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Abstract Vaccinium dunalianum Wight is one of the main plant sources for arbutin which is widely used in cosmetic
formulations as the natural active agents to whiten the skin. During the tissue culture process of V. dunalianum, the base of the
rooting plantlets obtained by the current culture medium often formed the callus, which affected significantly the survival rate
after transplantation. In order to improve the rooting quality of the proliferation plantlets and survival rate of the transplanted
plantlets of V. dunalianum. The optimum medium components for the root induction of the proliferation plantlets of V.
dunalianum, including hormone types and concentrations, medium types and sucrose concentrations, were analyzed by the
single factor experiment, and further probed the effects of different substrate ratios on the survival rate of the transplanted V.
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dunalianum plantlets in this study. The results showed that the medium types and the hormone types and their concentrations
had more significant effects on the rooting rate than sucrose concentration. For the root induction, the optimal hormone and its
concentration were IBA 2.0 mg-L™1, the optimal media was 1/4MS and the optimal sucrose concentration was 15 g-L1. The
most suitable medium for the root induction of the proliferation plantlets of V. dunalianum was 1/4MS+ IBA 2.0 mg-L-+
activated carbon 0.1 mg-L-1+ sucrose 15 g-L-%, by which the rooting rate could reach 100%, and the average number of roots
was 7.67 per plant. The root system of proliferation plantlets of V. dunalianum was radially exptended and none callus was
formed at the base of the rooting plantlets. In addition, the tissue cultue plantlets of V. dunalianum grew strong and had dark-
green leaves. For the transplantation of V. dunalianum plantlets, the optimal media for transplantation was the 100% humus,
in which the survival rate reached up to 83.7%, and the tissue culture plantlets obtained by the experiments grew well and had
healthy leaves. The optimization system established by this study, which had effectively improved the roots quality and
rooting rate of the proliferation plantlets and the survival rate of the transplanted plantlets of V. dunalianum, and provided
scientific and technological support for the large-scale production of high quality V. dunalianum plants.
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FEIEAS  (Vaccinium dunalianum Wight) XA BCKR . KEBES, KALRSIER (Ericaceae) i
J& (Vaccinium) fE¥), ZHEAWSEHEAR, LT BN AR T a2 L EE, B A 28 e i
M B, ERAEAR, bR, BEAERBE. FHEg%hs, REXE~Fam. Wl &
PN PERRSEHL (7 HRAE, 1986) o AU B 5T A B IR A — P E 5 BE S RN O I RE SRR
JR BRI PO CHIR AR, &2 N T At S AT (1) Bk 3 R AR 1 AR R RE SR 1) 3 B A R TR
2 — (Zhao et al, 2008) . AEM-HFE LM 2 &0k — R 9 T2 5 7F = ma S ik B IR/ N 2o A S i
RIFEAL 2R M AR, SRR EEMERE”, WL R B AW 457 FIAR RS T R h R PR 554, &

B, BEAFEMV ROREMEREK, AR&SMERMRENE (BHF5E, 2011; T IHBELE,
2014°) . MRS L IR TR A niR e, EEA —E R E M E, FAR LA T A a8 AT IE
B CERIGE, 20100 , [FIW7EIR T S04k B T RE 00 R 7T 55

