHES.
FI&f Khatun 238 10 mg/1L. #¥k B X EHARBE Y
AEFHEARBEFHHETHRT. HAXT TR
& MERESIT R iBSAE FRFMNRE R
B— R, BREHMKER EFHSCR M
pE— R L I UERA.

2.3.3 ARHAL/AFTESAETF HBIEKE
(ZT)H5 NAAL MHRBEB B St 16 ZH R IEACSE
(RO, TLUFEHAE 2,4D 0. 2 mg/L 1 BA
0.5 mg/L KRR ET , & NAA 0. 2 mg/
LHZT 0. 5 mg/L Ky3EFREH , BREHRE 04 %

B ER PR B R H AT LU= A WA 3
8.4 1.

F4 MGARAFIFTEFHEZRRER
Table 4 The result of adventitions shoots induction by callus

A £ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

NAA(mg/L)

o

0 0 0 0.2 02 0.2 0.2 05 05 0.5 05 1.0 1.0 1.0 1o

ZT(mg/L) 0 0.20.51.0 0 0.2 0.5 1.0 0 0.2 0.5 L0 O 0.2 0.5 Lo

AAF(Y) — — — — 23.2 44,4 94.1° 35.9 31.3 52 76.2° 56.1 12.0 34.4 56.2 22.0

MEH — — — — 3.2 54 84> 51 3.1 6.5

6.7 58 3.9 6.2 3.4 2.5

AEAFREREREE,n=150, 1 : KK, P<0.05

2.3.4 BEFWNES WHIIMEEEENE
B EETEM B REGHMLEE S M4l A,
AUBRKBEERFRENVRENE AR5 ZHE
FE&EMHERMTMEEER MES5 FiIR,BF

BA 4. 4 mg/L #1 IBA 0. 5 mg/L (3555,
™ GA BRI RREE GAH 0.3 mg/L &
AW RARLES. B IMEEE IR R
BBt (AR
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2.4 FUEMKHRERE X ZTHMBA3  ZT 1 BA AN 2.0 mg/L L, A EHEE
PARBBGHTR XA S BRI WHAR BRI, 8/ 20 d JBicRKE
EFASMEKEAERE.20d BiER, &M WK 31 em(E6).

®5 BEFNASTRER
Table 5 The result of regenerated roots induction

EFRFR GA(0 mg/L)% GA(0. 3 mg/L) % GA(0. 5 mg/L) %
35 JGT)) 1.4 5.3 2.1
X B G 0.7 3.4b 1.2

ARFRRETERUDE, GFRAFMEB n=10, HEH 1 K, P<0. 05

26 FTEBAMZIRET 20 d EHUEEHERKE
Table 6 The increasing shooting length with different phytohormone after 20 d

HE 1 2 3 4 5 6 7 8 9
BA(mg/L) 0.3 0.3 0.3 1 1 1 2 2 2
ZT(mg/L) 2 1 0.3 2 1 0.3 2 1 0.3

R

1.3£0.1 1.440.2 1.540,2 2.440.3 2.340.3 1.54+0.1 3. 14+0.3* 2.840.3 1.240.2
K (cm)

ARFHRRERHBE n=100, 5 : B, P<0. 05

R7 FFIBAKINAA BRRE FERLRER
Table 7 The result of roots induction with different phytohormone

B % 1 2 3 4 5 6 7 8
IBA 0 0 0 0.2 0.2 0.2 0.5 0.5
NAA 0.2 0.4 0.7 0.2 0.4 0 0.2 0.4
HEARE 93% 45% 14% 39% 26% 41% 13% %
SRR 3.1 2.4 2.3 1.3 L1 L4 L1 1.2

BKE(em) 4.3+£0.5* 2.740.3 1.840.2 2,640, 3¢ 2.440.3 2.840.32° 1.640.2 1.840.2

ARAFHBRRERHBE, n=580, 8 : B, P<0. 05

2.5 ENENERBES WMFE7HR,TUS KB T BAENAERRE, EREL 03%, By
7 0. 2 mg/L NAA+1/2 MS fsse 3, A MB0k 3. LIRKEE 4.3 em(F 2).
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AGEHMETREERER: B: FEHEMEHFERL TR KFR

