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Strawberry Plantlets Somaclonal Variation
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('Donghai Agricultural Experimental Station, Chinese Academy of Agricultural Sciences, Donghai Jiangsu 222300;
*Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009)
Abstract: Variations are easily induced in tissue culture of plants. They significantly affect the genetic
stability of plants, and limit the application of tissue culture technology in agriculture. Strawberry in witro
seedlings have been widely used in agricultural production. However, the variations often occur in tissue
culture of plant, which seriously influence the agricultural production efficiency. Therefore, it is an urgent
problem to effectively control the occurrence of the variations in vitro rapid propagation of strawberry and other
plants. The main factors affecting the occurrence of the variations were analyzed. These factors included
explant types, genotypes, the types and proportion of different hormones in the medium, the time and times of
subculture. And the inherent genetic mechanism of the variations had chromosomal abnormalities, transposon
activation, gene mutation and so on. In order to effectively control the variation occurrence in tissue culture of
strawberry, it was suggested to select the young explants, optimize the culture medium formula, control the
multiplication coefficient and the subculture times, and culture the tissues under proper light and temperature
conditions. Meanwhile, using the methods of morphological observation, RAPD, SSR and so on to detect the
variations in tissue culture seedlings could eliminate the variant seedlings and reduce the adverse effects of the

variant plants to production. By summarizing the causes and the effective controlling ways of the variation of
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strawberry in vitro, it would provide valuable reference for the healthy development of plant virus—free tissue

and rapid propagation of plants including strawberry. Moreover, the deep understanding of variation would

provide a new way for the improvement and breeding of new varieties.

Key words: strawberry; somaclonal variation; rapid propagation; application

0515

LRV ZAEE I, NRR B R 37, AR AR h A 24t P
BA R MR BLS , R AME A, 75 To R 4R 2 R ik
17N TR 77 LKA e B AR Al ikl 7 A 2 5 il
(A= S BRI . AR AU I R TR
RERE A AL, anmt B 2RO AR A MG IR S AT Ry 5%
SRAF AR AR, BT I A H U R A A0l Ak
TE R A AE R R R HR

B R W 57 43 25 N 35 R (Rosaceae) B4 &
(Fragaria), /& 2 L W S AKEY) , 21 2% FJE KR
B, SR R AR R B AT O, B FEANME IR
ZRRE T o BT HEAT P B0 MR AR 2R
LHHANH B B, Fod, B B AR AR, WA
B, WA = AR AN AR R 2R, S B U
Pk 5y 52 995 B 12 L A6 45 S opPaR AL , 7= B R0 i E 55 1 B
BREE, BT RRFER, AL AR IRE A
15 DA B S AN . Miner T+ 1963 4F fi 46 i T Hi i
2RI R AT T R AR B S L 20 20 70
FEARBRIN B S SR T AR B B I . [ Py, B
YRR 1981 AR AT T A AR E AR A BT, R T
AN R EEA AT LIS B LG H (] = A3 2 B A BT
1985 4 o [ g 37 1A — N A I B o R M, S R
(1 34 ol 45 B 2HL RN AT it 55 1) 4 R R T R R R
LK, 4= [ 22 AR BE BT A B AR S IR 3T T R
T R AR IR SE I T AR I R T A A
PR AR R AR

(LR, [t 4 X 2 5 4k A4t G 1 R 78 S 1 R BRI
NHIFFE, RITE M 7278 S5 - ke 2 71 5 1 AR R 1
FENARAE =, B T SO B AR T R ERR T  R RE
BHAS T ZH 5 R EHOR I A = R AT 5. R anqeT A 4%
P ToPE R AL IR AR, FRARAS e AE AL A P T ) Ok
AEATER 2 R 2H 8 R B ol A A 7 R R R R I O
B, T, 2B X LR AT i T T 2R AR S 2RI |
EAE VLA HE AT T RS 5 T, FERT S
PR AR A = B AT S AT TR
1 ESAEEERITERT R ENEEfSEEIE

