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Family Assessment of Usual Sugarcane Parents and
their Cross Combination
LIU Shao-mou,WANG Qin-nan,FU Cheng,ZHANG Chui-ming,ZHOU Feng

( Guangzhou Sugarcane Industry Research Institute Hainan Sugarcane Breeding Station ,Sanya 572025)

Abstract; Australian family test was conducted for the purpose of evaluating the genetic characters of
Chinese sugarcane parents and the matching effect of cross combination. The genetic variance and general
combining ability ( GCA) of sugarcane parents and the special combining ability( SCA) of the cross combina-
tion was estimated by the R software. The results showed that brix was controlled primarily by female addi-
tivé genes effects, and cane yield was mainly controlled by female additive genes effects and non-additive
genes effects, while plant height, stalk diameter and tiller number were controlled by male and female addi-
tivé genes effects and non-additive genes effects. In the case that CP88-2143 ,R0C10,R0C26, guitang00-
1*22 ,yuetang00-318 , and yunzhe99-113 were used as female parent, neijiang57-416 , yacheng93-26 , yu-
éta‘ng91-976 and yuetang00-319 were used as male parents , their hybrid progenys exhibited high yield
an.d high sugar content, these parents can used in breeding for sugar and energy. According to the special
combining ability ( SCA) effects of cross combination. The combination CP88-2143 x Yuetang00-319,
ROC10 x Yuetang91-976, ROC26 x Yacheng93-26, Guitang00-122 x ROC22, Yuetang91-976 x
ROC22, Yuetang93-159 x neijiang57-416, Yunzhe99-113 x CP84-1198 showed excellent compre-
hensive character.
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Table 1 Mean of § characters of 24 crosses

#XAE B (cm) E£(em) FHE(FH hm?) EE(%) EE™ & (v hm’)
Cross Plant length Stem diameter No. of effective stalk Brix Cane yield
3% 98-11 x B5¥ 93-159 209.3 2.15 84.02 20.78 63.95
B 5% 93-159 x CP84-1198 195.6 2.37 76. 96 21.96 66. 55
He$% 00-122 x ROC22 237.5 2.23 77.60 21.64 71.69
B 3% 9740 x ROC22 252.6 2.31 80.17 20.04 85.23
ROC25 x M 1% 94-32 222.8 2.15 71.19 21.47 57. 46
LCP85-384 x ROC22 217.8 1.80 90. 43 20.99 50.24
CP88-2143 x M #% 00-319 222.8 2.23 122.50 22.43 106. 98
HOCP95-988 x ROC22 219.8 2.21 82.73 21.81 69.86
B35 98-2 x HE#E 00-122 204. 7 1.90 123.78 20.71 71.98
M5 93-159 x 1 73204 196.5 2.45 73.11 21.01 67.64
% 93-159 x ROC22 224.6 2.38 73.75 21.69 73.74
ROC22 x 1T 92-244 237.3 2.45 67.34 20.74 15.34
55 00-318 x ROC22 230.2 2.25 79.53 21.39 72.68
4% 91976 x ROC22 236.7 2.28 80. 17 20. 88 77.28
4 010108 x % 93-159 221.8 2.10 104. 54 20.75 80. 32
B8 94-119 x B 91976 214.5 2.23 80. 81 20. 52 67.40
= B 99-113 x CP84-1198 217.8 2,28 89.15 22.87 79. 58
ROC25 x B3% 91-976 214.0 2.17 59. 65 22.15 47.18
ROCIO x ¥4 91-976 209.4 2.26 55.16 21.72 46.22
B4 9966 x ROC22 218.0 2.08 51.31 21.99 38.00
= 94-343 x ROC22 207.4 2.13 45.54 20.58 33.52
& 4% 010108 x ROC22 223.7 1.99 60. 29 20. 56 42.08
5% 93-159 x 4§ 57416 211.3 2.32 90. 43 21.62 80. 43
ROC26 x B 3% 93-26 240.0 2.36 68. 62 21.69 72.25
EE 220.3 2.21 78.70 21.33 66. 57
[ 13.59 0.16 18.83 0.68 16. 90
EREBR(%) 6.17 7.08 23.93 3.21 25.38

