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Conservation of in Vitro Shoots of Persimmon and Date Plum by Slow
Growth and Genetic Stability of Recovered Plantlets
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430070, China )

Abstract: Studies on conservation of in vitro shoots of persimmon ( Diospyros kaki Thunb. ) and date
plum (D. lotus L. ) by slow growth and genetic stability of recovered plantlets were carried out. Results
showed that 90% of in vitro shoots conserved on MS (1/2N) supplemented with 20 g/L sucrose, 7 g/L agar
and 500 mg/L soluble PVP added with 20 g/L mannitol or 1. 0 mg/L PP,;, respectively or on 1/2MS (1/2N)
supplemented with 15 g/L suerose, 7 g/L agar and 500 mg/L soluble PVP added with 0. 2 mg/L CPPU for 18
months at (6 +1)*Cand 800 Ix (12 h photoperiod) maintained viability. Those recovered plantlets conserved
with 3 methods above were analyzed on cytological and molecular levels respectively. Result showed both nu-
clear DNA content and chromosome numbers maintained as normal. And only few shoots cultivated with PP, ,
in which existed 0. 16% variation in Jirou persimmon owing to 3 distinct new bands appearing in 1827 ampli-
fied bands and 0. 86% variation in Date plum for 1 distinct new band and absence of 14 bands existing in 1736
amplified bands when 3 single-bud sibling lines were analyzed by RAPD markers respectively. Thus, it sugges-
ted these procedures would be effective and viable to conserve Diospyros germplasm by slow growth as above.
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FTERTRA R AN B IS FEAS MR EE EKWEW, SN REEBEMEET T

WAEREMIRM, USRS R AR BB R R AT

1 ME5FE% :
BT | Ak, YA 4 AN SR, KR, RE. 26, DRI, R EnREE R, {
MG ARES . S8 Hao VBT A RARBFHIKRA . BN H — MR 557, 5

PR B E AT ki 3R, BRI EE A FRRER,
BEMERRE . BERERA (621) CHAKEE (25 £2)C, K BB 500

(12 b/d) o BUAE R 5 mm FEFI S AHEFHRE MS (1/72N) + FERE 20 ¢/L+ 308 7 /L M =AM

B, —BEEEINNNZETEBEREEES O, EFERE TSRS d 545008 TARBERE

BT, 88T HAAE - REERNERESE (FENEBZE) ., Bl3~4 %k, EE3 K,
HERE: BOXEEAE S mm HERRINA £ KMHR ABA S KEZEN PP, B ERETH

HERBM MS (1/2N) + B8 20 g/L + 3fg 7 &/L + PVP 500 mg/L 555 5k CPPU 9 1/2MS (1/2N) +

HEWELS /L + 5887 /L +PVP 500 mg/L 35esep, IEH AT RS S JFHEEET (6+1)T M

800 Ix (12 h/d) MEEFFEFHRF. 6 NAK, 83 MTARERAER. BLES R, B3 ~4 4%,
WEHR: MMEF 18 A BHFENREEMRERRIEIERY, 6 AEEEIKRE A KIS
WAEREERI . % T A AR S MR DNA B o 6000 A= AR AR Bk AR 2 200 B e (g

CTAB 3£ BRI A DNA #E4T RAPD 4347, ot BECA R RIS SF IhIR 2

2 ER5

2.1 BEMERMNRESHRFARM

= URY, REGRE EEARIRERDER A TR, BEMNFERERER, AREKES
MK BI4 DAIREH 100% 580G ; BRI 6 MAR, (25 £2) CTFAMBREI ML, FER
RS, RBtAEEmEGME FOEK; ME (6 £ 1) CHRATIRE 100% 05, BEt—HES
i<, H800 kk S5OERM A KRR, @i, Wsrisad. #ik. SRR, (6 £1)°CHIB00
k U T RARER, FIEER, WEKSRE, Bk, EUEMRERREPERAX &4,

F1 BEEARRMNABRESRENER
Table 1 Effects of temperature and light on the survival and growth of Jirou shoots in vitro

