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Abstract: The mature embryo induced axillary buds were used as explants to investigate rapid propagation
of precocious thin-shelled “Lv Ling” walnut in the MS basic medium with different concentrations of plant
growth regulators. The results showed that MS + sucrose 30 g/L + agar 6 g/L was the most feasible medium
for embryo germination, and MS + 6-BA 2.0 mg/L + NAA 0.2 mg/L + sucrose 30 g/L + agar 6 g/L was the
best for induction and multiplication of the axillary buds in al tested treatments. The 50% of rooting rate was
achieved by a two-stage rooting method, namely, the shoots were first cultivated in DKW + IBA 8.0 mg/L +
sucrose 30 g/L + agar 6.0 g/L medium for 20 days under dark condition, then transferred to DKW + sucrose
30 g/L + agar 6.0 g/L medium under light condition. After transplanting to the field, 33.3% of the seedlings
survived.
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2.2.2. MIERERIEFEMTHE

7E MS + JEERE 30 g/l + BiflF 6.0 g/L TR
S BIAINAR R EE (05, 1.04 1.5, 2.0 mg/L) ¥ IBA(H]
W THR), ASEEE(0.5. 1.04 1.5, 2.0 mg/L) ) NAA(ZE
TR 1), LATHGE S B MR R B IR IR IR
Sl ISR IE 7d, FOLRRG IR, AN E B 10 4
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HA R 3 (%) = (HA A M IR KU A R R %) x 100%
JIFE A (%0) = (8 U R R IR KL)% 100%

2.2.3. HFMRIBFENFE

P I A K R B B DTG A 1~2 AN BEE
2B, K& 2em. ERAERKIEA SN ZER, ool
T MS+ 6-BA(6-"F &L IRENS) 1.0 mg/L + NAA 0.2
mg/L + HERE 30 g/l + Eifl§ 6.0 g/L B53R3EM MS +
6-BA 2.0 mg/L + NAA 0.2 mg/L + #EHE 30 g/L + FifiE
6.0 g/L 575t b AN b EEE AR 10 AN 2EBE, 3 IRE K.
2 YA 1k, BERPER 20 d SRitIREEEE RS i
SRR, HeMEE 30d SuitdisE R4
BF A e = (W7 R 2 E P I 2 45) x 100%
W R = (W RIS 2 BB A R R ) <
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Y B0 2F 15 5 10 22 BL S B2/F DKW + IBA 5.0 mg/L +
JEWE 30 g/L + EJlE 6.0 g/L Al DKW + IBA 8.0 mg/L +
JERE 30 g/l + BEflF 6 g/L Bigrdk b, WEREIR 12d A1 20
d, 5 N\ DKW + JEHE 30 mg/L + B5JlE 6 g/L H59dkrh,
JH G GRS, tFEAMRE , FA A 10 N2
B, 3IREH.
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Table 1. Embryo ger mination and seedling growth of “Lv Ling”

walnut

R ORI BERIER L MREIRA

sl R dk B2 (%) 2 (%)
Treatment Medium Germination rate  Seedling rate
1 MS 93.3 90.0
2 MS+IBA 0.5 mg/L 83.3 433
3 MS + IBA 1.0 mg/L 93.3 90.0
4 MS + IBA 1.5 mg/L 93.3 66.7
5 MS + IBA 2.0 mg/L 83.3 66.7
6 MS + NAA 0.5 mg/L 83.3 50.0
7 MS+ NAA 1.0 mg/L 83.3 433
8 MS + NAA 1.5 mg/L 83.3 83.3
9 MS + NAA 2.0 mg/L 67.7 433

e R FRIEL NN 30 o/L FIREREAT 6 o/l HIERIE .

Table 2. Embryo ger mination and induction of “Lv Ling” walnut

R2 BRI BRRHEBLESHEKER

Hr TR )
(7<) Culture 7 21 28
time (d)

HiF2 3em,
A ARBIF,  4hiiE 3~4cem, Bt
TRKL) 2~3  2~3 /7, LH AR
cm, 2 AM

ROEE 1l VAR GR G i
NI £, FIRRIT
Treatment 1 fhf#K

LbE 2~9 1 HEs 2em,  ZhmEm4) 3em, Bt
AR TR AR AR, 2~3 4, B R
Treatment 2 . RGO R ZRGOEES,
to9 ughil R AR

