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Culture Capacity on Mature Embryo of Shandong Elite
Common Wheat Cultivars and Advanced Lines
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FAN Qing-qi’,HUANG Cheng-yan®,LI Gen-ying’
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Abstract; Four media ( CIM, W4 ,SD2 and MSD2) were used for callus induction from mature embryos of
Yangmai 158 and Bobwhite, model varieties with high capacity in callus regeneration. Two media (MRM,1/2MS +
5mg/L Zeatin) were used for the following callus regeneration. Both varieties had the highest regeneration frequen-
cy on callus induction medium CIM followed with the regeneration medium 1/2MS + 5mg/L Zeatin. Tissue culture
capacities of mature embryos from 40 Shandong elite varieties or advanced lines were evaluated. The results showed
that the callus induction had no significant differences in these cultivars and lines, but the callus status and the
growth speed as well as the following regeneration capacity were quite different. Among the 40 lines, only 08H0O5
had the higher regeneration frequency (23.3% ) than that of the Bobwhite (21.3% ) ,eight lines (08 H02 ,08HO5,
08B08 ,Taimai20 - 2, Taishan5024 , Liac9514 , Hemai9803 , Bobwhite ) with more than 10% regeneration percent-
age ,account for 20% in all survey lines,seven lines can not obtain any regenerated plantlet, accounting for 12. 5% |,
and 25 lines account for 62. 5% with the regeneration frequency no more than 10% .
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MNERBENREEDZ - BEBRUR
BEMTRBNELAFHNAFREHEEEENE
X, H20 e 80 FRITFGHAZFEREY LK,
FIAEERASEYHE R /NEJTH R BOH DL
BRAFNRESERETRAHRY . MXIWE, &
ZEMBATMEANEK WMEENAR, HEEHA
AORHRERK, B 2020 FNEHNEB-BRESEY
fn40% A BERIEAXKMEL L, XMEBFE 2% 0
W= g E UK SRR REELHE,

Hit, RERBETHEY, EERARNEY
HENERATFMENRERAR BB oL EME
¥, MiAEHERNTBEKETFEHR REMNTER
BOLBESMEEERR ENEAAEFER P EEKk
BAERZRNRBERBH/INEZEZRBIMRIEER
BEENNERRNETZ—, MENEFARIR
HITHAERNBEENIMEE HA TREEX
BRAEKSYHER,BRETHRKENAY,
TN F4RmE, RBREREPRK MHEE, H
AZEN HYLFHPEEERS, RARM Y
& BEMASHEA BT INEREBRUNRER
%, BABFRERE Y AN E SRR
MEARFHUAGHRA B MEKEEEN,BR
REGEAIEETEE,

ERNERGASERWRETERAEAT
W EEE SMERKE EREMERAGET T,
B X e N e /N E BRI PMERREMNZE
MHEAERAXRENBERNERBENERERAE
BEMNENL, ATRE/NEBRBER S ARARE
R ATHET KBHXEOR, QX SRR E
THAE AT REEPEFERRS HUEFMEM
B RERA&G S, BTRAERT
EMERRE, TR E AT 40 R E &R
FREBHERNLAE, B ANTREF A BEE
KRB HTAGHALAER, B EFARTR
BAEEFEH TR REWEHENRAEERS
ALFES T EECLEH R, HEAMLENSY
A, DRBE, ZEREREERABLANTE,
HMZANBERERENSFRE I EEFTHH
FHEHH FESMEL RIEREEFRA, MW
BREMEUKNERE, XEFHELMPEENE
REXZHHATBFENEE, MH, EEFEMK
FHERB AN TR ETHBETRBHTE
BHER, A, AR ULELEFRETFRHIK
HERE BARMELES X SRR GFAHEERN

PR BT R RTR, W& S DERR
EEFRNEFE, PHXESHERBDEERLR
PRB S E LS AT RN EERTERY
ZEMBFAEERERSE,

1 M8EFE

1.1 ##

BAEAERMNANSEERLMHE 158
1 Bobwhite fE 3% 3% 2 5 b 9150 & R , 0 28 HH A4
HAFFHRRE FAERRTWEREAS, EHE
R E AR ILAEIEERE R KEBRHES &
REARS R 40 AR AT BRI R AP,
R B fb 7 e L R A ARl B2 B AR 90 B & o BE R
PR, Wtk E] 2009 4 6 A L RAEERTE 3 AN A