B e e 15 % Survival rate (% ) H K E Growth height (mm)
Temperature( C ) Light(lx) 7 4 M 6 M 2 M 4 M 6M
252 800 100.0 a 100.0 a 83.7b 13.6 b 18.4 b 16.1 b
252 % Dark 100.0 a 100.0 a 87.6 b 19.6 a 25.1a 21.3a
6+l 800 100.0 a 100.0 a 100.0 a 6.2¢ 7.1¢ 8.5d
61 B% Dark 100.0 a 100.0 a 100.0 a 7.8¢ 85¢ 11.4 ¢

E: MUEA; FFIRERTFEREERFEREERLEOOS KT LERAREE, THo Note: M: Months; Means within

columns followed by the same letter are not significantly different at P =0.05 level by Duncan’ s new multiple test. The same below.

2.2 CPPUMREEFRTFHRM

%2R, CPPU N 0.2 mg/L i}, REFFID HETFIE R84 KRAE 18 A R AR EMN
FAER, WS B R BN 485 SMERE, &3 CPPU KB, 7R #ILE :
kA, BEHEASET, KEdEREDEEER, BEERERY, BEERAG—EEEIET . ¢

23 HERRESEENLN %
HEBEGREEAEBEE, NSRS AR, AR H RS T HF H 4R
(%£3), WEN20 /Lit, WEPFIIAF R EHA 18 A B RO ETE 95% LI L.
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%2 CPPURBMHXEHREREETENRM
Table 2 Effect of CPPU concentration on the survival of conserved persimmon shoots in vitre (%)
K BE Jirou B H#H#H Luotiantianshi
CPPU (mg/ L)
6M 9M 12 M 15 M 18 M 6M 9M 12 M 15M 18 M
0.0 100.0 84.3 60.5 <50 <50 98.4 70.3 <50 <50 <50
0.05 100. 0 93.2 85.4 61.2 <50 100.0 85.2 62.1 <50 <50
0.1 100.0 100. 0 100.0 94.6 82.9 100.0 95.4 80.1 72.8 63.4
0.2 100.0 100.0 100. 0 100.0 100. 0 100.0 98.2 92.3 85.6 79.5
0.5 81.3 53.1 <50 <50 <50 73.5 <50 <50 <50 <S50
3 EREREMAE SREEEEEOMM
Table 3 Effect of mannitol concentration on the survival of conserved persimmon shoots in vitro (%)
HRE REB Jirou FH=E Youhou
Mannitol(g / L) 6 M 9M 12 M 15 M 18 M 6 M 9M 12 M 15 M 18 M
0 100.0 80.9 64.2 <50 <S50 98.2 75.4 53.7 <50 <50
5 100.0 90.1 80.3 53.2 <50 100.0 89.6 78.3 <50 <50
10 100. 0 100. 0 96. 4 92.7 90.9 100.0 100.0 100. 0 90.3 85.4
20 100.0 100. 0 100. 0 100. 0 100. 0 100.0 100.0 100. 0 100.0 95.8
50 100.0 92.3 79.4 61.4 <50 97.8 89.6 65. 4 <50 <50

2.4 ABA XHEBHRFHRME

ABA BEERMM AP EHMKARK, TATREHRE" . AXB XM, ABA (0, 0.5,
1.0, 2.0 #15.0 mg/L) ZHHRBMEAIREHRAE 18 MAM, FEERET 50%, HHEE
KF2.0 mg/Lit, BERETFLEEHMSHAIE, THMSGERL, MILARE, Bk, ABA FKE

HIMAEEREERERE,
2.5 PPy, MRAEHRFNRMW

B 4 A H, PPy, i EREBHIA T TAB SR E R, WEH 1.0 mg/L i, {RF 184

A BRRERIAE H 90. 6% 16, BT FIREEEAMBIEL; KEHNO0.5 #2.0 mg/L LMK Z,;
BEH5.0 mg/L BERBHXABHWBEEMEA, LENSHE, B, PPyRELEKE AL 0 mg/L,
T4 PP, REMABHEEFRENREREERENKM

