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Abstract: [Objective] Almond (Amygdalus communis L.) is an important fruit tree in the world, and
preservation of almond germplasm provides the basic materials for breeding of new varieties. This pa-
per studied the cryopreservation of almond germplasm resources in order to provide a practical refer-
ence for preservation of almond germplasm resources in China. [Methods] Dormant buds of almond
sterilized with 70% alcohol for 10 s and then with 0.1% HgCl, for 7-8 minutes were used as the experi-
mental materials, and an orthogonal design and single factor tests were used to evaluate the cryopreser-
vation of dormant apical buds of almond by droplet vitrification. Factors including pre-culture sucrose
concentration, pre-culture time, loading time and duration of exposure to PVS, were tested. The dor-
mant buds were suspended in 10 mL of liquid MS medium supplemented with 0, 0.1, 0.3, 0.5 or 0.7
mol - L' sucrose and pre-cultured in the dark at room temperature for 2 day. The dormant buds were ex-
cised and loaded for 0, 10, 20, 30 or 40 min at (24+2) “C in filteration-sterilized loading solution (LS)
(2 mol - L' glycerol and 0.4 mol - L' sucrose dissolved in MS liquid medium). After loading, the buds

Wik F1391:2017-09-21 32 H#1:2017-12-11

FEG 00 B AR 7 g VS AR HUR F A A R AR R FH R T S8 5 T O H (BRYB1504)

YRR 228, Lo, g SR, AL, 9F 98 75 1 D9 SRR ol g 8 AR AT S R 35 AR B2 . Tel: 0997-4680312, E-mail : jiangxi4684225@126.
com

*J{ {5 {E34 Author for correspondence. E-mail: 99234902@qq.com



368 BOOW = ]

were treated for 0, 30, 60, 90, 120 or 150 min with filteration-sterilized PVS,. At the end of the dehydra-
tion period, explants were transferred into 5 pL droplets of vitrification solution attached to aluminum
foil strips and rapidly immersed in LN for at least 24 h. For rewarming, the dormant buds were trans-
ferred to pre-heated (40 C) unloading solution (filteration-sterilized liquid MS medium with 1.2 mol-L"'
sucrose) for 30 s. After an equal volume of unloading solution (at room temperature) was added, the
samples were incubated for a further 30 min. The buds were inoculated in MS liquid medium at differ-
ent auxin concentrations, and the survival rate of almond was determined. [Results] Orthogonal test re-
sults showed that the effect of pre-culture time on the survival rate of dormant buds after cryopreserva-
tion was significant (P <0.01), while the effects of pre-culture sucrose concentration, loading time and
PVS2 treatment time were not significant. The effects of the 4 factors on the survival rate of dormant
buds after cryopreservation were pre-culture time > loading time > PVS, treatment time > pre-culture
sucrose concentration. The method of cryopreservation of vitreous method was established. The optimal
treatment regimen was: pre-culture in MS liquid medium containing 0.5 mol - L' sucrose for 2 days,
treatment for 20 min with the loading solution (MS +2 mol - L' glycerol+0.4 mol - L' sucrose), which
was sucked out with a sterile plastic dropper. After loading, the dormant buds were treated with filtera-
tion-sterilized PVS, (30% glycerol, 15% dimethyl sulfoxide, 15% ethylene glycol and 0.4 mol - L' su-
crose in MS liquid medium) for 120 min under ice-water mixture at 0 ‘C. Then 10 droplets of PVS,
each about 5 pl were placed on a sterile aluminum foil strip of 1 cm x 2.5 cm. A dormant bud was
placed into each of the droplet. The droplets with a dormant bud were quickly dipped in liquid nitrogen,
and placed into a freezing tube filled with liquid nitrogen, and sealed with a cover. These freezing tubes
were placed in a nylon yarn bag and placed in a liquid nitrogen tank. After storage in liquid nitrogen for
24 h, thawing was carried out at room temperature in a filteration-sterilized unloading solution (US)
(1.2 mol - L' sucrose dissolved in MS liquid medium) for 30 min. The solution remaining on the surface
of the dormant bud was removed with sterilized absorbent paper. After thawing and unloading of the sam-
ples processed by droplet vitrification, the buds were inoculated in MS liquid medium with 0.3 mol- L™ su-
crose and 7 g- L' agar and at a pH of 5.8, and incubated in darkness for 72 h. The explants were then
transferred to MS liquid medium with 0.3 mol- L™ sucrose, 0.3 mg- L' BAP, 0.5 mg- L' TAA, 0.3 mg- L
GA;and 7 g- L' agar at a pH of 5.8 and cultured at a 16-h photoperiod and 28 ‘C. After 30 days of cul-
ture, the survival rate of buds was 80.44%. The optimized program of cryopreservation used for the
‘Shache 1’ “Shache 11’ and ‘Shashe 18’ generated a survival rate of 87.41%, 85.44% and 83.02%, re-
spectively.[Conclusion] The droplet vitrification method increased the survival rate of almond dormant
buds after cryopreservation and proved to be viable for the long-term preservation of almond germ-
plasm.
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Table 2 Orthogonal test design results and range analysis
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Processing number Pre- culture time (A)/d Pre- cultur.e of sucrose Loading time (C)/min PVSZ proce.ssmg Survival rate/%
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1 1 0.3 20 70 65.71422.83 abcAB