FEEAS B AT AL T B ARES, i B R AR S SN M . R A KGR, 5 O R T A
BEHGEERZ, EMBAERERYFHS R EEHRBRET R & AR AR 2577 LA+ %
B B E MM B . AU DA A R RS R O SR IRARE, AT T AR AL B T AR
FAS Fh T B R BOSER, R AR RS Bl A R R R T 70% ((EEEZE, 2017) , [AF = A
S R K R, M EESHIMRD . KL G T 16 B0 5 AR T R R i b Bl i B AP
&L . KRR E R, BRI ES  IRT A5 BB AR M & — Fi A 205 A A e A A 4 2 YR T
RAVEHAR . 2407, NSRS R 2 FE Y i B R B R T A O R, (AR R R AT
1 5 B 25 B RO e =ik B 85.7%, WAGAHLE TR AT 88% (f5/him%E, 2014) 5 Al AR E
(2007) ULz BAs Ak AR R M i i e T AR AR 5 3 3k b, AR AR L 78%, MR 1 i % n 15 90% LA
Fo HETA S H O 2 5t RS Y 2H SR IR AT e T — s B AR, — 2 DU AR A B 4 i
W R BONAMEM, @A T A H SR R SR R R R, AMERTE SR EN 83.33%, 4E
REH 86.67% (P fHHESE, 2014%) ; & DU R 85 v b i A aie ph k), & ar 7R RS v
FHEANEWMEE IR R, IR S I 5E 1A 5% % 14 20 i 5 20 235k 35 B R 51 5 R b v 5k R R 2R 00 ot 45
TWEMERAERE =Y CMREHESE, 2018) o (HIEARA JF R A ks A AR T A B Tt 72 o TR B AT 39 S
36 R BRI A AR R T AR R, BARERREL T 85%, HIFRAER RME; H
i, A AMRE T RIS AR AR T R A RE G A A, SEB RS R

HARAEMRE R EEBES W BRI BGEER, Mo eEmM g mAs, ik, RAEYH
UL FFRARBAT RO 2B, EA B AE TR, HIREARKI T 2ZmAE, UK AR A
A, FET I, NT P E A A AR E TR, B E A, R T A
B ARSCIGTE AT I SR b, DURE S 4R AR IR M R, AR RIS R A ORI b
AR FRFE NI E « BH o0 VR B 1) 07 048 RN RS AR R R IEC bb ) e T R T IR AT, B TR B R A I RRR 4 B
AERRER . AR E DR IR S E, PR AR A, D R 1 O R R 1 BB AN AL AR P R
FEAR L HE
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1.1 fEE

DAz 2 G B B A A e B AR 3R S 0 AR AT IR AR, EH P R AR K RO R
MM X ARG E A LR =S .
1.2 ¥ G
1.2.1 B R FmL 2

WA RS AR S REAE 1/2MS + IAA 1.5 mg-L'+ iEPER 0.1 g-Lt + JERE 20 gLt + Biflg 5
gL HRFRE AT W AR 2 AN F, RIS R AL 2k, R BB BRI, Hkik
Mk gt AR TRV R m AR AT AR J S AR AR R, . #59RIE pH fEN 5.8~6.0; ¥R
R (25+2) °C, JtMBIRE 3000 Ix, & AKEHE 12 h; 50 d G4t AL, R T rEl K¥E =
BRI A E SIS = FAT .
122 FTEABERRENEHBEAZEHERE T

DA 1/2MS + Biflg 5 g-L M+ JETEIK 0.1 mg-L+ JEHE 15 g-L 1 A SEfiliaE 772k, i IBA (1.5 mg-L™t,
20mg-Lt, 25mg-Lt. 3.0mg-LD , NAA (05mg-L% 1.0mg-Lt 1.5mg-Lt. 20mg-LD) , IAA
(0.5 mg-Lt, 1.0 mg-Lt. 1.5 mg-Lt. 2.0 mg-L™1) k12 AN Ab3E,  [E] A B A IR 1A o6 IR .
R AR 30 06, AR 10 i, EE 3K
1.2.3 FREKEFENETBEAEEE R

WET 5 FARMRERIERM, 558 MS, 1/2MS, 1/4MS. 1/8MS. WPM, HAhZINESE
IBA 2.0 mg-LY, Eiflg5g-Lt+ iEPE®R 0.1 mg-L 1. JEME 15 g-Lt. &F4140H 300K, & 10 ily, =
52 3.
124TEARS EEXNEH UL AL HEREW

PL 1/4MS + IBA 2.0 mg-L M+ Bifl§ 5 g-L 3+ #EPER 0.1 mg-L Y NFEREEEFR 3L, WHE T 4 FERK
B, WA 5gLt 15g-Lt 25g-Lt. 359-Lt. AFLHAHER 30 9, FHM 10 Py, #EE 3K
125 FTRERELX EHBEEEEBRBTEN