2 BBER
Fig. 2 Rooting induction

A LK E R IBA H1 NAA FfPATR
WRAS , R P WMAEF NAA WARBRE
% T5 IBA RS B MAE A [BA KRR
FI IBA B, 25 55 BUAE AR T4 40 Bk it
SRR, T EXRWE S| &S BA H5F
H PR EIA L A . R, &
5 AL B 1 A R . 3 A5 5 AR 8 I AR kR A
Maxma-14 Frifi) £ R LB AH R, KL BB N
BEERE NAA MEPEE KU O A (R Y
BB E N ER. 72 NAA X RIBE R K
BORJTE 55N F R YRR G NAA
WEEAL R 0. 04 mg/ L5, A LLIEMG I B GE NAA
WRIAP) 0. 2 mg/L, XU BN NAA K
AR,
2.6 REBGHSBR HTHEAEHES
1B R FE TR, B B LR AP BEAT L SR = A
B OBITH 1~2 d, BB EMIMER IR T . 68
BB A8 N SN R SR T,

HIXE W HBREN, ZKKT 3 em, K

WRAF3Iem B, ARAKMEHHAER, X
56 %%.

KKAEM, BRI E - EERE
0% L REHFE, A 23 CTREHARKE
5,15 ‘CH1 30 C iR E 1 05 AR AR, 15
TR, BARBRPEAE R RBHE TR ESK
WPRVERZ MG AR S, M 30 CHREX
B EEIIRE A S SOKIET (F 3).

EHK,FNBBRKW, FERER ER
KHREEN FERERME BAIREREAKRIE,
BIRAUKSENA b, FBOAEHSET. B8R
SR BKERWAERERK B RS
FERZE FiEHRKEIRS RS
BRAENHBIRK . BHRKEE. A BETE
ARFREDN . FEERE . BABEATPAEE
PUE . B ERITK IR 5 TIEA. BIRE#
FiEA . R LW ERRK BREAIR
FE.BREIKE AR ILEANBHRELS
R
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A RTEMIRE BT IRE
B3 REEGE
Fig. 3 The plantlet transplantion

B4 RBMEEKR
Fig. 4 Micropropagation of Prunus maritime

2.7 VIPWHAE VMFHELEER,TH
SF BB F1 100 mmol/L #) NaCl 4 EHg s 10
dEIEHE B %N 100%, 200 mmol/L # NaCl
AT EMEE 10 d B IEE H 3 N 80%, 300
mmol/L #) NaCl (b HEME 10 d FIEH
BEN 50X (E . FET-HHMRFE T M HE K
FEEWRAM R RKEH.

3 WRERE

ALBHFER T RS H R RIS
. MISENET —ERBNERMERER,
LERRAREINA 4.

BB RELGINT

KEWR TR FMA 0. 02 %iGH K. 6-

BA 10 mg/L #2k B MSCREBR 8% 182 ) 35 3% 2
FHE AR THAGERTFHERTEE LO
mg/L 2,4-D,0. 5 mg/L BA #§ MS ¥35K %
SFRGAR. BAGAREMNTEH 0. 25 mg/
L 2,4-D.0. 5 mg/L BA.0. 25 mg/L AA $10.5
mg/L ZT M MSEFEPHES R EF. NEHF
BRE UG BBAREEWRAGHE E s
HMSRFHHE40. 3 mg/L GA),BHFHEAREHF
SRR FESFERMMNFRERKE—E K
EE. M TAEFHEZTEREHRE L (/2
MSH-0. 2 mg/L. NAAES AR, B4 HE®
REWHRL AR FZ L EMENTE BRE
BHEA BN R EATSERTRE
20 d. EYIRIBEEMGA L TR,
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e — M S EEAR, HAREHAE

THET . EEMER AR RS, A ERBE AT
RSB RASREHTBERE MUERME T
BE. i ELIE AT A SRALHG T U, T K A SR U
FEXRELHATRBEML, #REBHEFH
254,
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