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BAYMETHER

INEEE, T R, BREESE, TRRC, RE

CREMARATRE B PP, BT MR T EARDITE R A%, Wi AU 311400)

FE: [ BR ] BT e WARH LU 35 shAS & ZF B AN AR AR 1 SRS il R 7, 257 9 5 JE W AR T P2k 1k
Z, NI H WA R F IR AR I, [ 55k ] AR5 e AR 2E 28 BN AME R, SRR & 2E 145t i
12, WS e WHRH SUR SR B rh SR e | AR AL LU R SR B B . IERIC LU AN a8 2R B A AR AR 1Y
W, (R 1R mEFRIEPAINPUIR M ER . G ER ARG M R Y 2 A A AR 48 ke 1R
(p<0.05) , HHr, SMEMFEEFH 3.00, 5.00 g L™ IGPEGRIYIEFREE DB AR RN . FARE IR 301 e 0 3%
B: DL 1/4MS 8 WPM Dy SEA B FR By, PR 2F KAZF RO WAL T MS JE 3R 0k o A 5E 27 Yl i A B 3 Ak
1/4MS+1.20 mg-L™" 6-BA, 337 JH A 40 d, IEFEATECTT K 6.6, ffEEMREEFRIL N 1/4MS+0.50 mg-L™' IBA+
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K, BEEHLIEEFRBEARW KR, @R &+
FZERAE AT O S SRR AR AR, BRI
DI 2l 30 A0, RN E AR ( Q. robur
L.) B Rk 28R ( Q. suber L.) U2 &35 4R
(Q.ilexL.) " b4tk (Q.rubra L) " JiR
#k ( Q. acutissima Carruth. ) " DL & @& i #k ( Q.
semecarpifolia Sm. ) ™ 4§, JTAEAR, B NLERMHE
( Castanopsis fissa (Champ. ex Benth.) Rehd. et
Wils. ) " 1T ZR#E ( Q. liaotungensis Koidz. ) "
Sk ( Q. mongolica Fisch. ex Ledeb ) ! ZE MR A#f
HA TR L BPE — 2 5Em 357 Je ARG | Fh L
K, ENEXEEEAR . BHEAR LA SR T
(A N, A5 TR T KR, B E IR R
BRICHE 28 102 24 2o i 2 7 3k A i — RO RS
BARC A AT d B T o Rk F T, H
AV RN A S . AT LASE S JE Rk
EBONAMER, BN E IR, RRIEEE
WARH LGSR R h A ME R B Ha A . SRl FP S
PR KPR L XA E ZE 5 AR AR 2, DU
R S WARE W AR R, NI e AR T
PERIEFIRMEOR S

1 Mk 5T ®

LR

S e AR ol 225 B, R ORI T
B JE AR R AR, BRI T 24T R
XWIEEE, ST 2004 45, dEMFREOR B 3¢ E 3
Gy AR o 7 ZEZE BE A Hh ARG I S Aol
WFFE AT SL 0 KM 2 ~ 4 ARA: Ak 1, BOM — e re 4
A 3—5 Ay, BTBCRATB iR 44 H .

1.2 KRB

12,1 ShHdRE A P ol CEBeZs FORK Yk 24 h
Je, FELA 75% MRS TH 3 30 s (502 K R BT
HMER, A1 ~2 EnEIR-80) , TEICHHERAER L
FHRIZHL 3 ~ 10 min (At 7 el TZE 3 min,
FiF75 8 min) , SRIFLATCH/KHE3~5SK, BT
TCREBEIAS H

122 AWAGEA EBOCHRIR, BRI oh s
JEARFPF, 7EAKAKHIZHL 24 h, FFIERAYF
T, SRJE LA A (R B3 ORI 30 min R 17
HHTE, G 3B R TR oMz, TR T
EE W, #1210 BIPHTHT, HEENM T