EMEFABGESBERERER 44,00
£ cM!" wa" SD2 (MS # + VBl 1mg/L + Glu-
tamine 150mg/L +2,4 - D 2mg/L + B 3% + ifR
0.7% ,pH 5.8) #1 MSD2(MS +2mg/L 2,4 -D) ; &
L2 A, 550 1/2MS + 5mg/L KK,
MRM'Y A A RGFESER B S 2 N FEEFE
PEEHE, RS M ARNA S, RIFMERER
B L % % Mediaclave # K G, B 310 %
PIEEM R 9em — KR F M, F L 25ml,
KEGHERNEFHET, ARAN, BRBREH
REZAB K, FIEEFRLETFEKEHIA,
1.2 A

BREETHREMT, TT52WHBEKEPRE
Smin, B f 1% NaClO 4b# 15min, T K #F¥E S5 &
TS MT TREKP 25CRE 4h, THEE T
EEhRBE IR M TIREMNBEME, RETHRLE
BRI BURBAE, 35 SR, 8 5 R B R B
MTAGHSBESERE L, SIEM 33 N, 84
AEEFI M, 2SCHERBEPEER,. ER2A
EH-KFHBRE, WEAGHERER, XY
48, AGHATBENRER RUAGHREER
BN EEEMETHERAGHAAT RSN
B, A HERAARNEAEREL 2 AR
MERGEHAS BN, 14d B —KERE 4 A
JE G BB B

2 HRERH
2.1 FAZFENBERBAGARFIEBIU
GEAE

PEE % 158 M Bobwhite ) 780 4 {8 BR #h T, B
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BULRRE, A M A 4 MiEREREL(X D, 8
MEBREF 0 N BGHAEFELE TS ML,
Kb CIM FR A GARE R KR SRR, 53
100% 4 FEFREEFEFAGER I EL B E =
5t EAGRAEF A K A2 5B K, ZE SD2 1 MS
+2mg/L 2,4 -D b 3d B RAR T K&
A2 AERGARERE lem X/, 4 AT
o BB B E R R, T o A 5 4 R R 5 R
B ME W4 F1 CIM | Py BR o I & 45 45 5178 Bt IA)
EA7d, T HMEMFAIE 2 M EFE, K EROAH
HAERKEREX G, EFR 2 ANAGALLER
REEXZ0.5em 4, HERAHRERHHE 4
FeR ok BT L A B O A A T R e o 4
AELZLER. BARABIEFRELASHERY
BASH EEHRET -0 2 KPP —REMHAE

HREFEMRM £, 5 — BB S Smg/L EXE
W1 2MSEA R FE L, B8R 3d WEAHREH
BLER IdHRHENRNTEY,2 At
AFBEEABTRE 4 ARG BRRNE
B(RD, #1P EUCM IRGESERL L/
IMS +5Smg/L EXEANBAEFENBR T, 5H
iR EASHEL,2 SR EAEREEHED
BE,HbHE 158 WEAERR 25.3% , Bobwhite ()
HARRK28.3%, AL, ZES HAERELAE
AR RBREEREATE. WL W HiES
BFE MRM HEASFENASG HBEEEKZ,
BEIBEXTHMAENAGEEERN 21.4%,
Bobwhite 37 20. 8% , B £/ & SD2/MRM 4 4,
Bobwhite I HAF L F 12.2%,

%1 FEANAR . BEEFRBEESLNERARERGALFESNELEMER

Table 1 The callus induction and regeneration of mature embryos in different culture media

T BAagRd ] % BER(%
i?ductioi§§ Rege::riion s BRER(T ﬁ:iﬂ:f fl:u/: ) :i:ﬁjiall:s No%it; jiltlet F, j f)f )
medium medium Cultivar No- of embryos induced induced regenerated regeneration
CIM MRM $3% 158 99 99 100.0 15 15.2

Bobwhite 99 99 100.0 16 16.2

1/2MS +Smg/L EX & HFE 158 99 99 100.0 25 25.3

Bobwhite 99 99 100.0 28 28.3

w4 MRM H% 158 99 98 99.0 21 21. 4
Bobwhite 99 96 97.0 20 20.8

12MS +5mg/L EXE ¥ 158 99 98 99.0 18 18.4

Bobwhite 99 96 97.0 16 16.7

SD2 MRM #H#%F 158 99 96 97.0 16 16.7
Bobwhite 99 98 99.0 12 12.2

1/2MS +5Smg/L EXE  HF 158 99 96 97.0 13 13.5

Bobwhite 9 98 99.0 15 15.3

MSD2 MRM H#& 158 99 99 100.0 14 14.1
' Bobwhite 99 98 99.0 16 16.3
1/2MS +5mg/L k%  #H% 158 99 99 100.0 19 19.2

