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Establishment of in vitro rapid propagation technology for the
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Abstract: [ Objective ] L938 is a wide grafting compatible and cold resistant rootstock selected
from date plum. The cultivation practice of fruit trees in Shandong has shown that it has good
grafting compatibility with non-PCNA (pollination constant non-astringent) persimmons such as

‘Fuyu’ and ‘Taishu’, and suitable to be applied as a cold resistant non-PCNA persimmon rootstock
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in Northern China. However, the superior line L938 of date plum is a male plant and cannot
produce seeds (which is prone to trait segregation and has poor affinity for offspring), making its
large-scale reproductive application a challenge. Therefore, using tissue culture rapid propagation
technology to establish a regeneration system for date plum superior line L938 and efficiently
reproduce its asexual rootstock can provide technical support and reference basis for variety
promotion and tissue culture seedling large-scale breeding. [ Methods 1 This study used
persimmon rootstock L938 as the test materials and focused on exploring the effects of different
explant materials, disinfection time, and plant growth regulator concentration combinations on its
regeneration process. (1) Using L938 new shoots (May), dormant buds, and new shoots (April) as
explants, which were rinsed with laundry detergent and placed under flowing water for 30 minutes
before disinfected with 0.1% HgCl> for 40 minutes. Then the effects of different explants on the
initiation of cultivation of date plum superior line L938 were studied. (2) Using the stem segments
during the growth period of L938 as the test material, cut the middle and upper parts of the new
shoots into branch segments before soaking them in 5% laundry detergent water for 5 minutes,
and then rinse them under running water for 30 minutes. After disinfected the segments with 0.1
g/L HgCl for 5 different time points (10, 20, 30, 40, 50 minutes) in the ultra-clean workbench,
they were inoculated on 1/2MS medium and the effect of different disinfection times on the
implantation of external implants were studied. (3) Date plum tissue culture seedlings growing on
1/2MS+1.0 mg/L 6-BA+0.1mg/L NAA medium with a plant height of about 1.5 cm were selected
for subculture treatment. In the ultra-clean workbench, axillary buds of date plum tissue culture
seedlings were cut off and inoculated on 1/2MS, (1/2N) MS, and 1/4MS basic medium containing
0.1 mg/L IAA+2.0 mg/L ZT, respectively. Then the effects of different basic media (1/2MS, (1/2N)
MS, and 1/4MS) on the subculture of date plum superior line L938 were studied. (4) The robust
date plum superior line L938 single bud tissue culture seedlings with a plant height of 2.0-3.0 cm
were treated with six plant growth regulator combinations, namely NAA (0.5, 1.0 mg/L) +IBA
(1.0, 2.0, 4.0 mg/L), as induction rooting treatments. Then the effects of different concentrations
of NAA+IBA combinations on their rooting rate, root length, root surface area, and root volume
were studied. [Results] (1) After 30 days, the pollution rate, browning rate and survival rate of
new shoots (May), dormant buds and new shoots (April) were counted. The results showed that
compared to dormant buds and new shoots (May), the new shoots (April) were the most suitable
explants for the initiation and cultivation of the superior line L938 of date plum. After 40 minutes
of disinfection with 0.1 g/L HgCl,, the survival rate of the new shoots (April) explants could up to
71.33%. (2) The explants were disinfected with 0.1 g/L HgCl, for 5 periods of time (10, 20, 30, 40,
50 minutes), and 30 days later, the contamination rate, browning rate, and survival rate of the
explants were calculated, respectively. The results showed that prolonging the disinfection time of
HgCl; can reduce the contamination rate of explants. The best disinfection effect was achieved by
treating with 0.1 g/L HgCl> for 40 minutes, with a survival rate of 35.3%. (3) The axillary buds of
date plum tissue culture seedlings were cut off and inoculated into 1/2MS, (1/2N) MS, and 1/4MS