1.1

FhFBUIgE AL, BT (25£2) C BFRENIITHE
S

123 SRR BRI R 3 A B # 1k ik
N2 PR MAR . B UBR RN FNTE e, BT
FEAR )R . PUIR IR 2.50, 5.00 g-L', BRACHIR
B11.00, 2.00 gL', ¥R 1.00, 3.00, 5.00gL",
SIS T GG SR A, X BB SR IR TSN
fuf B ke Ak

124 REFHAAFEYIKXE  2012—2017 4F
6], DL MS. 1/4MS Fil WPM R IEA K 3235, TR0
AF TR ER 6-' R BEER (6-BA) | LM
(NAA) AL Z R (TAA) PE4T R 8 2R 48 ik
¥, 6-BA i WA 1.00, 1.20, 1.50 mgL™',
NAA & 0.00, 0.10, 0.20 mg-L™", TAA N 0.00,
0.30. 0.50 mg'L™", EAMMESMERNERKBEAR
FIWBEREC L, DLW s34 (6-BA) ByK:
FRIAE AR IR, PR B S 30K [9-18] A1 %
W BETC L S 30t H Al A R il . O TR A&
T, BRI A 1 om A AW ZE2E B, BEFh
AhBEEE D SO0 ANZEB, 3WER, o AAEER 15,
30 d JRic s ZEB AR | ETE G DL RUAS 8 2R AR RS
G, TG ATEN . RSN BE 25+
2°C, JEM 3000 1x, SEHEEA 14 b/10 h, $EFR=EH
SHEE 70% 2K

125 AARIEIR DL 1/4AMS NIEARBFRIE, B
AR B R FE i i W TR (IBA) Fil NAA #1714
XY, IBA FiirikEEh 0.50. 0.80. 1.00 mgL™',
NAA %7 0.50, 1.00. 1.50 mg-L™", ¥pHEREFEh4A:
K—8 TR R 3L, 43 kb 3 4
158k, 3WEE, R 20 d 5 G ARR O0 B AR
FIRE.

12,6 H@HAASH REHERE, oRAERNRE
FOUR ST, BETYMkEDH#HTIMk, 3~5d)5
B /N, VREOARTE, RS TR K IE U I JC S
fgsenss, BT RMNEESE, R R K S,
(R FRIEE . 30 d JEEEHH4IH IS %,

2 HRERHN

FLE K 77 F0 0K B 57 X SME R 184K B R i

1A RIAEH . 3.00, 5.00 g L' it AcAb B
XF B 1k 9 5 JE AR SN A48 fE SR B g, H 5.00
g L TG T T 2R AR K RS SRl EE G, R,

2.1
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FERGFEIE PRI 3.00 g L' A% A% nl A5 4B 148
fbo 75, RIZWI E R ] LI RL B 1E 48
fbo AMEMEREE — MG, #5535 3d, MR
RRgRdk, b 3wk, MUEAARS LA,
22 BEFEMSMEEGELNAESFEBEMNAEK
EOpA

IR AR TE BT R R A MS,
1/4MS I WPM 355, 3535 8 AR 25 B3y hE
K, [HIE MS JigR3Erp, AMERE L™ &, 71K
ER1% 1/4MS FI WPM JEgsdtr, ibicss (£2) .

M 3 AT LUAE . 7EHHRR 33 s s,
5%, 20%5 21 SEEFRILXT I JE AR ZE & AR
HAMRIER, RFehl s ShlJr, ZBREzRit
WNEF R 2, SERERTEGE 6.60, HMZFAAR
BRI, 21 SR BRGSO R m, H3Y
BAMIZELRSS, HRant Fif e Jr .
2.3 AEMER LT B B IR SRR