Bobwhite 99 98 99.0 17 17.3

HEE=FEZENAHR/ A TEENRHGHER P % 100%

regeneration frequency = numbers of regenerated callus/callus used for regeneration x 100%

2.2 LERBIAZEM(R)NEREEFEED
MR 2 ATLAE TGRS AR R 40 4D
EHH(R)WBRAKE CIM BHREREBEERAL
HA, RGBS FAEARRFARBERAAE, K
08B0S5 .08HO4 ¥ % 20 W1 9514 % 11 MR Fh A ik
FH KT 100% ,08B10 M AGESERE, XD

94.4% ;(HAGHA KA KBRS F A R E A
FHEEZR, Kb At KRTAT | &A 08HOS,
& 9803, W 9514 3 A/, 52N
7.5% ,35 B 2 % A % 1L 5024, 65213, 08B0S .
08HO2 FH 4 NG Fp, KB A RFE 12.5% , H fth 5
EMAHAERKRE R 3 KB LUITF, 08HS I 9514
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HRGEARERBES . EXREHAGH K4 08BO8.FE 20 -2 1l 5024 4 9514, H & 9803,
KR, AP A G/ 3, Bobwhite, (5 £ it F i 20% , H  08HOS (9 4 &

ARGERERBAERGHELEENAFHRE (23.0% ) #3d 7 %F B 5 Fp Bobwhite(21.3% )., B 7
F(F2),AHEXT B A Bobwhite FAXF AT ATHRMBEFREBHAN,H17.5% ;FERE 193
AW BEAEEBT 10%, 4 3 & 08HO2, 08HOS5, 10% Z [E M SR 254,15 62.5% ¥ LE 1,

F2 FANMNEKFNRBRERGHATSSHENR

Table 2 The callus induction and regeneration of mature embryos in different cultivars

o F— AR SR BEERR(%) BEERK BEFE(%)
Cultivar No. of embryos No. of callus Callus status Fre. of callus No. of plantlet Fre. of
induced induced regenerated regeneration

08B01 90 89 U4 98.9 2 2.2
08B02 A 90 88 yu %% 97.8 6 6.8
08803 90 89 = 98.9 3 3.4
08B04 90 87 1% 96.7 0 0.0
08805 90 90 it ] 100.0 0 0.0
08B06 90 62 (LB 68.9 2 3.2
08B07 90 89 Eik 1 98.9 4 4.5
08B08 90 90 ot - 100. 0 10 11.1
08B09 90 89 it 3 98.9 6 6.7
08B10 90 85 M 9.4 8 9.4
08B11 90 88 a4 97.8 3 3.4
08B12 90 89 = 98.9 4 4.5
08B13 % 88 =% 97.8 5 5.7
08B14 90 89 ik 98.9 0 0.0
08B15 90 89 o g% 98.9 0 0.0
08B16 90 89 kit 98. 9 0 0.0
08HO1 %0 86 HE 95.6 0 0.0
08HO2 90 90 —% 100. 0 12 13.3
08HO3 90 88 % 97.8 0 0.0
08 HO4 90 90 % 100.0 3 3.3
08 HOS 90 87 —% 96. 7 20 23.0
08 HO6 90 88 i 97.8 1 1.1
08 HO7 %0 90 Py % 100. 0 3 3.3
08 HOS 90 90 = 100. 0 9 10.0
wE 19 90 89 1 E 3 98.9 5 5.6
& 20 90 90 Y3 100.0 5 5.6
wE 2 90 90 = 100. 0 6 6.7
A 19 90 88 g 97.8 5 5.7
#BE8 S 90 88 it 2 97.8 8 9.1
B 9514 90 90 —% 100. 0 15 16.7
# % 9803 90 88 —% 97.8 17 19.3
F#1l 5024 90 87 % 96.7 10 11.5
£H£20-2 90 90 k%4 100.0 10 11.1
B E 66 ] 89 P % 98.9 6 6.7
% 6135 90 90 [LE3 100. 0 4 4.4
k&4 90 88 = 97.8 4 4.5
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B BDHEFE(%) BEEEK BER(%)

