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Abstract: [Objective] L938 is a widely compatible and cold resistant rootstock selected from Diospy-
ros lotus L.. The cultivation practice in Shandong has proved its good grafting compatibility with non-
PCNA (pollination constant non-astringent) persimmons such as Fuyu and Taishu, and can be applied as
a cold resistant rootstock for non-PCNA persimmons in northern China. However, the elite line L938 of
date plum is a male plant and cannot produce seeds, making its large- scale application a challenge.
Therefore, in vitro rapid propagation technology of L938 for efficient reproduction of its asexual root-
stock is important for large-scale nursery stock production of persimmon. [Methods] This study used
persimmon rootstock 1.938 as the material and explored the effects of different explant materials, disin-
fection times, and plant growth regulator combinations on its regeneration process. New shoots (May),

dormant buds, and new shoots (April) of L938 were used as explants, which were rinsed with laundry
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detergent and placed under flowing water for 30 minutes before disinfecting treatment with 0.1% HgCl,
for 40 minutes. Effects of different types of explants on the initiation culture of L938 were studied.
Stem segments during the growth period of L938 were used as the test material. The middle and upper
parts of the new shoots were cut into segments before soaking in 5% laundry detergent water for 5
minutes, and then rinsed with running water for 30 minutes. After the stem segments were disinfected in
0.1 g- L' HgClL for 10, 20, 30, 40, or 50 minutes in an ultra-clean workbench, they were inoculated on
1/2MS medium and the effect of disinfection time on the plant regeneration from the explants were
studied. In vitro seedlings with a plant height of about 1.5 cm growing on 1/2MS + 1.0 mg- L' 6-BA +
0.1 mg-L"' NAA medium were selected for subculture treatments. In an ultra-clean workbench, axillary
buds of the in vitro seedlings were cut out and inoculated on 1/2MS, (1/2N) MS, or 1/4MS basic medi-
um each containing 0.1 mg- L' IAA+2.0 mg- L' ZT. Then the effects of different basic media (1/2MS,
(1/2N) MS, and 1/4MS) on the subculture of line L938 were studied. Robust in vitro shoots with a
height of 2.0-3.0 cm were treated with six plant growth regulator combinations, namely, NAA (0.5 or
1.0 mg- L") +IBA (1.0, 2.0, or 4.0 mg- L"), for root induction. Then the effects of different NAA+IBA
combinations on rooting rate, root length, root surface area, and root volume were studied. [Results] Af-
ter 30 days, the pollution rate, browning rate and survival rate of new shoots (May), dormant buds and
new shoots (April) were investigated. The results showed that compared to the dormant buds and the
new shoots (May), the new shoots (April) were the most suitable explants for in vitro culture of L938
date plum. After 40 minutes of disinfection with 0.1 g- L™ HgCl,, the survival rate of explant from the
new shoots (April) was up to 71.33%. 30 days after the explants were disinfected with 0.1 g- L' HgCl,
for 10, 20, 30, 40, or 50 minutes, the contamination rate, browning rate, and survival rate of the ex-
plants were calculated. The results showed that prolonging the disinfection time with HgCl, could re-
duce the contamination rate of the 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%. The axillary buds of were excised from the
in vitro seedlings and inoculated onto 1/2MS, (1/2N) MS, or 1/4MS basic media containing 0.1 mg- L™
IAA+2.0 mg- L' ZT. After 30 days, the proliferation coefficient of new shoots and the grading of new
shoots from the in vitro seedlings were recorded. The results indicated that 1/2MS medium was more
suitable for subculture of date plum L938, with a new shoot proliferation coefficient of 4.4. Single buds
of from the tissue culture seedlings were inoculated into medium supplemented 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 treatment of 1/2MS +
1.0 mg- L' NAA+1.0 mg- L' IBA medium, the rooting rate, root length, root surface area and root vol-
ume were 93.33%, 29.08 c¢cm, 19.53 ¢m’ 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 Line
L938. Results showed that when new shoots (May) were used as explants, the survival rate could reach
71.33% after 40 minutes of disinfection with 0.1 g- L' HgCL. Then 1/2MS medium was found to be
most suitable for subculture of date plum L938 tissue cultured seedlings, with a shoot proliferation coef-
ficient of 4.4. Finally, 1.0 mg- L' NAA+1.0 mg- L' IBA was the most suitable combination for inducing
roots. The study established an efficient in vitro regeneration and rapid propagation technology system
of persimmon rootstock superior line L938.
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Table 1 Combination ratio of growth regulators for

rooting culture

JAS LR TR p(NAA)/ p(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 1938 date plum
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Table 2 Effects of different HgCl, disinfection times on the

initiation culture of L938 date plum

KIS [H] IEE =S Wt JRIE 3
Sterilization Contamination Browning Survival
time/min rate/% rate/% rate/%
10 50.0a 383b 11.7¢
20 433 a 36.7b 2000b
30 3500 41.7b 2330
40 25.7¢ 39.0b 353a
50 16.7d 633 a 20.0b
A