R4 IEL . EREEFE 20d B, ALY
Jin IBA 5 NAA 345 20 3 JE AR ZF e df dn t
b, BRI NFEWARMN LA, (HAMRFRAL,
A 3.33%, fEAREEH, AR REEE
Bt b2 0.50 mg-L'IBA+0.50 mg-L'NAA, %¥55;
e N ZER A AR K] 3K 53.33%, HBEERR 2FAGF1Y
REGRE] 6 4%, FIRTTEIZR TR 2 AR R RS
WHHEAR, BRI R, BRI
FERERE . J4h, R BUAE IBA & M AR TE B
T, $EE NAA BB AH T 535 e WARI AR
24 HBHERLFXEBENBE

X A B AAR 1 30 5 2 AR IS T B TR I
B, BB RARETTIF, e RE bt
113 ~5d8n, REKRER I, DUEKE R
R AT, T RIS, 2016—2018 4F,
HHFE T 61 tk, PR 57.78%, Hir, 2017
45 H B AE 1 LTS B8k 83.33% L b it
YHAE AR RWEE, HEGE 50 5 g AR
VB, MR Z R B L S, I AT AR
MR, (LG 2E, N 17k
BT

35 R W AR RS Y R A RS U BH AN R
HFHIR R W N EAR IR R VAT, B,
BT A LU P AMEIRB R A Tt . AN G5
NZEHEAR AR R I R T (R el s gh s

F 1 AEREFBULTIXIIMER B R ZF /A B E H 200
Table 1 Effects of anti-browning agents with different
concentration on browning of explants and the initial time

for buds
ey JR R S Mass 2 JA Z i () H B AL A
Treatment concentration/ Initial time 42 Browning
catments (gL™ for buds/d diameter/cm
XFHECK 0.00 14.25+0.96 d 1.83+0.24 a
bk L% 2.50 16.75+0.96 bc 1.15+0.24 b
Ascorbic acid 5.00 16.000.82 bed 0.58+0.10 ¢
BT 1.00 17.50+1.29 b 1.08+0.10 b
Sodium thiosulfate 2.00 16.00+0.82 bed 0.58+0.10 ¢
1.00 15.25+0.50 cd 0.65+0.13 ¢
EREZS 3.00 162540.50 bed  0.20+0.14d
Activated carbon
5.00 20.00+0.82 a 0.13+0.10d

T RPEAR AP BEARHE R, ARG T8 RSN R AL B 8] 22 7
B (p<0.05). N,

Note: Data were presented as means=SD, Different lowercase letters in
the same column represent significant difference at 0. 05 level. The same as
below.

®2 BERIHEREFFEEREFENERRR
Table 2 Growth difference of stem segments of
Q. virginiana on different primary media

FHFR TR

E;E f}iﬁ‘t Average bud Average bud nufnber / EE‘JI iﬂ:i
length/cm A SMEAE™D
MS 2.79+0.16 ¢ 3.10£0.99 b Saiaty
1/4MS 3.49+0.27 b 4.30+0.82 a +
WPM 4.17+031 a 4.20+0.79 a +

JE ARG AR R, AT I 1,
30

BRI B RS RO RO —, SR
G YU SRR T N 2 — R AME R, 1
F B SRS ER YR X, AT
AYTEEATE . 0T, mESERAERYY, W
A A A AL, BT, SR
RAL LA | MR IR B0 BURE 2R LR 4
TR BRI AT e, RIS, AR, A
IR A TR RS A ML B2 W A, A A 1L,
FARHEERLY, SRTTT, (L TIEAS 0 L3 o 4
G18Y, TR, SRS, VS
RIEAT AL, AR S Bk . X4 27
S 3 AR A KRS RIS 2K BT 200 A Bl 2
B, PR TR 4 2L B T 2 K e 2 e v
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R3 TEHEME G HBERIFMF L EREKBIMN
Table 3 Effects of different types and proportion of hormones combination on the development and growth of
cluster buds of Q. virginana stem segments

gy R cmiiﬁﬁﬁﬁiﬂ ST AR
Number a?al Proliferation rate Growth description
medium 6 BA  NAA  IAA