LR TC I R AR, PR A A e, AR st
fEREME, AT 3 R M B AL AL e FE AR A e . RO I
FEAR Sl RPN A KB 7= 8 B R B AL, F

B A B AR AL AR BR W o] I PR TE TR R RR b e St
AH G TR P ) A2 A, FLBAE M o AR R A e, T AR
FRIASZ 5 155 AR S D) 5 3 O 38 A% 4 o AR B
B, R R A Z B, HAE Gl e ik, B
BRI TR AR AL 7 2 s . IR Rk
A, PEE S TN A B ROR AT PR ) kA A
A8 A, {EL[R] Bt A R A it o 5 R A R AR AL T
B RS AR,
11 A EF =AM TRER

SR B 2H B A S () A iR DR A AR SR AL A
VDL R R R PR S L L SRR B TR R IR B S

20 1 A MR A 1 38 BORITREL ) 1) 6 R Y, 1 e s
BRSO AR AR R L AME AR B A E AR K
ARG , IR TAD B A, A 240 i ) I 1 R 73 S A0 3 gt 6 v, 1T
X} it o 35 (K] Y () ZH 56 R B A ek 2 R RA (], L R
iR M R A R R R AN, AR
AN, A B SR AL Ty R AR AR e A A 5y R AR
/Eﬁ[ll-ﬂlo

o 155 55 23 BOIE 9 0 B 5 3 R Y 2 S 40
FAR R (OB R R, s I AR MR W AR B
SR EERREER 4 2R (L dh i 2L,
PEE 2 Fh 20 2R o A RN AR K, AT 3 28 1 TR AT 3E
FRAK  ARKERN FEH T REEY EREK,
REFE R (R AR K . R AE N ANIE A N
W, L B PR S AN K306 AR 7 ()75 T N A AR A R
PIARM, CRE )RR IR G EE M — M ER
(s FREE, HAR A R R R AR, 280 AR ARG
RS S S AR AR 7 R, SRR R 5
Hs X PR A R, 5 IBALIAA FINAAFH L, 2,
A-D 75 2 15 41 B A 434k « S840 4 43055 5 R RE 2 4 i
T RS It A% H A P S 3, T T 4 i A G PRI A
WP 5 B[] AR E R B3, IR R KT A
ZIER MBS R IR, HAS [F) B il o 2 885 B 75 e £
PR BBUAR S, PeAb , 5B B IO 7R I, ¢
e PRI 2R TR AT 7 A T A P S BRI B R B
2 FEAHLAEKEURRA R, 7= 4w te il i 40 i ik
FIVE 3 A T S AN AR S0, 1% % AR ) 20 24
EATR e G VE AR5 , DR b 75 78 5% 77 38 vh B n— S
KAV UARE TSR, 559 B ik R 1 3 BRI A



IR W 45 « S5 2L A L T A R A ST * 79 -

W SR R TR 5 P8 B 2 B RS, i mT A B
B, (H 7 38 s 30 L 0 IR R IR AT TR R B, DL
AR DR A U I 355 75 B v, AR P AR T T LB
A KT RIS, SXof e B A B R A 98 R IR, 15 5%
TR ) R 2 3 B AR I B A AR
g S AR

Y BE SR AR AR SRS £ Hh 42 5 A Y T
A RERR L R P R DR 2 . RS R R, K2
R E g AR TR R E I T RS R E
AR, A SURAE AR k. Y A
FH A 70 () B 200 Pt 2L i, A Kb 22 A8 o e B A Y
B, S5 BRAN , 24P, B FRIGFE RS JIHE RS, AT AL T Ak
ENGIEAE =058 WS AR S vr e sl & E RS2
B3 B FZ M, 5T g AR S R AR I R R AR X — i AR AR
WIS, AT R ECE S AR e kAR . AR Rl
P 20 2R R AR ARSI o2 s AR e B R 2
—, PRI TR ARG, AR 22, AR Y e B
Fr I AR 2 B [ R0 SO, FLAS T MO OR BE L X
ZH B A5 RO, 4 AR S SR gl v
1.2 A3 L7 = A