Tabled Effect of PP,;, concentration on the survival of conserved Jirou and Date plum shoots in vitro (%)
PPy (mg/ L) R BB Jirou B 1L F Date plum
6M gM 12 M IS M 18 M 6M IM 12 M 15 M 18 M
0.0 100. 0 83.5 59.4 <50 <50 100.0 90.6 82.3 69. 8 <50
0.5 100.0 90.5 83.2 53.2 <50 100.0 100.0 100.0 93.2 78.1
1.0 100. 0 100.0 100.0 95.7 90. 6 1060.0 100.0 100. 0 100.0 100.0
2.0 100.0 100.0 85.4 71.3 64. 1 100.0 98.3 80. 2 71.4 51.6
5.0 86. 5 62.1 <50 <50 <50 69.1 <50 <50 <50 <50

2.6 RIFEMNKAEHREEF

Xt b 3 R B AR A 18 A Y IRERIA
EHIKEBFN ST TR (£K5), ERAH
B, IREEMRAERENRB/MKR o H &8 20
g/L, CPPU 0.2 mg/L | PP, 1. 0 mg/L; HAFHATEC
MABNKIX R CPPU 0.2 mg/L, H#&RE 20 gL,
PPy, 1.0 mg/L (MR I, 2a~2¢); thkEBEFRA,
3FMTBEREFEFERAEERHAEERK, HARK

RS TRARBEKERFLADEES 18 M ANERIER

Table S Comparison of Jirou shoots in vitro conserved

for 18 months by different slow-growth methods

wmy
Addition

ERBE

Growth height(mm) Multiple

BB KEERE

Recovery rate(% )

PP,; 1.0 mg/L

HEERE Mannitol 20 g/L 21.3 a
CPPU 0.2 mg/L

9.5¢

13.2 b

1.4 ¢
1.7b
3.5a

100.0 a
100.0 a
100.0 a
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#ag (BT, 1, 3), 6 G, IEAKEEARLIEN, ERRE, \REREL (BRI, 4).
2.7 BEEREEREMEEN

WE RS EEERE EREES I REH, 7 DNA SEMPEKEE ERAL 5RFATH
M-, RAEXEZES (B BRI, 1~5), % CPPU 0.2 mg/L. HEERF 20 g/ L 0
PPy, 1.0 mg/L 9 3 FOFILARAF 18 11 J5 MK BR PR A AR ¥EAT RAPD 2047 (BFRRORAT TS REALERLAR
FEIRH 3 AR R R, LMRAFATE L DMEFG AR AX ), 112 KEEYLE I EP 8%+, 7 CP-
PUO.2 mg/L MHEEEE 20 o/L LRFRIEA AR A TRIET (BRI, 6, 7), T PPy 1.0
mg/L FERFFIILI T 3 KHH (ERI, 9), BRFHO0.16%, FHK TN HIffifE CPPU
0.2 mg/L. BiEF7E PPy 1.0 mg/L H{RFF 18 A EHAEAEKBEIE LR, 4RP B ER
RMEEEARA AR ER (FRD, 8), MEETICHHA T 14 FREH 1 FHF (BRI,
10a ~10d), ZAREN0.86% . MMERFLETIREFNARRENIESREFFIE, WRTER
HHEAFRRRINYE X,

200} r 200T 200
2 200}
- F
= I
2150+ 150+ . 150 +
; 1504 .
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S I
E= a 0 |
X 50 50| 50 50
2 L H
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0 50 1I00 . 150 0 50 100 150 0 50 | 106 - N150 0 50 100 150
P IIBE Fluorescence intensity
1 RE % DNA RA MM B Z D
a, a’. REMFEEFERHELTF; b, b REFATHRER MK,
Fig. 1 Analysis by flow cytometry of nucleus DNA of in vitro shoots

a, a’. Date plum before-conserved and conserved; b, b’. Jirou before-conserved and conserved.