1 MS 1.00 0 0 0.16£0.05k  ZHBUAERFSR {4, HEH#E & Green stem, but basal browning
3 gt W 16 A= | N s ot

2 1.20 0 L A BEs e iﬁ%ﬁ%ﬁzﬁ? I;E;It fijfl*ﬁrizv;;iiﬁi&aliiﬁzﬁproliferation of axillary buds
= it E WA 64 =1 | NV ZF 188 Fi

. Lty v v DAL éiﬁ%f{fg’t i:jﬁiﬁi;ﬁgﬁfézﬁproliferation of axillary buds

4 1/4MS 1.00 0 0 030+0.10k  ZB&kf, B A Green stem, no obvious change

5 1.20 0 0 6.60£1.39a  ZEBZHA, MR L, ZE#H Green stem, more multiple shoots, strong shoots
= (=1 kv > i

© Loty v v DB éfiigmaiif:%ﬁiolﬁi&f f fﬂlary fsi

7 1.00 0.10 0 0.28+0.07 k LB, iR 2F {14 Green stem, elongation in axillary buds

8 1.20 Ly L SISENAD el izzfﬁéz;\ﬁi,ﬁcmyfliliﬁﬁs occur, strong shoots

9 1.50 0.10 0 0.76£0.28 jk  ZEEkZkE, IR A KA B Green stem, no obvious growth of axillary buds

10 1.00 0.20 : 2274100 figh S%hfffﬁj(, 43 N FF R A, ZE {1 Basal expanding, multiple shoots occur, strong

11 1.20 0.20 0 1.70£0.55 hij  ZEFEZK, #40H M % K £ Basal expanding, multiple shoots occur partially

12 1.50 0.20 0 4184090 bc  FEEBIE K, B MZE Kk 4 Basal expanding, multiple shoots occur

13 1.00 0 0.30 2.60+0.54 efgh ZEBAEFFER(A, M2 /D Green stem, less multiple shoots

14 1.20 0 0.30 1.74+1.08 hij  ZBRAEFEGE, M ZF/>Green stem, less multiple shoots

15 1.50 0 0.30 3.34+0.58 cde ZBA A, H MZE KA Growth in stem, multiple shoots occur

16 1.00 0 0.50 1.96£0.33 ghi A AZF KA, {HI F % HiMultiple shoots occur, curl leaves

17 1.20 0 0.50 3.16+0.70 def  MEFEZ, I By £F- 4liMore shoots, long and thin leaves

18 1.50 0 0.50 2.91+0.34 defg M %, I )y £ 4liMore shoots, long and thin leaves

19 WPM 1.00 0 0 3.42+1.78 cde  FEMZK, A ZF /b Basal expanding, less multiple shoots

20 1.20 0 0 5.03£0.18b  AZFEZE, it Jy £ FFMore shoots, expanding leaves

21 1.50 0 0 6.10+0.77 a MEESEEE 22, {H 2 4F- 4lMore shoots proliferation, long and thin shoots

22 1.00 0.10 0 0.42+£0.10k  AZFRD, FIA A ffiLess shoots, basal callus

23 1.20 0.10 0 2.95+0.28 defg  MZFHUD, FEHA @A 441K 4 Less multiple shoots, basal callus

24 1.50 0.10 0 2.23+0.19 fgh  AZFR2E, /b Less multiple shoots

25 1.00 0.20 0 1.8240.34 hi  #B5A A ZE, (HIEE @475 41 2155 2 Multiple shoots occur, more basal callus

26 1.20 0.20 0 1.69+0.34 hij  #5-A MEF, (HIEH 15 4 238 £ Multiple shoots occur, more basal callus

27 1.50 0.20 0 4.1740.17bc M Z, {HIH K JE FFMore multiple shoots, non-expanding leaves

28 1.00 0 0.30 2.85+0.44 defg A, P44 Multiple shoots occur, long and thin shoots

29 1.20 0 0.30 0.36£0.14 k MEE/D, ZEARK Multiple shoots occur, long and thin shoots