basic media containing 0.1 mg/L IAA+2.0 mg/L ZT, respectively. After 30 days, the proliferation
coefficient of new shoots and the grading of new shoots of the tissue culture seedlings were
counted. The results indicated that 1/2MS medium is more suitable for subculture of date plum
L938 tissue culture seedlings, with a new shoot proliferation coefficient of 4.4. (4) The single bud
of tissue culture seedling of date plum superior line L938 was inoculated into six combinations of
NAA (0.5, 1.0 mg/L) and IBA (1.0, 2.0, 4.0 mg/L) to induce rooting. After 90 days, the root length,
root surface area and root volume were measured. The results showed that in the 1/2MS basic
medium treatment, the rooting rate, root length, root surface area and root volume were 93.33%,
29.08 cm, 19.53 cm? and 1.05 cm?, respectively. [ Conclusion] This study first screened the most
suitable explants and disinfection time for the initiation culture of the date plum superior line
L938. Results showed that using new shoots (May) as explants the survival rate could reached
71.33% after 40 minutes of disinfection with 0.1 g/L HgCl,. Then 1/2MS medium is more suitable
for subculture of date plum L938 tissue culture seedlings, with a shoot proliferation coefficient of
4.4. Finally, 1.0 mg/L NAA+1.0 mg/L IBA is the most suitable combination for inducing rooting,
and a complete efficient in vitro regeneration and rapid propagation technology system of
persimmon rootstock superior line L938 has been successfully established, which can provide
scientific support and reference basis for the large-scale breeding of tissue culture seedlings.
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Table 1 Concentration combination ratio of growth regulators for rooting culture

Ak B G 5 ¢ (NAA) / ¢ (IBA) /
Process number (mg-L") (mg-L')

T1 0.5 1.0

T2 0.5 2.0

T3 0.5 4.0

T4 1.0 1.0

TS 1.0 2.0

T6 1.0 4.0
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Fig. 1 Effect of different explants on the initiation culture of date plum superior line L938
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Table 2 Effects of different HgCl: disinfection times on the initiation culture of date plum

superior line L.938

K I [A] T ge Mt JT
Sterilization Contamination Browning rate/% Survival rate/%

time/min rate/%

10 50.0a 383D 11.7 ¢

20 433 a 36.7b 20.0b

30 350b 41.7b 233D

40 25.7 ¢ 39.0b 353a

50 16.7d 633a 20.0b

e ERE, Wi, RERTNARNE FERREREE (p<0.05),
Note: There are significant differences among different small letters in contamination rate, browning rate and

survival rate (p<<0.05).
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A, BREEFIERMEEAN 1.5 em 241 L938 2HE51; B~D. 30d i), 1/2MS (B). (1/2N) MS (C).
1/4AMS (D) FHABEHMAERKIRS, HrR=1 cm.,

A. 1938 tissue culture seedlings with a height of about 1.5 cm were used for subculture; B-D. 30 d timing, growth
status of tissue cultured seedlings in 1/2MS (B), (1/2N) MS (C) and 1/4MS (D), Bars=1 cm.
2 EFRE L938 R IEFREE
Fig. 2 Subculture status of date plum superior line 1.938

®3 AEHEFELXBNE T FRF LI38 FHIBERIF M
Table 3 Effects of different media on shoot proliferation of superior line L.938 of date plum

Hr R IR Bk 5 2 K — BT — G =T LR




Medium type New shoot growth Number of Number of Number of tertiary

coefficient first-order shoots secondary shoots shoots

1/2MS 440a 353a 0.78 a 0.23a
(12N) MS 4.08 a 3.28 ab 0.62 ab 0.15a
1/4MS 3360 2.87b 043D 0.08 a

TE: AFFERHER—AIh R EREE (p<0.05).

Note: There is a significant difference between different letters in the same column (p<<0.05).
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Fig. 3 Rooting status diagram of date plum superior line 1938 after treatment with

different plant growth regulator combinations
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Fig. 4 Effects of different concentrations of plant growth regulators on rooting index of

superior line 1938 of date plum
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Table 4 Affiliation function values of rooting indexes of the superior line 1938 of date plum