3 e

ZRERKERFPHNRE L, EWERTICROENERE, BEERERLE (k%
BREMERES) MEHEAN . FRBURMETTREHHIMEE, WY WEN SRR,
FRMBEFEAN 3N ETBERFHIT TR, SREME (6£1)CMAMEL00 Ix (12 h/d) KETF,
RESHERMEHEE 20 g/L 5, PP, 1.0 mg/L By MS (1/2N) ¥3R¥m4 CPPU 0.2 mg/L 79 1/2MS
(172N) BFEELAFR BT 18 NAE, FIELRETX 100%, EREINA ABA KI5 H 1 PR
HRAEFE, XOBES ABA E—MA KN, MRS KA KRB 7L 2 HE
X, BEEREEHE—SET,

BEGENEES, REES RAEEEAMEREYRORA, BIXMIEFT WAL
YRR EERYE . ABE5E 4 HIX HEE B 20 /L 5 PP,y, 1.0 mg/L B9 MS (1/2N) H53R% b5 CPPU 0. 2
mg/L {9 1/2MS (1/2N) 355 FRFEOFEAMBET TGRS, 4R, T4 DNA 8
MR EERH T, BWARERE, XS R— M2 EHEY, T84 KINEKRIFE S, DNA
B N B S A F A A F A L, DNA KE AR, R 7B A B
BRI B AL 5 A W BIAR R, TIZE PPy, 1.0 mg/L (3% 5532 HRFERIRDR b, WKER 3 Atk B
A IAMEET TSR0, 1 MR T 2 &Enes, BT T3 AEMKESR 1 MEH T 6 foik
W, VBT 5 &R, 1 MNHMBLT 3 REREHM | £FIE ., FET, E% RAPD 7, &
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BERR WA : 1 ~5. {ECAHRIEEM BT T (2n=2x =307, P (Zn=6x =90 W (2n=6x=%00, 1 (2n=6x=20). BiF
fie (2n=6x=900 HNAUNEEEL 6. (7{E CPPU O 2 mg/L FMAHEE RAPD OF 8] {4 479 4 % OPA-12, OPPA-IS RIOPBOLY . 7. 4
(P ERAE 20 /L AKER RAPD (RN 2 5577505005 S05. SO8 fS19) 8 [R{A(E CPPU 0.2 mg/L A9 % (1A BAPD 455 | 4
FAG|HR S02, S0U, 811, 533 HISYR) .9 {77 PPy 1.0 medL, |- (93

16 RAPD AR ( 249 4 4 S06, S0 #5117 104
ViLf RAPD %A1 (100 A % {71590 S06, S-10 Fl S-11; 10b ~ 10d 3 H4E 75 5 OPA-11, OPA-16
15337 Ee v %100 bip marker, a ¥ MTTHIT TR, ay ~ ay, A{RTEASI93 PIAER, AL g ek (TR A 8+ S o 3 I o

~10d. {2974 IMPaye 1.0 mgsl, B

2=
T

Explanation of plates T ; | 5. Chromusome number of plantlets afler conservation, which were Date plum (2n =25 =307, Jirou {2n =fix =
90, Fuyu (2n=6%=907, Youhou [ 2n =6x =901 and Luoliantianshi i 2n =6x =907 in turn. 6. RAPD patterns of Trrou conserverd an medinm
added with CPPU Q02 me/L { Primers were OPA-12, OPA-15 aod OPB41 from lefl 1o right ). 7. BAPD pattems of Jiou vonserved on medium
added with mannital 20 w71, { Primers were 305, S208 anid S-19 fram Teft o vight ], 8. RAPD patterns of Lustiantianshi conserver on medium adid-
ed with CPPU 0. 2 mgs1, { Primers were S42, 809, S-11, S-33 and S98 [om left 1o right]. 9. RAPD patterns of Jirou canserved on medium
adied with PPy 1 Omgs L { Priniers were 506, S-10 and 8211 Trom Iefi 1o right 3. 100 - 10d. RAPD pattems of Date plum consersed o medinm
added with PPy 1 Omgs/L {10a. Primers were S06. S-10 and S-11 from [efl o right. 10k = 10d, Primers were OPA-11. OPA-16 and 532 in
turn . M owas 100 bp marker, Lane a wis | single-bud sibling line before conservation, Lane ay toay were 3 single-hud sibling hnes alter vonserva-

tion. The single arrowhead indicated absent hand anid the double arrowhead indicaled new hand.
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