- Ls v e b 3 e ]\%li;l/:;’e iﬁ?s(;j:u)i ?SE irFld thin shoots, nonexpandingleaves

31 1.00 0 0.50 4154036 bc  MZFEZE, I F £ 4lMore shoots, long and thin leaves

32 1.20 0 0.50 3.6120.54cd MR Z, ZF{get:More shoots, strong shoots

33 1.50 0 0.50 2.53+0.61 efgh AR Z, Fitt, (A5 @4 More shoots, strong shoots, but basal callus occur

THER R AR S M T, MR —BRES Y FOR, SRR A BRI AR AL ) 25
U 22 B W I B TR A Mime THAEPI AT Bt sMAIR, IR, BikRE R MR
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R4 TEHERLEL X3 H R AR A ZF £ RE 2200

Table 4 Effects of different proportions of hormone combination on root development of cluster buds in Q. virginiana

B R Mass

. : e CPHEREC
G BAFFEE  concentration/ ft)fﬁ'i Average root FIRK AR
Basal (mg-L™" Rooting Average root oo
Number . number/(5% Growth description
medium rate/% v length/cm
IBA NAA )

1 1/4 MS 0.50 0.67d 0.67¢g 0.57 cde  FEF@AL, 15-AHR K H:Basal callus, occasional roots

2 0.80 1.33d 1.33 ef 037de  ZEM@UIL, B H K4 Basal callus, occasional roots

3 1.00 1.33d 0.67 ¢ 0.37 eI itk 1545 R & 4 Basal callus, occasional roots

4 0.50 3.33d 1.00 fg 0.57 cd IR @1k, 1575 #R /< 4 Basal callus, occasional roots

5 1.00 0.00 d 0.00 g 0.00 AR ik, MRk 4 Basal callus, no root

6 1.50 1.33d 1.00 fg 0.10 e eI itk 154 R & 4 Basal callus, occasional roots
FEIR A AN R, AR R, AR =, ARE

7 0.50 0.50 5333 a 6.00 a 253a No obvious callus in the base, strong roots, high lignification,
root hair occurring

8 0.50 1.0 38.00b 4.00 be 1.67 ab A @45, 141K Basal callus and fine roots
AL, AN, B F L, IRED

9 0.50 150 40.67ab 233 def 140bod  EAAAED, RALS, AR RED .
Less callus, less lignification, fine roots, less root hair

10 1.00 0.50  28.67bc 433b 1.63 ab R EAHHLUD, FRYHK Less callus, fine roots
FIA B A, AL TIRE

i L 00 8.67d 3.67 bed 0.70'bed Basal callus, short and thick roots, no root hair

12 1.00 150  22.00¢ 2.67 cde 1.43 be FEIEALHELU D, TR Less callus, fine roots

T R R 201645 A 7 H F110 H 3R I AR I FEE

Note: Data were presented as means for three repeated experiments conducted in May, July, and October, 2016.

AR R RN AMEA, Wb, ABSE
WAL, MSAR 5 JE WRRFE PR [ IO i S MEIATE
Bpd b g™ i, TG B BB A S ME R
ARERGOIHG . B F5 75 TR 5T &F H Bk
( Q. shumardii Buckl. ) HASEFR WA, MH
IRAAE N A KR BIBCRIBUE, TCIR R T b S I 2 =25
B, AMEARS AR E, BELIOE R K,
HAFEFR PR P AR, EENRE IRk
. pHAE . BERE . AMEMAAY PR AN AL P LK 8
L PRI AR BB A7 =, Horp,
[ 355 7 5 vh S 0470 ST 700 AR P e R A i A A
i, HAL AR, XDEa R LM, b
FRELP A PR . HUR IR AT LA RO R 4k
SMERI L. THESECY B, X RRBR 2 Bk 1k
PR B b B9 02 1.0 mg L'PVP, FEARMFFT
FEXTEF SN B SME A, SR ATE BTN I A AL
R ERHE AT HR , RIS PR AR
AR 353 JE R IME R B8 L 24— i 1
L RS, TSR R B RBCREAR THU AL
Ve &I, 30 JEWHRSMEIARD] 1 A A AR H
P, B, FERER S R PR S M R R 2 b
FREE, MG R O 28 A i 25 T B A AR 4