W R ARG IR 5L AR, mR PR, MRRKEHAEREMEBRA B R AEAHE 7 d 5, W
FER N OB FEph ek R 7 5L, BREHmER Y. G RER L EE . a3 HEELE (1
1 . . R (201 . . EREL (401D LA, SAGEHSEENSER, BiE
KJG S RBATHE, WRGEESSIREARET 30 C, FAAFEFEHR 50 bR At AR, 8
3, 3NMARSGTHRIER.
1.3 BE DT

K H Excel 2007 1 SPSS 19.0 #AFGi tH il 36 £ I b AT B2 Mo #8821 o 0t SRR AR Ze A
JS I

AR AR 2R = (AR i B 1) A 1 £50) < 100%

S 28 =(F% R Ja RO T H0 RS A% 5 1 40) < 100%

MR LR R AIA MU AR FE AR 85 AR ROIR L R N 2B R R AF . AR ARG . AR MR 2 AR AR
ZEPUANSED, R “HERRBG” LN “++++7 , “ERBE” DN “+++7 , “HERRECN
“rr”, CHERRET WA “+7 .
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#, MPHED, EHOEEMHN, HgmAEMREN 73.33%. AFKE NAA IR AR AER
KAEREAE NAA WRIEFIRINZW IR &, 78 NAA 2.0 mg-L 4B R A MR ik 31 80.00%, £ itz 4815
Kk MO, EREED, EE3E KEEGHLS . RAEKRE IBA MFEEHAET ERSCREEDEE
ZE5, BEE IBAWKEM TR, AW ARE2IETEE FREMES, 76 1BA 2.0 mg-L 4 # R IHA
WRIE e, N 8L.67%, RS AEMBUR MR, RAKE. ML, 2HEIMKR, EHEILE0
ML, M AEE CnlEl B2 .

1 AFBEE ST J H R P xR o 28 15 W AR AR
Tablel Effects of different types and concentrations of hormone on rooting of the tissue culture seedlings of V. dunalianum

; U SPRERRZE AR
BRI BRI ; ”
: B Averagerooting rate  Growth condition
-1
Hormonetype  Hormone concentration (mg-L ™) (%) of root
0.5 73.33+1.52ab +++
1.0 60.67+6.11bc +++
1AA
15 68.83+3.75bc +++
2.0 61.00+3.61bc +++
0.5 56.67+6.43cd ++
1.0 60.17+5.97bcd +++
NAA 15 74.67+0.58ab +++
2.0 80.00+1.00ab ++++
15 47.77+6.94e ++
2.0 81.67+1.52a ++++
IBA
25 35.83+26.50e +
3.0 22.78+12.51e +
XFHE Control 0 0.00 + 0.00f 7 None

Ee B UCTIME £ AREERTR; RSP A RNE TR R R 0.05 K EREE . .

Note: Data are expressed as mean + SD; Values within the same column follow by the different lowercases are significantly different among
treatments at the level of 0.05. The same below.

B 1 IBA 2.0 mg-Lt4bFEF f i Ak
Fig.1 Plantsunder treatment of IBA 2.0 mg-L*
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2 IBA 2.0 mg-L™* 4 F R (AR
Fig.2 Roots under treatment of IBA 2.0 mg-L*

22 FREFBFENEHBFAREERYE

WM& 2 TIEH, AR TR B AR R B W AE AR R AR MR R . o 1/4AMS Bt
AR AR R s, 18 97.22%, IRAKCEZ HMLH, ERAERMEE CoE 30 B 4 HikE
1/2MS #3573, AMREILT] 81.67%, LMMBEWLE L, HAERKBEL . mHAEFRELHEH
5 AR AR AL, ARG, MR KRS .

2 AN[AIRE TR R R 4 AR S
Table2 Effects of different media on rooting of tissue culture seedlings of V. dunalianum

33 31 SRR AR
170 Averagerooting ratio  Growth condition
Medium
(%) of roots

MS 0.00+0.00e T
1/2MS 81.67+1.53b ++++
1/4AMS 97.22+2.55a ++++
1/8MS 66.67+8.61c +++
WPM 12.78+6.31d +

K3 14AMS 4 FE (8
Fig.3 Plantsunder treatment of 1/4MS
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Kl 4 14AMS 435 1R HRAR 3
Fig.4 Roots under treatment of 1/4MS

2.3 TREIMED IR EX 1M 84S A 55 A B R

MF 3 HTLLEH, WRhn 5~35 g-L M HEMES, & ACERA AR R B, HA R 15 g L TR
ABT R AR R R, A5 100%, HRHERZ, KEKRK, 2RMK, wERMEE, eks (n
K5 K6 .