& BRI AHRE
No. of callus Fre. of callus No. of plantlet Fre. of

Cultivar No. of embryos Callus status

induced induced regenerated regeneration
w25 90 88 =% 97.8 3 3.4
1% 6 5 90 88 [LF"3 97.8 5 5.7
65213 90 90 % 100.0 8 8.9
M 187 90 88 B2 97.8 3 3.4
Bobwhite 90 89 —% 98.9 19 21.3

() — B @b BGARAEKR, AT, QRS RS E; A0 AEHANRA, AYAE, GHFHEA8 0 2806 AHER T
*,ASHE, AEL RGNS A GEASA D, A AHE, AR SRR ERO S RGARN N ALK, EFALRR

B K

() ABESE = HROGAEK/ EHHTH x100% ; REE = =ERKHOQ6HR/ AT HENAHAR M x100%

(1) Class I; bigger size with loosen structure and fresh - yellow or fresh — white, Class II. bigger size with dense structure and fresh - yellow or fresh -

white, Class II; bigger size with dense structure and dark — yellow or dark — grey,Class IV : smaller size with dense structure and dark - yellow or dark —

grey, Class V: smaller size with sticky structure and dark - yellow or dark - grey

(2) Induction frequency = Numbers of callus induced/number of embryos x 100% ,Regeneration frequency = numbers of regenerated callus/callus used

for regeneration x 100%

N

ettt ot

O WA URAINOO—~NWA

N

R (R) MK
Numbers of cultivars or lines

N §

0 1-5  5-10  10~15 15-20  >20
RLHER(%)
Regeneration frequency

1 AABRBRERGAABRBENRMURSHE
Fig.1 The distribution of cultivars with different

regeneration frequency
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AMREFA4HBEIHRE2HEEERE,
BEAFERAS ERS AMARAMBRTAG. RS
B, FA—IRMHERFRNEFERE LR
GHENERABE AERNAGREERRK,
REFH, THERIXEEFERERBRZEG R
AGAARREIBRTHRERIEW RIFET,HF
SRGHARHRR, AR TERIEAXLEFLE
i FATE BRI AL 5 AR R T . MAGTRAER
ERNTRSERNEIAGALNBRAX &
CM o ERNEKERYRAIEER, MM 3
MisHEpFEHONEE 2,4 -D, ARG REH,
3 BB 75 A BVR 2 B A AL A4 i A s A K O L B

2,4-DHMREY,

BE—RHER—ERE LEFHNAHAR—
AR, APBTARMNEAERE L #RTHENR
BGERRSHERARBRERERNE W, A6t
REA AEEEFRRE FA-RAGEX 2 HAE
EREEFHEARGRZEREE, U CM FFERH
##93 %£ 158 1 Bobwhite, 7£ 1/2MS + 5mg/L E
KREMEEEFE EHARENHED 25.3%
28.3% MBI H AR FE MRM 5 —FHEAL
R4y R K 15.2% 1 16.2% , BAELL W4 .SD2 fl
MS +2mg/L2,4 -D HiESEFEMNFHET, WA
BABRENEMEENZERARRBK, HHES
BREMEEEEZNDREAN TRGHARARE
EHEE, AFFKEI KRB EBRMHER, 5
ik BN RBEB AL S BB REA S CIM
5 1/2MS +2mg/L 2,4 - D, R | /N AR T
HEFAITT HEA/

3.2 NERBERN BT ERSZ KRG E) &8

AW EBEEILRE KEmFRT R R &R
EES MK SR E K& R HE SRR IR
MEEd s, ER AP ERAEERTTHE
Bobwhite B & #h 1 4>, R St 2. 5% , 30 BA
NERBREERESGRHEL, BN THRERNZ &K
AEBRK—BRES, TEH#-FWER. XXRH
F g 5 BB & #h 4% % 158 #1 Bobwhite, 41 R fx 5 41
MESEDZ AT 100% , %X 40 4~ kL8 4h
G HEBHT TIRFEHTR, HEERE 0%
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B P oy 60% , $h 8% SR A B SR 1k 80% B9k o
50% ,MANRFEEHEREASXT 28.3%, H
BETHRBMEERED 0% HRE, BRIBE
REENERE, EFHAGHASPEEEFRAGY
WHES, —BBMBIHEARERE L dZABAS
B, EX G ERREL, R RRE R ER
HHTRIE, ABRRAEENITE, REE R
BRI 40, 3F BOW e A W 7 4 Bt BEAT BB  RIE T ik
BERNGERE, S50 AN EERITE TR
R LAP= A A A BE B LA A IR SOk T E B,
R—ABEHERY , NIREM—NEFESEH, WL
AMREZEEHANFTARRRUERER H
BARALRRE., EREHENMGIRS, -4
BEEANFTAE FHREE-THAESE, FHit,
FRBHFE T HERN T ERIRIE, KTAA,
HElEERHLNENRRET 4 —, RIFE%
et 365 A, G0 SR A 45 4 G4 B B A SR AR e I A,
MARREHZERZ K, HREBHEEKNILEE
EWMFHE. HERARES B HE RERY
KA EREFEZEMRONHFEFAEE X
BI¥E S, B, R RSB AT 0 R B R 43 4k 5 B A e ik
FEBYMNANEE T, HEBRIMEAMRR,