I RRVE R, DN AT BB 06 M ekt 3 5 JE AR A1
TR R . P AT SR BRI il S M A
E—L B R L, (EXFE 27 A A 2 I ek 2%
B, P, SRR ET A RS B e R R
.

6-BA TEAE HERA AN i 25 14 5 07 T R ROCR 7R
MEZHLSEFE PR LAE], BRI E 271558
BB 6-BA B BE SO 4 A AR o FERRIN AR
AR FE W5, Chalupa P & B, 0.88~ 3.50
umol-L™" 6-BA TE15 T AN 2F 3 58 Jy T )RR 24
T 6-ME LM (KT) . Puddephat ! AR,
0.44 umol-L ™' 6-BA ( £ 0.10 mg-L™") X B AR it 2
M5 K DL B G 5 A R A R e FERCR
T # E HEE 6-BA (1 4.40 pmol-L™") N2> 5 8 3k #
b, IR L R AR, SRS e 2
IR AR EILE OB SR R R,
Vengadesan 55 ') % #1l , 4.40 pmol-L™" ( ZJ 1.00
mg-L™") 6-BA FJ LM HEA 2 ZE 38 H . 58 i R AE
A 020 mgL" 6-BARY KF 3% K& h R E
W ROR AR, MORAR S E 25 T ) 2
1.00mg-L™" 6-BAPY, AL, 1.20mg- L' 6-BA
XF B0 JEARANE 2 15 RO B i, (BRI
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ANSE ZEHESE/ Adventitious buds proliferation
AR SR 227 /R oot induction and becoming thick and strong

3

H5 11/ Acclimatization

——
j]@ﬁ?}/Transplanting

A-C, RNEFIFEIR; D-F, EMRER; G-H, ¥ 17, %l
A-C, Proliferation of buds; D-F, Rooting; G-H, Acclimatization; I-J, Transplanting

1 HHRIFHALDERRRE

Fig. 1 Different steps of tissue culture of Q. virginiana

ik 6.6, I, YEEMEMAEMREMFAC AT RIS R, ZER AN, R
e, 6-BA MKEETE 0.44 ~ 4.40 umol- L' JEFIHEAT  JF 30 & JE W AR AS &2 2 38 58 3k 0 of i F 6-BA I
R, UM EIRR RN . EAESF  NAAAS, HA M NAATE 0.50 ~ 1.50 mg-L' &
WA T, bR 6-BA MM LIS, 6- T, SARRWKE 6-BA #4HC, M E AT EUR 1AL
BA ¥ 5 GA. TDZ LI NAA A, WAk 418, ¥R HIMER 6-BA MR, HE ] A&
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NAA MBI, T AE 2R 5EPY . - FAR
R I A HZIE 6-BA 5 GA # TDZIAH 4, BHIH,
b g R WA E A R, AR R T
MDA, AT R R A A
A T IR AR SR A GUG T A5 ) i OG5

ABR, TERRAEARS S R, PRI b A
TR AR AR RELE, Hik, HFREA .
SIS AR AT e A R AR, DETR R, TR
PR RS B ARG S B, IBAMRCRIE T
NAAU B4 R IBA 5 NAA 414 S R
U A AR RCR , Chalupa >R IBA (0.30 mg-L™")
FINAA (0.10mg'L™") JHTEHR (Q. roburL.) 1Y
BRARY, B kB, IBA A3 At FH i
AR R AT, REBRE S A MR
FIEPI LR, IBA WEERAE A 2.50 pmol- L',
Al T &P BRI AE AR 15 5555 Manzanera 481 R
F 5.00 mg-L'IBA £ 3% 7~ 14 d, #4182 HR

