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Establishment of leaf regeneration system for European plum

ZHANG Langlang, ZHANG Jie, LU Honglin, TAN Bin, WANG Wei, CHENG Jun, FENG Jiancan’
(College of Horticulture, Henan Agricultural University, Zhengzhou 450002, Henan, China)

Abstract: [Objective] To construct a stable and efficient regeneration system for plum, the leaves from
European plum (Prunus domestica) were used as explants to study the optimum conditions for adventi-
tious shoot regeneration, proliferation, growth and rooting. Using the leaves as explants has the advan-
tages of convenient collection, abundant materials and low cost. [Methods] Leaves from branches of
four P. domestica cultivars Startovaya, Victoria, France and Bluebyrd were surface-sterilized in 0.5% so-
dium hypochlorite (NaClO) solution for 10 min and rinsed thrice in sterile distilled water, and then sur-
face-sterilized in 0.1% mercuric chloride (HgCl.) solution for 6 min and again rinsed 5-6 times with
sterile distilled water. The main vein of leaves was slightly cut and plated to Murashige and Skoog
(MS) media supplemented with different concentrations of 6-Benzylaminopurine (6-BA) and Indole-3-
butyric acid (IBA) for regeneration. Leaves from in vitro cultured seedlings after subculture for 30 days
were cut in the same way and placed on the woody plant (WPM) media supplemented with different
concentrations of Thidiazuron (TDZ) and 2, 4- Dichlorophenoxyacetic acid (2, 4-D) for regeneration.
The regenerated shoots from 40-day-old cultures were placed on MS media supplemented with different
concentrations of 6-BA and IBA for proliferation. The small individual shoots from proliferation culture
were transferred to MS media supplemented with different concentrations of 6-BA and IBA for stem
elongation. Then the elongated adventitious shoots with 3—4 leaves were transferred for rooting. All of
each experiment repeated for three times. [Results] For four P. domestica cultivars, the adventitious
shoots were only regenerated from Victoria with a regeneration rate of 5.4%, and then the following re-
searches were carried out for P. domestica cultivar Victoria. Firstly, WPM medium was used as basal

culture medium and the effect of plant growth regulators, different explant and dark incubation time on
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adventitious shoot regeneration was investigated. The concentrations of TDZ and 2, 4-D were 2.0 mg- L'
and 0.2 mg- L', which were best for adventitious shoot regeneration and the regeneration rate reached
18%. The intact leaves rather than petioles, middle part of leaves and leaves tip from the middle part of
tissue culture seedling were the best explants for adventitious shoot regeneration. The regeneration rate
was further raised up to 25.6%. The five different dark incubation times were set and the intact leaves
incubated in dark for 14 days had the highest adventitious shoot regeneration rates (33.4%). Secondly,
MS medium was used as basal culture medium and the effect of plant growth regulators on adventitious
shoot proliferation was investigated. When the concentration of 6-BA was 3 mg- L™, it had a higher pro-
liferation rate than the other two concentrations (2 mg-L"'and 1 mg- L") and the state of regenerative
shoot was yellowing, curly and vitrified. When the concentration of 6-BA was 2 mg-L"', a small quanti-
ty of regenerative shoot was vitrification. When the concentration of 6-BA was 1 mg- L, the state of re-
generative shoot was yellowing. Thirdly, MS medium was used as basal culture medium and the effect
of different concentrations of 6-BA was investigated on the growth of regenerative shoot. When the con-
centrations of 6-BA and IBA were 0.2 mg-L" and 0.1 mg-L", the stem of regenerative shoot was robust
and grew faster than others. Finally, the effect of different concentrations of IBA was analyzed on root-
ing rate, root length and rooting coefficient. There were no roots from regenerative shoot without IBA
addition. When the concentration of IBA was 0.5 mg- L™, the highest rooting rate achieved 74% with an
average root length of 14.7 cm and highest rooting coefficient of 4.69. [Conclusion] A stable regenera-
tion system for European plum using leaves was established. The concrete steps include: the mature
leaves in mid part were inoculated on WPM media supplemented with 2.0 mg-L"' TDZ and 0.2 mg- L'
2, 4-D with dark-incubated for 14 days, and the highest frequencies of adventitious shoot regeneration
was 33.4%. The optimal adventitious shoot proliferation medium was MS media supplemented with
2.0 mg-L"' 6-BA and 0.1 mg- L' IBA, and the proliferation rate was 7.03. The optimal growth medium
was MS media supplemented with 0.2 mg-L"' 6-BA and 0.1 mg- L' IBA. The highest rooting rate of
74% was observed on MS media supplemented with 0.5 mg- L' IBA. Then the seedling survival rate
was 83.3% after seedlings were transplanted into the pots.
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Table 1 Effects of plant growth regulators on adventitious