H 1T, X B AE 2H 35 AR S A R 3R T e s, AR S
(1973 FALEE = A48 Y A S L R T AL RN L R

T S 5 PO R ) 2 R R R B AR T
PRAT NS S5, B AR S P 2 T R A 2 5 T A T AR
M2 20% 7 A5 AR G AR AR S, G o G E Ak il /D 1Y)
S o 280, 00 2 A RN, e AR R I T K AR AN
/INZE SEE T AT 2H 2 B P A R R R R ) S AR B
H Agh i 48 722 Amato™ I\ ARG L 15 77 4 22 4%
SRR TR R R AR R R A S 0
] — % 73 B AE IR B REEAT SRR SR, B M e
BH S S R, oz sy Rk R, Gt )
oy BEANGE L g 22 () A2 5] R SRR 2 77 AR AR T I
RGOS E R R X QR bR T B 4
P 5w, LA T ML M AT 4 . dH S AR AR AR B 1
HL I, Gt AR AR B 22 , AR R 400 100 2 Bt gl MK
TR, H T R R IR, AR R e 85 )
SR AR FE T BT etk 5211 58 BUE AN BE
T Bt b 53 TC 21 248 L A S ) J5 AR G s pk S5 i Fn 8 B
KA EE,

AT BTN A e B HEAE . R
HRREFR IR, VF 2AKHE DS S e 1 i B0eE ™
() INF — 26 1y 4 DS S 3 Joe -t LA e s MR, HL
ot A A 2 o B T ) PR A T3 . ZH B e AR 25

s o TR R I & P A A R
BRI W R AR AL, 51— 5471 35 PRI A A
I S B PR AR Bt AR IR, 5 H AN i A AR
FHRLH RIS 28 (R R E T2

R AT AL B A AL R b, R R
A2 PR AR R R B AR E S BN
FALE, ot A AR AR 3 0 D (B BERS AR PRI EEAT S
SE AR, A2 — 5 N AR R i 2R
ZH v P el A 2 A PR A A A W DA T 2 ) i PR )
i, DNA F AL 5 5 R (0 3 T8 3 DDA O, R 2R KT
(A4, AT L SO e th SR 45 A B 5 R AR R
ST DN i, DT ) e a2 PR F R4 i
WA S50} 21 15 5 B0 A DNA F A0 AR S R iF 72 R IR
B BT A A HT T DNA F AL KPR E
AR, AL AT T e B IR B T R PRl 3R
RS AR A A D R AR o XA A S o R A AR
SEPERIRIT LRI 12 R AR B A Ja A nl R e 1A% . H
72 A% AT Ja ARAN BE DR UIE 2 57t A A E 38 A%, HE D L 7T g
AR AR R IR AR E
2 PETRX A AT

H i B85 R BORTEA P RN, AR
S P SR T ORHIE T A P B, A
S A5 A P B A AR M B DR AR B R R R R R A
A2 . I A G TR AR AT R R A A A B A
ARAPR A RE P LA S, B2 A AR, 1K™ 8
SOME T B EORAE A 7 e RN

AR RE A W ORI A TR R, A
1], A e 2 2R B 4w R IR AL BB I AL,
Wy 1E o B 73 4170 R P A 0 R 1 AN RE IR AR AR 5 BB S
PREib B 22 R A K 18, R RN R KR E
BANAE P2 B, A2 5 P A O A A N 22, S0 R
AP B2 AR, B Je ik AT R R A
P JE IIASTEAE RS B AR AN IR SR ™ L SEET . Kinet
SENIE S 1 e 2H 1 AR S v AR SRS B AR R
SEAR /N, 6 A 5 (0 A v AT SR, RODLIR — R AT
BEATR R A% o I 22 BOANA AR 2 BEAT IR AT T, B
A2 S IRAE SR AR BEHEAT AR B 1A, X — R DU & 4
A R R BRI AS RS2 L, 71 E 5 5 A AL v 11 7
NZVE

SR S AN AE TR I 25 AR AR 2 o AT AR
SN, LM (0 4L DR PP AT ™ R S R
UNAE A AR T R AR & L 22 R IR AR AT SR AR AN T
bk, 22 SERE R IR, BRSO 2% BE A A 7
25, RS RRAYIRAE N BB 7 B A 5P E R



* 80 - PBLF @K http://www.casb.org.cn

B, A8 S a5 45 P AR ALV 2 B RS, B ueEs ,
WA TR B, B S e PRI BT, AR S A R I 2 S A
F= BIE BB K& SRk, B 5 5l i & v i 4,
DRI 97 712 A 42 1) 2L 5 IR B AR R AR SR R A
3 AIET R FAE