( Q. suber L.) W8 Wi AEM . 2k H &k E
IBA B, — 8RR 77015 526, Purohit
25K FH 100.00 pmol-L™' IBA X RRF A 72 2 L #K E
1724 h 2L, Q. glauca Thunb . Q. leucotrichophora
L.FI Q. floribunda Lindl. {4 P A2 AR B ARBF5E
1E IBA 0.50 mg-L™' 1 NAA 0.50 mg-L™"' &4 F, 4k
FERAFAERR (53.33% ) , HIK N IBA0.50mg-L!
I NAA 1.50 mg'L™", AR 40.67%, {H NAA [t
By, EEEm e, WMAEANLIE; WAE
IBAXNAA 4 11, FRASAUMR A, ARFIL R
L, B BIERME . BRILLISE, AT dR, K
R EA KL TR R TR T A AR, AN
25 S R WPM HI 1/4MS P RR A ER 55 57
5, BRI 1/AMS XANE ZF I RRCREAL T WPM,
K, 7EERIES SRR 1/4MS 354, W
AT RIS FROR

4  Hip

WM, EFANBOR 1) 3 35 JE WARS MR 55 1
b, (B ATEER N 3.00 g L7 &% 5.00 gL' (935 7
fcffh; TR NICR RIR I SME A, 2R
ANICREF, 35T 3 A AN A 2 R IR AR AR AT KR A
2, B ERIE N . BT AR SR
e, b, BUE AR R IT 4G R R
W, VTR IE LS, TR E A E R

S

S 30K :
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Study on the Factors Affecting Adventitious Shoots Proliferation and
in vitro Regeneration of Quercus virginiana

SUN Hai-jing, SHI Xiang, CHEN Yi-tai, WANG Shu-feng, XU Qin-di

(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding of Zhejiang Province,
Hangzhou 311400, Zhejiang, China)

Abstract: [Objective] To study the factors that affect the adventitious buds development and rooting process, so as
to develop an efficient in vitro propagation methodological system in live oak (Quercus virginiana). [Method] Us-
ing stem segments as explants, the effects of basal medium, browning control, the origin of explant, and different hor-
mone combinations on cluster buds proliferation and rooting were studied. [Result] The results showed that the addi-
tion of ascorbic acid, sodium thiosulfate, and powdered activated carbon could effectively reduce the browning range
of explants compared with the control (p<0.05), among which 3.00 g-L™" and 5.00 g-L™' powdered activated carbon
were proved to be the most effective. The growth medium screening test showed that more and longer shoots were
achieved on the low salt medium with a quarter of Murashige and Skoog (MS) medium or woody plant medium
(WPM). And the browning was also alleviated with the low salt medium in this study. The highest proliferation rate
(6.6 buds per explant) was achieved on a quarter of MS medium supplemented with 1.20 mg-L™" 6-benzylaminopur-
ine (BA) after 40 days. In vitro regenerated shoots were rooted on a quarter of MS medium supplemented with
0.50 mg-L™" indole-3-butyric acid (IBA) and 0.50 mg-L 'naphthalene acetic acid (NAA) with the highest rooting rate
53.33% and more lignified roots. The plantlet was transferred to sterile sand after 3-5 days acclimation in greenhouse
and 57.78% survival rate was observed finally. [Conclusion] Based on the repeated experiments during the past
three years, it is confirmed that the basal medium composition and the proportion of hormone combination will be the
major factors determining the proliferation of adventitious shoots and in vitro regeneration of Q. virginiana. The bas-
al mediums that contain lower concentration of inorganic salt are proved to be favorable not only for the adventitious
shoots proliferation, but also for alleviating the browning of explants. It is concluded that the explants from the field
are much easier to become brown than that from sterile seedlings.
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