AbFE ER &S K MR AR FRARAR grtr e R U 4
Treatment Rooting Root Root Root Synthesize membership  Ranking
percentage length surface area volume Function values
T1 0.190 5 0.2132 0.229 7 0.240 1 0.873 5 4
T2 0.3333 0.000 0 0.000 0 0.0000 0.3333 5
T3 0.000 0 0.072 9 0.092 9 0.120 4 0.286 2 6
T4 1.000 0 1.000 0 0.971 8 0.9106 3.8824 1
T5 0.667 0 0.972 6 1.000 0 1.000 0 2.6393 2
T6 0.7619 0.477 4 0.495 1 0.494 4 2.2287 3
3 1F
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(1/2N) MS. WPM. DKW &AL FREL . x| —KUTLL 1/2MS. 1/2MS(1/2N)#1 1/2DKW K
BEARREFREL, IRFCA [F) B 3 HE AU /N FERTA AR AR R 52, 25 B B/ N BERITARTE 1/2MS(1/2N)
Frap ke A KA, AERR SR AR P38 B0 T AR R G IR AL . R gR S SIL) b LA
Fili (LR VO AME AR, ELEE MSL 1/2MS. (1/2N) MS. DKW. WPM 5 Ffi A 5% 57 H of 1
PREIMTERI S . SEIRSE R Y] DKW B 7750 N. Py K & & T (12N) MS KRk,
R I AERRSR T R DA R 925, X5 KochanovaZe My Si6 45 FAR L. 25 b &5 120)
PUE T T AR ZE N AMER, R3] 1/2MS. (1/2N) MS. DKW FEAR; 755 dh 3E 1T 4140 8%
I, WHFE KL DKW 5578 B b5 B H I 7 9IRE 77 . BF AW FTH BL 1/2MS. (1/2N) MS.



1/AMS AR FRIEAT 400 75, 258 1/2MS NI L938 45 i 4k IR i i&
rgrdk, Bt NS AFERE, TR BRI 10 2 7 FITid i

Aol o AL A7 L5 3 7 A AR D 8, 283 PE AR Hh R AN [RIVR B2 1) NAAHIBA 20 & 47 4db
H, R RIAEMRSCIRIF M) T4, TS T6 ARFEZHN 1.0 mg L' (1) NAA, T BB K ZE )
T1. T2. T3 A4 K 0.5 mg L' NAA, UiBH SRR NAA XF L938 G i AN A F], A
Xof Foth AR AT RE S AR — e R, Bl SR R A RS, R R XEERIIE T
TAMREE TR ORI Y IBA WREEEE 54T T, B NAA WREESG st i IR B 5 TR 4
SELAEG BRI FUR I, BN NAA WREE A B8 = 2R BUE R 2, (IR KA KHALT
W, SABEFL & SRR

HAT, ERSMEEEmEEARIE EIF R T RE T, W 7 —E R, A4
e SR PR AT LR AR . AT R, EE VA EEONLLTRAN T, — 2R A A
FRAE, FEERIEAMFR, RS X —KUTLLA I 1.0 mg L IBA 1] 1/2MS RFE AR 7%
B, 0N RFER B EEAT A S, AR 40.5%. SEAERERARE, O
AR SRR REFRAEERAL AARE, R, MERAASE. M, b
AR EIAN: 4- =5 LN 4-G5| W3- 2R R R RS KR T EL 2
SO EAR S RN 2 — o WS K EERS K Martini 5RO R, 1AA EiES AR, H
FIAERARE @, GRTEUREE R, XIEEESERAERZ LR T, RTA
[FIH FE IR IBAHIAA 2H A Ab BT =Pl it i Foh AR AR PR 500, 45 SRR BB A A H R 215 1.0
mg-L' IBA+1.0 mg- L TAA ) 1/2 MS 5373k, AEMRFEIL 90% . 4 fEARRIEH KA 1.0
mg L' NAA+1.0 mg-L' IBA KbEEZ5 1 L938 AEAR R HARIAH 93.33%, HHE T &/ i@ iE
YomgEr, ABHACHE BN ENS, FRBVERRT R4 50 d ATTIREMR . T RAR R
B Ao A B SRS AL I AR E O BT KA, KR BIEE N 63%.
U AR R R R Ak, [FR A A B R, B E R AT T A OGRE,
SR BRI AN EAR,  H A% B ST e R AT v
4 25

WM (4 A MHECTER (5 A6 RIRZFHBGE RS, 7iE 71.33%, NHIE TR
% 1938 JA 33 IR Bl HAME R . DU R T 7 L938 2B NAMER, 4 0.1 gL
HgCly 4b 3 40 min J& K HOR B AL, SME AR UG5 35.3%, RERTHRLE, Dlbke
5 1.5 em AT FAREHONAMEM, SR 1/2MS Bi 92 53T 4k 3%, BRI R 5K
KEN T 4.4, NEITT L938 AR dk A I a7 2% . T4 (1.0 mg' L' NAA., 1.0 mg-L!
IBA) AL T 5 L938 i EMRA &, HAMEIL 93.33%, MK 29.08 cm, K 19.53
cem?, HRAMIR 1.05 cm’s
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