3 AN[FIE S o A R A AR S
Table3 Effects of different concentrations of sugar on rooting of the tissue culture seedlings of V. dunalianum

HEWEARZ RESETES o g AR
Concentrations of sugar ~ Average rooting rate Growth condition
Root number  Root length(cm)

(gLH (%) of root
5 91.11+3.47b 7.00+1.00ab 1.83+0.29ab +++
15 100.00+0.00a 7.67+1.53a 2.13+0.31a e+t
25 86.67+5.77b 5.00+1.00ab 1.47+0.42ab +++
35 88.33+2.89b 5.67+0.58b 1.53+0.12b +++

Bl 5 jiENE 15 g Lt b 3R AR
Fig.5 Plants under treatment of sugar 15 g-L-*
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K6 FEFE 15 g Lt AL B R R ARAR 35
Fig.6 Roots under treatment of sugar15 g-L*
2.4 FEEFTE LB B A S EBREUE R
ML 4 AT, A RS AR AR RS RN AN R BT AT AR, IR AR B A A 4L
BRI K T B A, KB . ROE R N 2R L, BOG R &S, 5% 83.64%, HM v
B, ARRERL CnE 7 .

A AN[FI I 5T LYo AR AR L% PR A B S B
Table4 Effects of different substrate ratios on the survival ratio of transplanted tissue culture seedlings

5 IDACES AR
Substrate ratios Surviva rate (%)  Growth condition
I 4
The 100% humus 83.70 R
2L JEEE (1D N
Red clay : Humus (1 : 1) 40.00 ez
b JEEEE (2:D 3091 =

Red clay : Humus (2: 1)
a4 Fl;ﬁ&yﬁj: 4.0

Red clay : Humus (4: 1) 34.55 &
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7 3AMARATEME A E T MRk
Fig.7 The plants under treatment of humus after 3 months

3G EItie

ARG T FEA R R I FOR B 1 77 25 2SRRI Joit 2 94 5 4 R] 2 0o A P B s 2 8% 7 A AR T
B, SRR AL FE A A AR B IR AL N 1/4MS + IBA 2.0 mg-Lt + JEPER 0.1 mg-L?t +
JEME 15 g-LY, AR g m vl ik B 100%;  FEaE— DR T 7 AN [R5 C LU G ARE I R B2 AR T AEVE R 15
Wa), 45 HH AR R 2H 85 T R AR LA A S B R IR O, RO FR A 83.7%.

TEREY AR B SRR R, AR AR RSB RE % L2ZRER RGN MZ O . R R
IR B B 5 BRI T RS AR, T RS R B R S R ) B R e A B A B ) AR PR AN . AR A S
B ARG AR, BER SRR SR FEXT AR R R il N5 . Ikeuchi et a (20160 7T K I, TEARE
U P AEBUR A AR T, W R S IR E SRR . KRB ERME S AR FREY)
HRIAIE (Abdulaziz & Bahrany, 2002) . AKZ IBA 1 NAA XIAEMRKFEFHAEKE IAA
fasE (Al-Jduboory et al, 1998) , HHfFiE ALEZ FEY H IBA XF A E R 17 T A H AR R iF
(Prakash et al, 1999; Rani & Grover, 1999; Fracro & Echeverrigaray, 2001) . AR T —
EWRBEJEE N TAAL NAA I IBA =Bl 2 oA ik 2 35 v AR AR B0 sz, 25 53R B 1AA Al NAA
b R I R A AR AR W A I S A R E ALY, M IBA AR AR R A AR AR W A A A,
AR EL, HAWEREE IBA WM& ik 200648 5 BRI, x55%5% (F
FC4, 2015) . WA (FRAEM, 2013) M irdds (EIRIECEE, 2015) SRR K
WL E IBA WRIE N 2.0 mg-LY B, Rt 455w AR AR R e B R RIE, 1% IBA B ik Tl
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WUR A2 5 S AR RS PR AE N AR IBA BOE IR 1.0 mg-Lt IBA ( MFEELEE, 2018) , HEMIFR
A 2H B o ) 2R AN e R IBA R AR BUREAE —E M ESR . B, KL AR T AE
B —JER B P O AR I R AH S Y AR AR oA, R T PR AR RS RS R A P A, PR E A
T AR TR, JE ST 2 PR A B LR R AR A 2H B i AR AR R I R IR AT AL