bud induction from leaves of hydroponic branches

Al B KRR A A%
Varieties Plant growth regulators/(mg-L") Regeneration
6-BA IBA rate/%
/R Aok A 1 0.1 0.0
—H o 0.3 0.0
Startovaya, Victoria,
France, Bluebyrd 0.5 0.0
3 0.1 0.0
0.3 0.0
0.5 0.0
Wil /R VL= 2% 5 0.1 0.0
France, Startovaya, 0.3 0.0
Bluebyrd
0.5 0.0
L Victoria 5 0.5 5.4
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[ 2 11 TDZ F12,4-D H & 34T A E 105 S, o
FAFIHRERC L N RS Ol 45 Ransk 2
/R:LATDZ A12,4-DIRELL N 1:10, 24 TDZ F12,4-D
R /N 2.0 mg- LA 0.2 mg- L FAE R

*2 ATELEREHR TDZ 0 2,4-D A A XFRGH
R BEERMm
Table 2 Effects of different concentration TDZ and 2,4-D

on leaves regeneration of European plum

ise ! p(TDZ)/ p(2,4-D)/ fe H'ﬁrmon SPIIAE EANEL
Treatment (mg-L") (mg-L™" rateg/% Shoots No. per leaf
1 1.0 0.1 2.0+1.0c 1.00
2 2.0 0.2 18.0+£0.57 a 1.58
3 3.0 0.3 7313 Db 1.28
4 4.0 0.4 2.1£1.0¢c 1.00
5 5.0 0.5 0.0e 0.00
6 2.0 0.0 0.5+0.4 d 1.00
7 2.0 0.1 1.3£0.57 ¢ 1.00
8 2.0 0.2 17.0£1.73 a 1.66
9 2.0 0.4 9.3+4 b 1.00
10 2.0 0.6 0.0e 0.00
11 2.0 0.8 00e 0.00
12 2.0 1.0 00e 0.00

- AFNG FRERORZE R R (p<0.05). T,
Note: Different small letters indicate significant difference according

to SSR test (p<<0.05). The same below.
B, 155 18%, P FAEZE 1.58 15 24 TDZ i &k
fE82.0 mg- LB ,2,4-D iR EHO0E] 1 mg L7,
1E2,4-D [ IR N 0.2 mg - LI P A2 3R A i ok
17%. LA E&5 SR . DL WPM N Al 77 5, TDZ
2.0mg-L'f12,4-D 0.2 mg- L' NERIMZEH F i G 77
HEANTE 2 RO e R B EE o

ANFE KA AR REZE R, H
e e R ) P AR AR, N 26.5% , T RS b
FEARFRAE 175 ANANTE 2, 23 v T Tl 4 i 0 3
Z(E 3,

&3 MREKERA AR EIEBALR RS 15 7 BT RO 2 B A RS20

Table 3 Effects of leaf growth position, different parts of leaves and dark-incubated time on adventitious shoot regeneration