MERMBHEE8 KR .28 FHER  A0Em., BT RESEIMMAGRANRALER
BES MEREBA XEAMNAFHTHIRTES HER RURIFREZRZIIENAERENE
i (R2). GRAHTERY R ZENARZES W EFASFAXALEENER KUEER
AXANASRAYEALBRBENER, BWHK  FHZIEHEH,
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Table 2 Variance analysis of 5 characters

ZREK BEE=R®(V hn?) ARE(T%/hm?) B # (cm) %% (em) EE(%)
Source of variation Cane yield NO. of effective stalk Plant length Stem diameter Brix
4 Female . 225. 60 749. 10 638. 59 0.091 1.627
R % Error 97.07 162. 69 200. 04 0. 008 0.736
F{H F value 2.324" 4,605 ** 3.142° 10. 814" 22110
LA Male 131.40 801.45 790. 87 0. 090 1. 644
R Error 132.89 238.47 240. 44 0.021 0.864
F{H F value 0.988 3.361™ 3.289* 4.325* 1.902
414 Cross 200. 92 594.55 540. 50 0. 068 1.293
i®#% Emor 90. 00 156. 66 184. 61 0. 008 0.770
F{E F value 2.233° 3.795° 2.900** 8.227" 1. 680

LT RBIRARERE % 1%
“ and ** represent significant at 5% ,1% respectively
2.2 RE—MESHHH 13 EEEFBMEEN—BE S8 E R ERR,
BEFEROGE ZBAARZEERTFAR HABSEGERSEEERAFR. ROC2 E K 01-
B BESERREEFYMEX, Bk, ZHTEBE 0108 #3K 97-40 B % 98-2 F1HE 85 01976 pEX =&
EEBNEEHITRE O, — BB SR R, — AR A ) R R, R
—MMAE RN R ERERZASTHNTY BAIEEFEESE R, HOCPI5988 ROC2S &
R ROERMERMSI RN, BT ERR B 93-159 FIEH 9966 EFE—ME S NI ERMN, K
IERREHOBENTH, BR3 TH, G5 F, Z&=ERSNONREN LS IBEHRGEAR
EEFEMEEN-BEGHIAGFEAENER, K fRo LCP85-384 H:¥ 94-119 B R98-11F1 £ i 94-343
AR BAX FHROTRELRRE, CP88-2143,  HEAFBMEEN—MAE A NN AR, AHEE
ROC10,ROC26 . H: 4 00-122 B 45 00318 fI=AE 99-  FEfkfEA,

£3 VI BEREETRNER GCA JEHHEMNE
Table 3 Relative values of GCA effect of cane yield and brix in 19 female

Bk GCAf GCA value A GCA{H GCA value
Female 2™ & Cane yield HEE Brix Female B2 R Cane yield B Brix
CP88-2143 1.27E-14 0.57519 Bi% 9740 3. 10E-14 -0. 67002
HOCP95-988 - 1.49E-18 0.26985 B 98-11 -1.72E-14 -0.27878
LCP85-384 -3.55E-15 -0. 16840 B iR 982 3.42E-15 -0.31987
ROC10 5.79E-15 0.19820 8§ 00-318 | 3. 15E-15 0. 04280
ROC22 1. 65E-14 -0. 30602 8191976 5. 54E-15 -0.22297
ROC2S -2.16E-14 0.29090 B8 93-159 -1.13E-15 0. 20264
ROC26 3.45E-15 0. 19085 4 9966 -1.75E-14 0. 32154
##4 01-0108 3.73E-15 -0.39427 = BE 94-343 -2.69E-14 -0. 28081
A 00-122 2.27E-15 0.17833 = RE99-113 3. 63E-15 0. 79641
FebE 94-119 ~3.35E-15 ~0.42557

MEITH AN —BRESNEFHEEE ROFRERR, W 57-416, K 93-26, 8
BEMEERGEAESNER KW ARXEM FHE 91976 R 855 00319 X BHEF —-BRS A
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Table 4 Relative values of GCA effect of cane yield and brix in 11 male