PH R S e HAS T AR AR
YRS A S — FUR AR AR S R R 4k AR IR B
(IR 1G22, G AR K B SR A 22 () it , 78 ¥ 40
¥ BT RBOGK B R E G R (A5 — 12
(2, A B A S R I AR PR B R B, BOK A 5
R R Y i Ty e

AR e R R AR A LB G 22 A, i RS 5% A
P2 AR oy AR ) S 2 A T TN AT A
AN % W, H AT R BRI B R A RFLP,
RAPD. SSR % , 3% F i &4 5 vk vl 72 2 85 1 b R B 7Y
SRS E ) DNA ZKFAR 5 1 4 2L 2 i, 5 L A st
BEAT 5B AT ek Je BN A 7 i R R AN B

X RLEE AR e 4R, 1 O AR AME AR B
SRR R P HCR A4, Sl P B R B 1 A )
AR SR R AT VS, S SRR K B A R AT
Al e LS5 7 R . Hok, PR A I 2
HLOMERHAAATRZ  IREEAE KK, B R 5
AT Z H AR AL, 5537 1) R I8 5 B A A S5
BT 2R, . B, AT A AR, 464K 8E
TR R I3 AT HEE , ELIR] BRI AN B R K, SR A B 3
Jita T 35 B B AR T H AR, A, 6 TR
(A A5 5, B S A0 BB T R AR AR % P A
R, RBRAME S 2 5 0 B AR 2R
J T JE HH R T RN K BB I 3, A R SR R AR A
PR a0 AR K R4S, FE R IB AL , PUVEIRES , A=A &
25, TR0 S 2, R HEAT SR S AT R0k b 41
B EAR R

TR SRR AR R, EE A @ DL
TR IR EIAT A A (DI HI AR 5 R A R 5 4%
fFo TEF ST T RS RS S5 1 AT RE R 3 AR SR = AR 1 B
T FEA b, SRHL 2 P4 it s D 4 B e A e i R A
AR, G B B b nT W %% ) i AT e AR S 2H A Bl Ak
B A R P B AR A, B A 45 ) 5 R E 5.0 DA
N TR G A 2 B F R B w7 A KR RN TR AN R
st PP B T A K R P RIS FH A B e B i 7 I A
A A S R () A A 2 s s ) kAR B A B 8 AR
DA o () B AR B e s 1 A P i fe . A S 37
AR R B I 2R A 8 7 T # SR AR 4008 EE A W O 7
B BT B 5 AT K 2 %, XA

FEINAR SR IR . AN F AT AL R R, A i B
MBEAT 220, A 2B KON SE IR, A
KB NAH 75 Ja B EAR A AR, SR 5 2 FR B b ==
(70 - 2 o b AT o) ) 25 A AR R L BB A R
ZERFETR
4 BETRHFA

AR S AE A D AL T R 3 A7 A ZE M BOR
WF7E 3 AR AR5 B BEAT PR A 7= 2 B T8
AR 1) (ELF b K DU D ] e AT R ) i A 2 R A
W A B RO AT, PR 7 4 o M 4L R ) AR R
[ o

21 B AR S A A I ot R R R A I TR 4
M BORAN R ER R A B A 5, AT A H A i
AT AR b R OB M B SR L, AR R A
NTIEFEMEF , GERG R B R A6 0 R AEIR A
BT MR R A . I 5 N TE R A G, T
RO D 20 85 A2 S A, 4R v A AR A 11 7 8 A8
AL B R T NN E (LSRR T, AT H Y
b 75 296 1) BT 1R BT B SR AR AR R 2 v oM e
AR S, P 5 A S SR A 1 22 3 WD S 1R 8
quJW]O

2R B AR S R PR TR DU SR Bk 4R v AT
RAM, AR LS P Al AT H RS S P B sl fb 2
A, BEAT AT B A AP A AT R Rk . HE RO
Fd it 7 KB R], 78 70 M REX S LR i H
U R L AT e AR SR A — A A R AR
LB 7 A ) R AR AR IR 3 v TR G A e I S 1
FEEA, BEHBER LT TARZAANR
PR OB R 451 S R0 B AR 22 A6 AR 22 38 it sl R
H AR 7, oAb, X E A RIS &R R
LR P s WO R S P S S 7
AR S AL R0 R A AE AR L BE T BRI
LU, Rk, B 2R BRI H RO Ao
A RN B R B h AL S AT A AL
T B AR LI 5 BT R OR AR T R R
Ji T o