of European plum

GRSt A AN AL I s TR ) AR SPIYASE AL

Position Different parts Dark-incubated time/d Regeneration rate/% Shoot No. per leaf
Tk 4l Young leaf in shoot tip 10 6.87+2.7b 1.00
HHE R Mature leaf in mid part 26.5+6 a 1.75
FEERZ T Old leaf in base part 8.0£3.4b 1.00
25 Leaves Base 10 10.83£0.61 a 1.00
IHF R Middle part of leaves 8.240.25 b 1.25
4R Leaves tip 1.0£0.28 ¢ 1.00
0 0.0c 0.00
7 6.3+0.23 ¢ 1.00
14 334+1.5a 1.67
21 16.0+0.4 b 1.30
28 0.0c 0.00
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RN TR K E IR, ARG X IRAF (1 R 2= A
SE AT I R 3%, L MS 9L Rl 3 35 JE R 0 R )
WIEE 6-BA FIBA 4 & R 4 45 R BIRbE % 6-BA
(09 B2 T 5 AN A8 2 (1 386 5 A5 BOZ 8 T i, Hob6-
BA JF iR BN 3 mg - L i 36 5 3% B e v, (HL vk
6-BA FEUAE ZF I Fr w4 4 il DL R
TG (B 1-AD 5 IR T SRR FE Y 6-BA(1 mg- L)
SRS BUOAR, AS 2 v I A (B 1-0) 5 24 6-
BA B E N2 mg- L' IBA i &K E N 0.1 mg-L!
B, 38 G U i BN 2 RSB (B 1-B) o
HEAMS+6-BA 2 mg-L'+IBA 0.1 mg- L' NASE 2

4 TELIREH 6-BA 7 IBA X E FHEER N
Table 4 Effects of 6-BA and IBA on adventitious shoot proliferation

Qb p(6-BA)/ p(IBA)/ ANEFRSE TG 5 AL
Treatment (mg LD (mg-L" State of regenerative shoot Proliferation rate
1 3 0.1 24k G #h B EAE ™ E Yellowing, curly and vitrification 9.50+0.25 a
2 3 0.2 254 2 BH B RS AL ™ Yellowing, curly and vitrification 8.63+0.08 a
3 3 0.3 24k il B RS AL ™ Yellowing, curly and vitrification 8.40+0.05 a
4 2 0.1 /i AL Little vitrification 7.03£0.43 b
5 2 0.2 /b EHESAK Little vitrification 5.63+0.18 ¢
6 2 0.3 /& EGAL Little vitrification 5.10£0.30 ¢
7 1 0.1 ZEH K Yellowing 3.63+0.18 d
8 1 0.2 L4k Yellowing 3.60+0.20 d
9 1 0.3 ZF L Yellowing 3.53+0.08 d

A.6-BA JIEIKEEN 3 mg L B WAE 2 B. 6-BA F1 IBA Jii K E 48 2 mg-L' A1 0.1 mg-L" BFAE S :C. 6-BA TR 1 mg-L"

I AN E 2o

A. The growth of adventitious shoots at the concentration of 6-BA is 3 mg-L"'; B. The growth of adventitious shoots at the concentration of 6-BA

is2mg-L"'and IBAis 0.1 mg-L"; C. The growth of adventitious shoots at the concentration of 6-BA is 1 mg-L".
1 EEBETEFHERRTS

Fig. 1 The growth of adventitious shoots after proliferation

BB IR S R TR

2.4 AERER 6-BA X EFE KA
SR RN E FAE A BN, B2

T KR ARG A MS N JE Rl 95 0L, £ IBA A

0.1 mg- LB INAS R 1 6-BA. 45 R kKL, 6-

BA i B EM 0~02 mg - L'H, ZEAKELE =
ZEHLZRHT N, 7602 mg- L' i e (R 5) 5 2 G bl A
6-BA VR L (38, SOz A%, HLF AR 28 s b
AN ORISR (B 2) o RIEAS 2 2R A K
B 9% 5 9 MS+6-BA 0.2 mg - L'+IBA 0.1 mg- L.
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Table 5 Effects of different concentration 6-BA on the growth of regenerated shoots

Ab g p(6-BA)/  p(IBA)/ HAERKIRES ZEHEKE Eviil

Treatment (mg-L™" (mg-L™") Shoot growth status Stem elongation/cm  Stem thickness/mm
1 0.0 0.1 /N B 434K Leaflet and little yellowing 1.3£0.10d 0.91£0.07 d