W AbFE 1~9 73908 MS; MS+ IBA 0.5 mg/L; MS+ IBA 1.0 mg/L; MS+ IBA
1.5mg/L; MS+IBA20mg/L; MS+NAAO05mg/L; MS+NAA 1.0mg/L;
MS+NAA 15 mg/L; MS+NAA 2.0 mg/L . FHIRFFFEHMN 30 g/L (1)
BEAN 6 g/L HITEIG
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CRGFRREA R B BT ZE AN ) AR KA DLk
F, TEARITEEN, HOE <4007 kiR &
BN MS+ JERE 30g/L + BifiE 6 g/l

32 “GiIR” BHHAERERRFHELNES

CORUE” KX A 2R B ORI B A
e 3 s, HIEE 3 AJAN, HEF7E MS+ 6-BA 1.0 mg/L
+NAA 0.2 mg/L #5952k ERIZEEL, #59% 15d )G, WEE
FHEHISN, WREN 60%, HFERHCN 2.12; HFE
MS+ 6-BA 2.0 mg/L + NAA 0.2 mg/L 15773 F 2R,
9% 10d J5, WCEFITUREESN, TCFER %N 80%, 14
FARBCN 354, MIFHIRFAE 20%, W REBUHZE
142, 20d BUE, MCFHTH A ZERK 1~2 em(&] 1).
CRETAR A, HIBH R BURN ZE B IR RO AT 13
IS BRI A R 7R 52 MS + 6-BA 2.0
mg/L + NAA 0.2 mg/L + JiEHE 30 g/L + EiflE 6.0g/L.

33 “GiY” MRS HRTFRAZRERN

%S

CORIE” MRS IR A R B AR RS AR
2 N, HE 200, ZEBIEMEHIU/IMES, A
JaKBMFR, BEEXKHME. £ DKW + IBA 5.0
mg/L + FEHE 30g/L + EifE 6.0 g/l ¥5 IRt LREE IR 12
d MZEBEIIE i/, BRI 10%; TMilg 577
20d FIZEBUE @ %, HR%E Y 30%. 7£ DKW +
IBA8.Omg/L + HEHE 30 g/l + FiflE 6.0 g/lL K5 773E E i
B3R 12.d WZEBUEA @, B A @
%, HERRERN 20%; WG TR 20 d (2R BRI A @
g%, EREN 50%. Hik, EARARKTEEN, &
FAEMRES IR 7752 Y5 1F DKW + IBA 8.0 mglL + Jif
BE30g/L + BfIE 6.0 g/L M3 20d, ARJEH N DKW
+ HERE 30 g/L + Ml 6.0 g/l iR TR R IR

Table 3. Axillary buds ger mination and multiplication of “Lv Ling”
walnut

®3 BRI BRI L FHETERY RS

e BB i) B R R (%) O A%
MD ediuTn Germination ~ Germination  Multiplication
time rate coefficient
My :‘EZA;-&L”‘Q’L H% 15d 5 60 212
My :‘EZA;-&L”‘Q’L Hi% 10d 5 80 354
s RPREFREIIIN 30 g/L MREMEAN 6 g/l 1B .
27



LRI AR R LR R R E A R A BT

FE: ZATES B MS + 6-BA 1.0 mg/L + NAA 0.2 mg/L Al MS+ 6-BA 2.0 mg/L + NAA 0.2 mg/L 5973
B IREE 20d AN S AR KL, BEFRAEIINN 30 g/l HIREREF 6 g/L (MBEAR .

Figure 1. Axillary bud growth from in vitro cultured seedling’s stem segment of “Lv Ling” walnut
Bl “Ge” EHREIEEERRTE KHER

e WAEAEAT 2 BN i R B AR A RS SR h e 28 dy 35d. 46d IR A .

Figure 2. Root induction and growth of in vitro cultured seedling's axillary bud of “Lv Ling” walnut
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BARMARH R TY: R )IF T, Jeiass
FeAE IR 15 d I S 30 80%. #% Kk 2K H 455
BT, TEMEPH Y AU, Feds B BH W 5 I A B
EOL%, ENAEEANIER ALK, BRIk AR
Al BRREIKH 5 BUEE A 33.3%, B, XTAHE
e X 5 iR R /N RARME, A
F T2 BE SRR

4. SR

TERPH G TR, AR FREL . ORIk A,
PR RIS BN B E BN R . M. T E R
2% B BT 8 KA S A%k & b S A TR L P R A SR
W S AZ P 2 9 P ) 22 BRPE LR DKW + 6-BA 1.0 mg/L
+1BA 0.1 mg/L + PR IR 5 mo/L H5775E BB F i K
RO, T L PG DR S A W SRk A R ) 25 B AE K
B DKW + 6-BA 1.0 mg/L + IBA 0.01 mg/L + #i¥RIfL
MR 5mg/L 353 5E FIREERT R RATF . X2 TE g