KETGREMNEDERKR K EEEWRLEEERN, BRECRI, B 8. 5. B nRHEHE
VI MO B VG A — e R, TR AR R i s R . REAERT R TE (2003) WAL ORI,
IR Ca2* il Mg A B THE SRR AE K . ARG RRY 1VAMS 15575 40 P A% H- A 21
B AR R AR, MS B3R A BT R AR SRS B AN AR, HEN R SR E K& T
F (1. Ca?*Fl M@?") X I jelAs 2 5% v AR AR G M BIE A . /MR 408 (2001) 78 Xf R ITSE 25 %
MBI A, R E TS ARG B R IR /EH . 1 U/8MS #5735 U/4MS K: 9%
FEAL TR R AR RS 2H R T AR AR R SO BT R R, R AR IR K R e R Rk R AR AR S
FEFR, XE5XIEHSE (2012) B RELL. AP BB (20147 #F 745 R R P WPM 2 i iE
HE R, AMFEN 86.67%, IMASLIS: B E R WPM 5% 37 3 4 1 R f A - B RS 4L s i AR R R R
12.78%, HIHMRAKZE, JEKF AT Ee5 AT 50 A RS 20 155 1 A AR Ab B RT3 AT At i b B o, K
H A FE LB A 7 ZE i — D IR AT AL

WEAE R A BE 1 A A V5 sh B IR R RE IR T, TR B A 19 1808 e AR AR At 3 1 VR (e
M, 2006) o FENETEREPA S FERER T T ANE, BB A KRR, gAY A
Lotk. R RDERS BN A KE ST ER, s (2011) K BRI E GEE
WA ER AL, KIS (2012) E R IERE NERGAEK EGIME/ER, M De Faria et a
(2004) it 72 W) 3 B AN [ J3E 4 R B 55 4k o 355 3% (1) b AR AR S M 5/ o AR 9 465 SR S5 O A () A R R Adh
R ()R A ZH 5 T AR AR R 3 R T 85%, 7 I A MR I GE A I A A v AR AR RS N . AL,
W X5 AL A 2L 5 AR A 2 K S i DRI ) Rl AS TR T AN TR o AF 78 00 R BIAE 155 97 35 v i NG & RS PR, BE AT I
B AR 20 40 R 4 2 T 5 PR A I DA B 5 7 b A B mIE T B0, A mT AR ) AR S s Bl AR AR K SR A
NBEERREE, DAL, FEAR R IR AR I R v R T AR AR iR AREE, 2001 5K SCIRAE, 2015;
SN, 2016)

A R EYR RS, WA, AR BB AERGE GRS, 2011 , KX m M
FORWH . AR R, RS R E e M e, VYR AR S B A KR
Bio AEZERMGEE. BRMEMPIEESERR AR RS SR (EWR, 2011 . &G
Cikmi 4, 2012) . 200G 0% (HFrHEL, 2015) LRV EHEY, iEEsERKETRIRZ. &
AV BYMEMNTER . RIGEE R, SR A5 FE 1 Ab B i A% RS 4 1% 1 A A AR
TRETRIE FiL 83.7%, M AEH - E S AN B REMNES, MTEmEEK. it iR
B E R AR IR 1) G A R R B AR IR A WA R, &N AR IR (BRI e, 2007)
AL, 6F BRI B SR AR w2 a7, BRI 0 R AR 25 5 R U B0V 5 AL ER AL, B Ak Y AL N &
B, TR R, RS s R R AR
SEXR
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