11.7% , 52 AR T HoA AN H . B8 K B I R) (O 24
BRI UREET LT, 2 HeCL AR N 40 min i, 4k
TR AR RS R IE B e (35.3% ), i 35 v 1 oA 4k 7
., T 240K KR N ] — 2P K 42 50 min B, 35 38
IR 20.0%. FIG, ZRETT e MR IS Z 3
TR, 1508 B AT PR R L938 Hiid (4 A K
BE ] 0.1 g L' HgCl, K B 40 min.
23 AEEAREFEINETFHERE LIS MK LEF
A

2 T TAR £ L1938 45 1 78 AN 7] 4k AR 15
FREEH I AERARES, 7T LA H 1/2MS (B 2-B) h A 1
T AL w B DA R AR KRS B B A T (12NDOMS (&
2-O) 1 1/4MS(E 2-D) . R34 R R, AR
12MS F1(1/2NOMS HOo i 5 R AR 22 7, 1
PR S T 1/4MS s 7E— J8 A B0 T, 1/2MS 2 3%
T 1/4MS, (12NOMS F1 1/4MS 2= AR 2%
W ECE — GO Eas AR ) 5,3 AN BT ) = 21
B LEE ER . RIRE LRI, 12MS 5773
BE T BT T LO38 AR W kAR ES 37 , i 18
FHRHOLR T 4.40,

A ACRE R PR S N 1.5 em 245 1Y 1938 ZH4% 1 : B~D. 30 d 45t , 1/2MS(B) . (1/2N)MS(C) . 1/4MS (D) H 40 545 1 1 AR KR A

PrJR=1 cm.

A. L1938 tissue culture seedlings with a height of about 1.5 cm were used for subculture; B-D. 30 d timing, growth status of in vitro seedlings in

1/2MS (B), (1/2N) MS (C) and 1/4MS (D), bars=1 cm.

2 BEFHME L938 HRIFFKES
Fig. 2 Subculture status of date plum superior line L938

®3 FAEIEFRELBNETFMER 1938 FiEEERFN
Table 3 Effects of different media on shoot proliferation of L938 date plum

BRI ERER Y B —RHHEEL /G Ik =IO

Medium type New shoot growth coefficient Number of first-order shoots ~ Number of secondary shoots ~ Number of tertiary shoots
1/2MS 440a 3.53a 0.78 a 023 a

(1/2NOMS 4.08a 3.28 ab 0.62 ab 0.15a

1/4MS 3.36b 2.87b 0.43b 0.08 a

T AFEVNG FRHE R — S RIS E 5 B3 (p<<0.05).

Note: Different small letters in the same column indicate significant differences among treatments (»<<0.05).
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Fig. 3 Rooting status of L938 buds 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 L.938 of date plum
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Table 4 Affiliation function values of rooting indexes of L938 date plum

AR K MR AR FRAEA A E R e

b FE . : . =4
Rooting Root Root Root Synthesize membership .

Treatment . Ranking
percentage length surface area volume Function values

Tl 0.190 5 0.2132 0.2297 0.240 1 0.873 5 4

T2 0.3333 0.000 0 0.000 0 0.000 0 0.3333 5

T3 0.000 0 0.0729 0.092 9 0.120 4 0.286 2 6

T4 1.000 0 1.000 0 0.971 8 0.910 6 3.8824 1

TS 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 22287 3

HNT4(1.0 mg-L' NAA+1.0 mg-L' IBA).
30 o’