TEZH 1A 7 52 AR 22 PR R A2, L o R i A
PR 3 B AR S JE AR AR S R TR AN AR S AR 22 5
WA, o S M AR S R AR AR B DR R H B AT AN T
PEml, PRI AL B H IVEIR 2SS bk, R 82
o LR T R (0 45 SR R A A R R A
o, IR HOBT R i 355 25 Bk, A2 57
FE R b P 50 R AT A 7 5 TR A B R



IR W 45 « S5 2L A L T A R A ST

'810

5 B2
5.1 ¥H TG = LR T

BAE L R W A A S T R [ AR WA AR
FEH R ARG AE T A 5] RS AR 0 AT R 2R RN AR
(R EIR FL Al b, I 5 IR SR AT AR A e B A S R )
FE AR =B, T A R ) A e B R 2B, T AE RO 2 1T
| GRAR B T R AR FZ i , BB AL S E)
220 B 77 AR L B R e ™ L i R AL BT R
BUR BT I, A BRI 2 24 AT A RS A 7 1)
LBrE R, T 2 FHRKER A A, R, &
HEZH R B T AE AR T R B AN AT B R

H BT, o FRE 4 15 1 AR S O LD (HR AR S A
B R AR P R a2 AN S e, A 2H 35 AR S
R AR EE ., R, 5 5 5aE 5 A
F ORI AR B ARSI 5 D0 o IO 1 AT T AR
BRI, o 2H 85 A S A I R FLEE AT, R i 2
B AN R , R R IR D A8 S 5 2B 2 AN R
Wi H ) 2H B e AR A R Bk = 4 — I A R B, A5 R
I EEAT I AR KA — , 5 2 85 A48 57 R A RN AL
FEAS AR, of 28 S 1A s il 2 A 22 %, BRI,
i) G0 S B B H R P A A2 7=, 2 AR SR A B 7k
b e ) EL LT 4
5.2 L0353 FHURL GG BT R Fe 5 A

AR5 AR S 1) 30 1 T L A 2 R R A P e A B
A, 15 T A S 4 v R e 2H S TR AR
PR o I AR ARG I TV WP Ay B AR R T R
FEAE BRI, B et R HR I H sk e, A
T R A0 PR R AT R A ek A R PR AR i
ATBY BRI, 43 B 435570 S (1) B A R s ML) gk o A
B R B0 18 1 01 hs i, T8 e 2H 85 T R
TUAG Bk o X 21 5570 S5 T B R LR 35 IR 45 IR TR N
T WA ] B T 2B AL R AL A% S (1) AR , R dn ]
A AR ) BT S AR AL T 2 V) SR AT @A

Sk

[1] B XA, B AR, % b [E 5 (Fragaria) {54 (14 43 J50 7T
[9]. & 2241, 2006,3(1):1-5.

[2] ZRITH, REBE RS RS TR TR [I]. 0L T 40k
F}5#,2014(6):56-58.

[8] B 22E b Xt 75 FAE 2R B AR 1 77 K i B TR [J].
rF [ S 4,1981,3:38-41.

[4] KA, SR 1562 4 [ o, 20 20 5 A 2H 85 0t 2t T PR B BOR 5 8
[3]. 5 3,2013,4:6-9.

[5] BRI JURD ARG R b ol 4 25 B SR i 253 1 A 7 BRI 72 [9].
IACE 25,2013,10:23.

(6]

(71

(8]

[°]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

FIE TR AT AL, 55 FLAE 2RI R R B HOR TR 7T [0 R L
HiIH T, 2014,12:124-125.

R4, S MRS o PR IR, 8 B R 18 Bl i ) AL 5 DR S A 5 1 2 7
ARAFFE[I]. AL F A, 2015(20):51-52.

Tk ok A A AR 1 ST R AR IR R L A%
A5 S B 72 [J]. A 2491, 2006,23(4):542-546.

X Y R Sy 501 = B, S5 AL A T D A S Y 9174 B B i R [9].
T4 24 5¢,2013,2:117-124.