2 1 0.4 30 90 67.50+9.57 abAB

3 1 0.5 40 120 65.00£12.91 abcAB
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Table 3 Variance analysis of survival rate of almond buds after cryopreservation

T FTHE #9% i P
Source of variation Sum of square Degrees of freedom Mean square F value p-value
Ttk F% 1 8] Pre- culture time 6390.43 2 3195.21 17.06%* 0.000 10
THRG FRHEH IR Sucrose concentration during pre-culture 155.92 2 77.96 0.42 0.66
%% 3 I} [7] Loading time 995.35 2 497.68 2.66 0.09
PVS, AL} 8] PVS, processing time 269.67 2 134.84 0.72 0.50
%7 Error 5055.54 27 187.24

T RRIRAE 0.01 K2R 35

Note: ** indicates significant difference at 0. 01 level.
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Table 4 Effect of recovery medium on seedling rate of

almond after cryopreservation
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Foft et Bk 22 Ao B i R ) 254, TR 2R 4 i H 87.5%
60.0%H172.5% . X535 505 itk 229 EAT LG 5 T
B HTE 4 CIRIR & Tk 21~28 d, fiHEA
PRGBS [ ZE A, 3B 7 1 i R, ARG A, S
WIEE D 25 e IRIRZER T 452 T AENRA
Yk F0 2L A AR 1R K, BRI T R R IR PR AT 1
RAFAM S AT AL TR L S ) B %
i AR ZE R AT ISR, 50D TIRIR Y IR — 25, i
T ARG T . EHIEH VE 145 Wk
B ZF, E B2 FH 0.5 mol- L [ pE A IS 7R W45 9% 2 d,
AT IR, V5 G R B AK T, B FE 1)
EHUP RS T AR S MBS R IEm T N
85.44% , Wi Ay £ S AR AY. Jrt Bk B ARG I (R AT A R 2
fET FISFLAE

N BRI R A R , B — 2
JUIE M, WA AT N TR E B 2 A i E
BRI,k s Mg SR F N B B AR 15 AN
FE RN ZE R RLIEAT R AT, ATV R IITE 20% L |,
WR/INFEBEFS A ] LSV Mo T & FE A AR AU
RAE . EEH VE 145 /N 33 AL B AR IR A

HFHIEZ RS Rz HE 15 P41
SRS 18 5 b, SR RUT RIS AR, AR
{7 5 (R RS 2 2 I 80% , 7t L JEL K ] g 2% /1N i
PR BT R B BOR , BN P T B, 7
URAL VR I Bl T8 TE AR B A B 3 S48, R
I, £5 9E 4K _E PV S, /N N AR IR 2598 5 T & He i, &
T AR, 35— iR D, D T UK RO 2 BRI AR A
AR I AR S8 B H PR e AR AR B 2R AR TN 40 °C
BRI, MR SZ IS8 5], T BGR A S DK BRI 2R B A
T R T B R A LR AT S TS .
EPILLIN0" DR N MRL, ST T /N B AL R
R TR RN 79.91%, 4 4 Th 84 53 b il R 2
S, M R /N B G RR R T 441
Bk A, 25 T EAN G, IX AT RESZ ik B & R R 1
SN, IR R AF 5 S R BT 80% .« /)N i Bt B
R RET 12 N FH AL e Wk AR5 B2 _E b £

e R AT
4 7w

FH /I 35 3 A R AR, DR AT 3R RE B2 DR A e B
RARZEZR o B KT IARIRZE SR, R RSB R IS,
F1 0.5 mol- L' Fiik% 7% REME AL FE 2 d, B4 FE 20
min, 0 'C '~ H PVS, i /K &b 3 120 min, BN 2 37 if
PVS, /N 4R a4t B ACIR PR 24 h 5, IR A
40 Cilf /K ARG (133 (1.2 mol- L™ i (1) MS)
H130 s, SR 5 PRI ORBR 25 2 B N 0T 66 1) e ok v o
%30 min, fE MS+0.3 mg- L' 6-BA+0.5 mg- L' IAA+
0.3 mg L' GA KB B e R rh g 5557 7 d Je #e 2] IR H
DGR B 57 Mk, B 2 A 80.00% , FE AT 1 Bk
PRAR ZE /NG B I A VR BB AGIR R R &R
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