X0

[1] Bhalla P L. Genetic engineering of wheat-current challenges and
opportunities [ J]. Trends Biotechnol ,2006,24 ( 7 ) : 305-311

[2] Ding L P,Li S C,GaoJ M,et al. Optimization of Agrobacterium-
mediated transformation conditions in mature embryos of elite
wheat [J]. Mol Biol Rep,2009,36:29-36

[3] Ozgen M,Tiret M, Altmok S,et al. Efficient callus induction and
plant regeneration from mature embryo culture of winter wheat
genotypes [ J]. Plant Cell Rep,1998(18) : 331335

[4] Weeks J T,Koshiyama K Y, Maier-Greiner U, et al. Wheat trans-

(5]

(6]

[7]

(8]

[9]
[10]
]

[12]

{13]

{14]

[15]

[16]

[17]

(18]

formation using cyanamide as a new selective agent [ J]. Crop
Sei,2000,40 ; 1745-1749

Mendoza M G ,Kaeppler H F. Auxin and sugar effects on callus
induction and plant regeneration frequencies from mature embryos
of wheat [J]. In Viuro Cell Dev Bio-Plant,2002,38: 39-45
Wang Y L,Xu M X, Yin G X, et al. Transgenic Wheat plants de-
rived from Agrobacterium-mediated transformation of mature em-
bryo tissues [ J]. Cereal Res Commun,2009,37 (1): 1-12
Patnaik D, Vishnudasan D, Khurana P. Agrobacterium-mediated
transformation of mature embryos of Triticum aestivum and Tritic-
um durum [J]. Curr Sei,2006,91 (3); 307-319

Delporte F,Mostade O, Jacquemin ] M. Plant regeneration through
callus initiation from thin mature embryo fragments of wheat [J].
Plant Cell Tissue Organ Cult,2001,67 ; 73-80

XEH L NE, ERE. 5. DERRASIAEEEERSBAE
o)), EAEY ¥ ,2008,28(4) :568-572

B, REF,HNE, . A ERRARALERERER
LR RII]. AP ,2008,28(4) :713-718

N5 RO EWR,.F ARBETRDAERBAEFTEEK
RHWEMEI]. £XEYFER,2010,30(1):39-42
Satyavathi V V, Jauhar P P, Elias E M, et al. Effects of growth
regulators on in vitro plant regeneration in durum wheat [ J].
Crop Sc¢i,2004,44 ; 1839-1846

Filippov M, Miroshnichenko D, Vernikovskaya D, et al. The effect
of auxins, time exposure to auxin and genotypes on somatic embry-
ogenesis from mature embryos of wheat [ J]. Plant Cell Tissue
Organ Cult,2006,84 ; 213-222

Bi R M,Kou M,Chen L G, et al. Plant regeneration through callus
initiation from mature embryo of Triticum [ J]. Plant Breed,
2007,126: 9-12

EERH KO, K, ¥ KERBREAHALAHERA
Bk R QBT )]. Y 1L 3R % M, 2005,6(4):
418-422

Delporte F,Mostade O, Jacquemin J M. Plant regeneration through
callus initiation from thin mature embryo fragments of wheat [J].
Plant Cell Tissue Organ Cult,2001,67 . 73-80

Zale ] M, Borchardt-Wier H, Kidwell K K, et al. Callus induction
and plant regeneration from mature embryos of a diverse set of
wheat genotypes [J]. Plant Cell Tissue Organ Cult,2004,76:
277-281

Risacher T,Craze M ,Bowden S, et al. Highly efficient Agrobacte-
rium-mediated transformation of wheat via in planta inoculation