Bhojwani S S, Dantu P K. Plant tissue culture: an introductory text
[M].London,Springer,2013:141-153.

AR TR B RN, SRR (1 L R B SR U R [3]. 3 AR Ak L,
2013,8:14.

BRI, 25567, B B, SRS [ 2 DR R A I B A A AU R D
Ft[9]. 4677 fiE 2:,2014(21):15-16.

Kadhimi A A, Alhasnawi A N, Mohamad A, et al. Tissue culture and
some of the factors affecting them and the micropropagation of
strawberry[J]. Life Science Journal,2014,11(8):484-493.

Tl 5, R, A R G LU X AR I AN SE 2 4 A IR s ).
16771 Z,2014(8):96-99.

R AR ARG W8 4, AN IR AR A A U Y R I
A ER R R R [0]. L 75 RV RL,2013,41(20):43-45.

RAESY AR A o 3R S ) 84 JE il A = 5 A 2R [0]. 5
[Rl 4 2% 5 )8 Fi A 4)%%,2010,29(6):1142-1151.

Guo L F, Xue F D, Guo J F, et al. Plant tissue culture: a recent
progress and potential applications[J]. Agricultural Science &
Technology,2014,15(12):2088-2095,2099.

G B RN, R B A IR S A AN R ¢ SR AR 2R
TR BRI 7T [3]. 4% 2441, 2015,5(8): 73-77.

Nehra N S, Kartha K K, Stushnoff C, et al. The influence of plant
growth regulator concentrations and callus age on somaclonal
variation in callus culture regenerants of strawberry[J]. Plant Cell,
Tissue and Organ Culture,1992,29(3):257-268.

TR IR BT I, T Se NI, A R A O AL AN e R AR AT AR
FIBIE S [3] A9 1 K22 5441,2001,5(1):27-29.

FRLAR AR T Q1 SC A SV SR AR AT TR A G (AR RO S (] AR WAL B
%t,2002,1:106-107.

Zhang D, Wang Z H, Wang N N, et al. Tissue culture- induced
heritable genomic variation in rice, and their phenotypic
implications[J]. PLoS One,2014,9(5):€96879.

Kumar S. Studies on plant regeneration and somaclonal variation in
wheat[D]. Indian,Chaudhary Charan Singh University,2014.

Amato F D, Bayliss M W. Cytogenetics of plant cell and tissue
cultures and their regenerates[J]. Critical Reviews in Plant Sciences,
1985,3(1):73-112.

Mujib A, Banerjee S, Ghosh P D. Tissue cluture induced variability
in some horticultural important rnamentals: chromosomal and
molecular basis-a review[J]. Biotechnology,2013,12(6):213-224.

Liu Z L, Han F P, Tan M, et al. Activation of a rice endogenous
retrotransposon Tos17 in tissue culture is accompanied by cytosine
demethylation and causes heritable alteration in methylation pattern
of flanking genomic regions[J]. Theoretical and Applied Genetics,
2004,109(1):200-209.



© 82 PBEEEER http://www.casb.org.cn

[27] Suoniemi A, Narvanto A, Schulman A H. The BARE- 1 [40] =EJoar Zefe, % 2 v M A 4R 57 i AR gl i TE v R AR B 5 D).
retrotransposon is transcribed in barley from an LTR promoter [ e 27 1%,2010,26(14):70-73.
active in transient assays[J]. Plant Molecular Biology,1996,31(2): [41] RWLZL I, AR T A AR YR AR B AR I8 A R 8 3]
295-306. A 27241, 2014,4(8):88-91.

[28] Azman A S, Mhiri C, Grandbastien M A, et al. Transposable [42] Sales E K, Butardo N G. Molecular analysis of somaclonal
elements and the detection of somaclonal variation in plant tissue variation in tissue culture derived bananas using MSAP and SSR
culture: a review[J]. Malaysian Applied Biology,2014,43(1):1-12. markers[J]. International Journal of Biological,2014,8(6):615-622.