TERA DA ARG TR0 T2 v, AL 11 38 BB A 2
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TR ] 75% . EE AL BE 10 5.0.1%HgCl, 7 7% 8 min i
TEHRNT6.67%, & T HRHEGII ., X5
DA/ S A PR AR AR 25 R AR AR, 48 75% £ BT B
30 s, A AN [R) IR B 0 SRR BN (0.5%+ 1.0%+2.0%
2.5%) M 7 6 min, 45 R R PIKRHR I 2 75% LB B¢
30 s, PR A 1% SR TH 2 6 min, 1 B RCR K AE,
R N 62.56%  TE AT 5T A AIME A B A4 K Ak
0.1 g- L' HgCL ¥ B 40 min, BT AW AL TH 5
i 8] B 2 2B, T RE S BT AME AR R IEAS [, FL 465
5 PRI T A 8 S R AN ], 3 350 F A (R e G
Bt B 7 A BE 1 AR KR B LK, Ab
FEARAN RN R PR R R R A e 22 57, DR B0 1
BrRSE AR R T B R . YA
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B gt i rh R 248 F MS. (1/2N)MS.WPM . DKW
SRR FREE . 0] — R TEL 1/2MS L 1/2MS (1/2N)
1 1/2DKW Ry 2 AR B 772 3% , IR FUAS ) 1 77 B 2R A 56
ANERER A AR AR R R, 25 SR B /N SR A 7E 1/2MS
C1/2ND 85 77 3 AR KA, AR AR R ARTAR P 3 2 23
T AP R IR . X L P AR R 1)
H R WO AR R, BB MSL 1/2MS. (12N) MS.
DKW . WPM 5 i B A 5% 55 JE 0k AR S8 58 1 520
SRR DKW B =5 NP K & & T 2N
MS 85 75238, 235 i AR KRS T H R 4 FhEE 57
#,1X 5 Kochanova 25" 25 JAHL . 22 GRS DU
T BPRHREE 9 AMEAA , 2R 21 1/2MS L (12NDMS
DKW J A3 77 3k vh b 47 W) AQ 85 7%, B 5T K I DKW
Bk s BRI TG 7R . EE AR T DA
1/2MS. (1/2N)MS. 1/4MS Ay FE A 15 7 3 3047 48 48
Br 7%, a5 R 1/2MS N IE 7 1938 8% 1 4k 085
TR BERFRE, 5T NS R AMEF, 7T ge 2 il4
(1) 22 S5 38 B

A7l JeE AL A7) 37 30 A7 A AR D i 8, 2 2 A A
56 o SR PR [ SR R NAA+IBA 2H A3k 47 4b 78,
R RACRLF 1 T4 T5. T6 43 20 /9 1.0 mg - L
1) NAA, 11 AR AR A2 B T1L T2 T3 & B2 N
0.5 mg-L" NAA, U9 /& i Bk B2 I NAA X L938 4H
BE W AR A ) AEG o AR vl Re e Ak — 2
SO, AN Sk R 1A R, BT R . XIEERY
TEB T T AR R 5 R ILAE IBA J5T 234 B [ 5E 1 5%
PR, B NAA KBS e i IR B s K EZ R
SR A BB TR I, S N NAA Ji &R E AT
AR EZBRARE AR ERE S KHEKAST
b, SABEFUH A R

H R, B N A 523 LR AT 8 A A 2 15 B S T5 T T
Je 7 ORE AR, AR 7 —E M BUR B A B
P RA g . i RN, B NN E R
PLRMANTT I . — 2 il @ i) A i A, = SR A
AEAR AR AEMRE . X — RLLE AN 1.0 mg- L' IBA
(1) 1/2MS g3k A 855 75 55, % /N BB AT B 20 885 1 47
ARES ERFNN40.5%. HHAERBRNES
RZ , CLFE P B B B AR R R IR R LR AR IR
B B FRAAM R A S, WAk, B E K
FRRY), i 4- = 5 FF BE 0] D L 4- S05| Wk -3- R P
S FAPAEYIECER RS SR BT LE 2 s e AR AR Y
HRR R —. MY CEE K Martini 2521 7%

B, TAA S 3E A AR IR IR, BT ER R R B 0, H
TR R R . XIBR R 55 R IE A2
BT AR EE () IBA+TAA 44 Ab B = Fof 5
Al it o AR AR AR R, 25 SR AR IR AN AR B B S
1.0 mg-L" IBA+1.0 mg-L" TAA ] 1/2 MS 5537 5,
AEMRFATIL 90% . ALK, £ 1.0 mg- L' NAA+
1.0 mg- L' IBA AL FE 25 A T, L938 AR AR A8 AR 14 F
93.33% , AHEL T &0 70 Al & AR D W vy 5 AH L AR O
VIEAG , e ¥ B A % 7 3 5 29 50 d A TH IR AR .
CRASEE AR K. B E S AT
T AR M 3T K H R R, B U %A
63%. LI TR 32 F 5 R 3R S MR ) DK [R] Bt Ao ]
EAER R ZE 5, B B BT 7 A GRS, SR T
RORVIANBRAR, H A% 3870 0 FU AT 76 RF 22 58 k47
H

4 % w

Bims (4 A AT 3R (5 H ) IRHR ZF R
TEEE, I8 71.33%, AHIT T R L938 J3 235 9%
(1B B AME R . DUERK IR T L938 ZX Bt
YERAME A, 22 0.1 g- L' HgCL AL FE 40 min J& K #
RO B, AN A IR R 2805 35.3% , AR T
ST, DMk EIE 1S em AA K EIT THEE N
AMEAA , SR 1/2MS 85 77 58T 4R ARG 7%, BT i A
REOLET 4.4, 0T T L3S HEF 4k ARIE F= 1)
RIER R 3E . T4(1.0 mg L' NAA.1.0 mg-L" IBA)
NAEIT TR RLS G AMAHE, AR FL
93.33%, R4 29.08 cm, fFZ M F1 19.53 cm’ #l R 1A
FL1.05 cm’s
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