28

T MG BRI/ U2 DKW + 6-BA 1~2
mg/L + IBA 0.01 mg/L + FidhMLfg 2~5 mg/L 1573
b, 9% 7-10 d WG HRBISIEK . 1 REED
Wil 1857 A BB R M 3 DKW + 6-BA 1 mg/L
+ IBA 0.01 mg/L + j#HE 30 g/L + Eiflg 7 g/l RH59Rdt
F, MCZEHI RN 60%, HABSHDH. ke oy b b
Y A Ak TR) 0 A 1 22 Bl 21 DKW + 6-BA 1 mg/L
B IR F IR R R . o S TR B A Yy
B APk s A v 2 B W R AR R AL G A R
DKW + 6-BA 0.5 mg/L+ KT 0.5 mg/L + IBA 0.02 mg/L
+ JERE 30 g/l + BUIE 7o/, ZEUEEER ORI 12
MS + 6-BA 0.5~4 mg/L + NAA 0.01~0.5 mg/L A [7]4H
AR AL R R B T 2E B R SR K. F A
Wl AR 27 b, < IB” R
SR T 2R 2R B IR E DKW + 6-BA 0.5 mg/L +
IBA 0.05 mg/L fll DKW + 6-BA 0.5 mg/L + IBA 0.01
mo/L i FREE b, SIS E A 2 50 i) e 9.5 Al 5.5,
e AT AT AL 4. ST
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TEARREL T ZE O AT A 1 SR AZ ARSI 7 2~3 AN 21
ZERMZEBEM S 1/2 MS( R) + 6-BA 1. 5 mg/L +
NAA 0.05 mg/L + JiEF# 30 g/L + Bifl§ 5 g/ 15 557
FREE, EFEMECN 2 5 . AWK “atig”
B A IR R 7E MS + JEERE 30 g/l + EiflE 6 g/l
Rt b, SRS ALRT 1 LB FR/E MS + 6-BA 2.0
mg/L + NAA 0.2 mg/L + JEHE 30 g/L + Bifis 6 g/L 35
FREE L, WEFIIR RN 80%, MEHH REAE 2.12~3.54
Z I8, X5 HAM NIRRT S BAE . T LR
ARG AR, TIagst: Rk A 2R
HH [B) B o o 2HL3G P 22 B IR i R OB 7y, mTEA
A R DKW, 1/2 DKW. DKW, MS. 1/2 MS
NEEARRE IR, EREFRIEE PN 0.5~2 mg/L (1) 6-BA.
0.01~0.05 mg/L ff] IBA 1 0.01~0.5 mg/L ] NAA.
kB TR AE AR AR R, AR AR AP B AR
BT, HHTZ RHAWSE AR, EH T
e 8 Z BRI R 7S, IR DKW, 1/4
DKW, 1/2 DKW. DKW A 7758, SETEfHin IBA
1~10 mg/L [R5 FRIEPRE R 7% 8~20 d, ARIGIELIE
ks IR 0L GR35 15~30 d SR . MEN. £
[E] 551395 L T B S A% B L L 7 R S B S bk
YT BELL B DKW + IBA 5 mg/L #5753k 595
7 d JEHEANTHMENKE DKW FarFE AR RN
50.1%. XI:BEUR I “ MR kAL I S B
1/2 DKW + NAA 2mg/L + IBA 2 mg/L + FEHE30 g/L +
BiflE 6 g/L K577k LH5 % 8~10 d Jo % B K5 92 R e e
s a iRt R RN 70%. W EEEER
FEH IR 185”7 K IZ WK 35 12X B AE 1/2 DKW + IBA
1 mg/L + HERE 30 g/l + BfE 7 g/l Kigfd BRE9E 30
d, AR Z I 70%LL o 8k S5OR A TR S AE AR,
FH 50 mg/L IBA 54 BT a8 B AR A% Ak i 1 5535 60
min, SRJGETCEERN 172 DKW 55773 b 2 B aE 1 9%
2, 1AE 16 hid SERE T 9%, wUE M AR 3RIA 96%
DL b 38 RGBT fu gt T A 6 AN LSt i PR
IZEAE 1/4 DKW + IBA 5~10 mg/L (#5577 5 o SRS 1%
7 10~15 d, HHEBEAT IBA 1) DKW #7754,
LA R 60.5%~89.7%. i R 4524 « g L
R ZESETE 14 DKW + IBA 5 mo/L K55t g
7% 10~15d, RS B|ITLHE T /4 DKW Bt
HERE 7 14~20d, 2ERRZN 73%~83%. AT 51 3 W “ 4%
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