[29] Neelakandan A K, Wang K. Recent progress in the understanding of [43] Bose L K, Kar M, Bhattacharya B, et al. A highly efficient and
tissue culture-induced genome level changes in plants and potential improved protocol for exploitation of somaclonal variation for
applications[J]. Plant Cell Report,2012,31(4):597-620. enhancing alien gene introgression in wide cross hybrid of Oryza

[30] Zhang Z H. Epigenetic and genetic variation in micro- propagated sativa/Oryza brachyantha[J]. African Journal of Agricultural
strawberry plants[J]. Acta Horticulturae,2014,1049:63-66. Research,2014,9(2):262-268.

[31] Stelpflug S C, Eichten S R, Hermanson P J, et al. Consistent and [44] Karim R, Ahmed F, Krishna Roy U, et al. Varietal improvement of
heritable alterations of DNA methylation are induced by tissue strawberry (Fragaria X ananassa Dutch.) through somaclonal
culture in maize[J]. Genetics,2014,198(1):209-218. variation using in vitro techniques[J]. Journal of Agricultural

[32] Wang X, Wu R, Lin X, et al. Tissue culture-induced genetic and Science and Technology,2015,17(4):977-986.
epigenetic alterations in rice pure-lines, F; hybrids and polyploids [45] Yaacob J S, Mahmad N, Mat Taha R, et al. Optimization of culture
[J]. BioMed Central Plant Biology,2013,13:77. conditions (sucrose, pH, and photoperiod) for in vitro regeneration

[33] GEAE B, BX 1Y, 2R B, 55 4 2URE % 5 SI0MY R DNA H 40 AR 5 0], and early detection of somaclonal variation in ginger lime (Citrus
HE A B 273 TH,2010,46(8): 797-802. assamensis)[J]. The Scientific World Journal,2014,2014:262710.

[34] Mohamed A E. Somaclonal variation in micro- propagated [46] Liu S M, Sykes S R, Clingeleffer P R. Improved in ovulo embryo
strawberry detected at the molecular level[J]. International Journal culture for stenospermocarpic grapes (Vitis vinifera L.)[J]. Australia
of Agriculture & Biology,2007,9(3):721-725. Journal of Agricultural Research,2003,54(9):869-876.

[35] Haque M S, Nath U K, Igbal M S, et al. Assessment of field [47] AR5, E T i, SCR AR, SRl R g e 1 R AR TR SR ERR
performance and genetic diversity analysis of tissue culture variants SHARNI]. I8 255441, 2015,2(3):480-488.
of strawberry[J]. Journal of Agricultural Technology,2015,11(1): [48] SRZRIE, JHIEF=, b=, S AP A S8 IR B AR N 7t e []. b
107-125. 77 [ 25,2011(6):209-213.

[36] Kinet J M, Parmentier A. The flowering behaviour of [49] Rastogi J, Siddhant P B, Sharma B L. Somaclonal variation: a new
micropropagated strawberry plants cv. ‘Gorella’: the influence of dimension for sugarcane improvement[J]. GERF Bulletin of
the number of sub- cultures on the multiplication medium[J]. Acta Biosciences,2015,6(1):5-10.

Horticulturae,1989,265(48):327-334. [50] A AE P 4 5 B AR AEAE S 40U S T il [3]. o A8 S [ 25,2009,

[37] Abdellatif K F, Hegazy A E, Aboshama H M, et al. Morphological 4:12-13.
and molecular characterization of somaclonal variations in tissue [51] Nwauzomal A B, Jaja E T. A review of somaclonal variation in
culture- derived banana plants[J]. Journal of Genetic Engineering plantain (Musa spp): mechanisms and applications[J]. Journal of
and Biotechnology,2012,10(1):47-53. Applied Biosciences,2013,67:5252-5260.

[38] Bairu M W, Aremu A O, Staden J V. Somaclonal variation in plants: [52] Eif R S, 5K 0 A R AR AR UK B R S R [9). 5 T
causes and detection methods[J]. Plant Growth Regulation,2011,63 V) E F1,2006,4(3):123-129.

(2):147-173. [63] Jamsheed S, Rasool S, Koul S, et al. Crop improvement through

[39] SRARIR KB H == A A AR5 B AR S 1 5L A 95 1k 2 R W T 2k plant tissue culture[A]. Hakeem K R, Ahmad P, Ozturk M. Crop

[3]. A B 77 5 #,2007,36(4):31-34.

Improvement[C]. London, Springer,2013:123-148.