2 0.1 0.1 ZEFH Thick stem 2.2+0.10 ¢ 1.31+0.05 a

3 0.2 0.1 fé-H: Robust 3.120.26 a 1.21£0.03 ab

4 0.4 0.1 K4 Grow well 2.6£0.10b 1.09+0.14 b

5 0.6 0.1 K4 Grow well 2.9£0.15a 1.07+0.13 be

6 0.8 0.1 4> #AK 224 Little yellowing and thin 2.0+0.20 ¢ 1.1740.05 ab

7 1.0 0.1 #437Ki5E . ZNH- Little watery and leaflet 2.0£0.20 ¢ 0.91£0.09 d

Pl b 7 23 il i3 5 AL PR S
The number in figure correspond to the treatment number in Table 5.
2 REIRE 6-BA TAREFHEKRKTS

Fig.2 The growth of adventitious shoots under different concentration of 6-BA

2.5 AELIRERIBA XA ESFERHS
A KB TR I AN 8 TR 3R 22 MS AN [R) k2
IBA F) 35 77 2 AT AE R BE 9%, 37 d R Qi AR AR 1
I, GERANZR 6 BTz : RN IBA 55 373 A A AR
I3 Ui IBA X AN SE 2 I AEAR 2 00 75 1) s IBA BT &
WIEALE 0~0.5 mg- L i [ 4 Bl & IBA UK B 10 iy A2

F 6 AEIKEM IBA XA EFERMFM
Table 6 Effects of different concentration 6-BA on rooting

of regenerated shoots

e H(IBAY/ Hi%ﬁ@‘( E’rfé%; R i%ﬁ%éﬂl

Treatment (mg-L") Rooting ~ Rooting Roots Rootmg
Number  rate/% length/cm  coefficient

1 0.0 0 0.00d - -

2 0.1 6 18.67+1.3 ¢ 89+1.21 ¢ 2.5+0.54 b

3 0.3 9 26.67£2.0¢c  9.7£0.56 ¢ 2.69+0.7 b

4 0.5 23 74.00+4.1 a 14.7£0.55a 4.69+0.94 a

5 0.7 14 45.00+1.0 b 12.3+0.66 b 3.14+£0.95b

6 1.0 2 5.00£1.0d 6.0£0.1d 3.10+0¢

7 1.5 2 4.00£3.0d 3.0£0.2e 3.00+0 ¢

R 2B W 8 N, IBA Ji &K 2N 0.5 mg - L B AR AR
RE K 74% , FHIRK 14.7 cm; 2 )5 B2 = IBA
WL, HAE R 2 P IR K3 T B 5 PRt MS+IBA
0.5 mg- L' A a2, . ARG 00 4 1 By
HATYIMEFE R, 7 B s 26k 83.3%.
2.6 FUMZEMRBAHARRE

25 L RTR , ARG CLRR I 2= Lo i o d i), e e
SET DA B RO AMEAR I RN AR AR R . B
PRRAR U 3 FTR « BUOKBS B 2% IR I Sl A (B
3-A), ZH B R H A B R RS IR R AT A S
F(E3-B), 2740 d J5 K H A E 2 (B 3-C) s M E
AT RS R 20 d, R1F K A (B 3-D) s 195
JE WA E SR Pl 22K 77 0L, 30 d B R IR 25 4E
£ 3.1 em (] 3-ED s X 22K AR K G A E i T4
RKGFE,37 d A2 A AR (B 3-F) s AR AR R R 2= 4
A AE FRER T IE A K (B 3-G) , [ BLiZ
S BT T R R AR A — D PR R WO 2R A AR

*AFo
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Transplanting

A KEERRM A2 2% s B SRR J 75 A2 5 . FAEANE 25D

Tk

ANSE B s B, ASE 2 FZAK AR FAE AN G Bk S I 2

A. Water cultured branches; B. The leaves in vitro cultured for adventitious shoot induction; C. Adventitious shoots regeneration from leaves;

D. Adventitious shoots proliferation; E. Stems elongation of adventitious shoots; F. Root formed from adventitious shoot; G. The plum plantlet trans-

planted to pots.

B3 RUMFEZEMABEERRE

Fig. 3 Procedure for adventitious shoot regeneration of European plum Victoria
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