[J]. Methods Mol Biol,2009,478. 115-124

\
$IBITH 2012 & (R E R
(PEBM) M ERVBERHERTFED, T BHEABRE MR AZEER VB EREERRF D
HOPEBEZCHT, T EREHE R HHG HEREEEEYNER BHES SERE FBRERE &
DEASEFAMNHARRE EHTHOTRIEEARLENIB £S5,
A, EMH6.00 0, MRS :14-69, £HEHBER (FF)HAITH .
Higk: (150080) BRI AWK I/RENREMEFE/NTE T4 5 BT A¥ 195 58
i i .0451-86609497 , B & A : 2 #(3} ; E-mail : sugarcrop@ 163. com
X iT 18 2012 FE( E KR
(EXRBEI92 QP HERERIBERT D REB—HEREWEZRET], 2004 £ A %D IEOCHAL
FERE - BEEMH SRR SERE AEEAE AP TIE RPN X0 BASEXABHE 5
HEREFENHAE.
WAHLEM 1S T, 290 T, HAENS12-137, £EFHIRE (FF) HTITHE,
#uak . (130033) EHRE K ETEFE KL 1363 £ ;Hi5:0431-87063137; E-mail: ymkx@ cjaas. com P




WARAR SN R () B B 3 BE TR 5X [HRGEE ...

==

(= A

LEZE
e IE N

£, B0 -

TR, &M, wE, SR, R, BRI, JEARE, ZHPE,  WANG Zhen—dong, MENG Peng, GAO Jie
,  GUO Feng—zhi, LI Yu-lian, FAN Qing—qi, HUANG Cheng-yan, LI Gen-ying
FAAR, WANG Zhen—dong (JEFHARM R AEWRFABIR =BG, TEMT, 110161), 8, MENG Peng (PR B ARV K= EMRL 4L

ARE=BE, PRBH110161; LA ANV RHEBEAE BTN, Urg250001) , vl #RE, 4R, S0, SR 2, 2R, GAO

Jie, GUO Feng-zhi, LT Yu-lian, FAN Qing—qi, HUANG Cheng-yan, LT Gen-ying (1Ll Z548 &MV RMHE B4 MIRF 53, 35 Fd

,250001)

it vy mlsTIc Pru]

Journal of Plant Genetic Resources
2011, 12(6)

A http://d. g. wanfangdata. com. cn/Periodical zwyczyxb201106025. aspx



http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201106025.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%8c%af%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%9f%e9%b9%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e6%b4%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e5%87%a4%e8%8a%9d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%8e%89%e8%8e%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a8%8a%e5%ba%86%e7%90%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e6%89%bf%e5%bd%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%a0%b9%e8%8b%b1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Zhen-dong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MENG+Peng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Jie%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GUO+Feng-zhi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Yu-lian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FAN+Qing-qi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+Cheng-yan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Gen-ying%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%88%e9%98%b3%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e7%94%9f%e7%89%a9%e7%a7%91%e5%ad%a6%e6%8a%80%e6%9c%af%e5%ad%a6%e9%99%a2%2c%e6%b2%88%e9%98%b3%2c110161%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%88%e9%98%b3%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e7%94%9f%e7%89%a9%e7%a7%91%e5%ad%a6%e6%8a%80%e6%9c%af%e5%ad%a6%e9%99%a2%2c%e6%b2%88%e9%98%b3110161%3b%e5%b1%b1%e4%b8%9c%e7%9c%81%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e4%bd%9c%e7%89%a9%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b5%8e%e5%8d%97250001%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%88%e9%98%b3%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e7%94%9f%e7%89%a9%e7%a7%91%e5%ad%a6%e6%8a%80%e6%9c%af%e5%ad%a6%e9%99%a2%2c%e6%b2%88%e9%98%b3110161%3b%e5%b1%b1%e4%b8%9c%e7%9c%81%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e4%bd%9c%e7%89%a9%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b5%8e%e5%8d%97250001%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%b1%b1%e4%b8%9c%e7%9c%81%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e4%bd%9c%e7%89%a9%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b5%8e%e5%8d%97%2c250001%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%b1%b1%e4%b8%9c%e7%9c%81%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e4%bd%9c%e7%89%a9%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b5%8e%e5%8d%97%2c250001%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%b1%b1%e4%b8%9c%e7%9c%81%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e4%bd%9c%e7%89%a9%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b5%8e%e5%8d%97%2c250001%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201106025.aspx