3 GCA{H GCA value & GCA{H GCA value

Male BZ i Cane yield & Brix Male B2 Cane yield 4 i Brix
CP84 -1198 -6.65E -12 0.03919 Bi% 94 -32 -9.58E -11 -0.00477
ROC22 -9.62E-11 -0.01695 B 73 -204 ~2.42E-11 -0.01744
HEBE00 122 1.70E - 11 -0.01009 B5% 00 - 319 6.32E 11 0.01814
PIL 57 ~-416 5.66E ~11 0. 00334 o1 -976 3.38E -12 0. 00678
AL 92 -244 8.20E - 11 -0. 00965 M1 93 - 159 -1.38E-11 -0.01457
B 93 -26 1.71E -11 0. 00602
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5 K AT A 0 %R R el B G E i OB R E
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M4 4, HOCP95-988 x ROC22, LCP85-384 x
ROC22 ,ROC25 x £ #% 94-32 . ROC25 x 848 91976,
B 93-159 x CP84-1198 . 8 % 93-159 x ROC22. &
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IO, 4 AR R A 0 M IE R , B3 h AR M R R 4
&, % 01-0108 x ROC22 k4 94-119 x & 4 91-
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ROC22 AMETBMEENFRESNIB RN
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Table 5 Relative values of SCA effect of cane yield and brix in 24 crosses

Re AL SCA{f SCA value

No. Cross %7 & Cane yield S Brix
1 CP88 - 2143 x B4 00 - 319 5.0221984 0.51152
2 HOCP95 - 988 x ROC22 -2. 4514200 0. 22485
3 LCPS85 - 384 x ROC22 ~2. 0430700 0.01270
4 ROC10 x #§ 3% 91 - 976 2.2801161 0. 16988
5 ROC22 x L 92 - 244 6. 4969841 -0.28149
6 ROC25 x 1% 94 -32 - 7. 7064890 0. 06438
7 ROC25 x M3 91 - 976 -0.6816120 0. 32490
8 ROC26 x B3 93 -26 1.3956114 0. 16565
9 #4% 01 -0108 x ROC22 -4.1961970 -0.26012
10 4% 01 0108 x 9% 93 - 159 5.7031732 -0.27370
11 HEB¥ 00 - 122 x ROC22 0. 9343697 0. 14384
12 BB 94 - 119 x M35 91 -976 ~1.2649420 ~0.37964
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g%
re R WE SCA{H SCA value
No. Cross AR Cane yield Y Brix
13 E i 97 ~ 40 x ROC22 12. 2060870 -0.60711
14 B3R 98 - 11 x B 4% 93 -159 -6. 7008630 -0.25968
15 B3R 98 -2 x ¥4 00 - 122 1.3857135 -0.29395
16 B84 00 ~318 x ROC22 1. 2807958 -0.21138
17 W5 91 -976 x ROC22 2.2171363 0. 02387
18 W HE 93 - 159 x CP84 - 1198 - 1. 9003860 0.29341
19 8% 93 - 159 x ROC22 -1. 0036370 0. 16565
20 B 93 -159 x JIL 57 -416 4.5015694 0. 13449
21 ) BE93-159 x WK 73 -204 ~ 1. 8548560 ~0. 15062
22 B8 99 - 66 x ROC22 -6.8691570 0.26769
23 94 -343 x ROC22 ~10. 5318300 -0.25274
24 ZRE99 - 113 x CP84 - 1198 1. 4688557 0.71718
3 R ROCIO x & ¥ 91976, ROC26 x & ¥ 93-26. ¥ #%
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00-122 x ROC22 , 8 % 91-976 x ROC22 , 8 ¥93-159 x
WYL 57-416 F1 7% BE 99-113 x CP84-1198,

EAWERS A ROC22 x T 92-244 B 01-
0108 x # ¥ 93-159., B 3% 97-40 x ROC22, K iR
98-2 x HE ¥ 00-122 71 ¥ 00-318 x ROC22,

E 8544 . HOCP95-988 x ROC22 . LCP85-384 x
ROC22 . ROC25 x K I 94-32 . ROC25 x H 1 91-976
B 5% 93-159 x CP84-1198 B j# 93-159 x ROC22 I
B4 99-66 x ROC22,

AT EE 91976 KR EAAERENES
FRAEERA S, B 94-119 x B 91976
HAPHHEATHEFRNEESRES B RA
BN R, LCP85-384 fERE 4, ROC22 {ERL A
BEFEMEERSABEAAYN, BELE
LCP85-384 x ROC22 $@EFHHE S HHEHATE
Bhi, RAFITRESNEHNERR—ELSHA
ROFKREE . — I RZAEGHRS, A {URBR
FXGEM — AL A SR, 3 B F 41 & R BE AL
ok T

Hogarth 5" @R E TR B A& gea x FEME
EEAERN HESMSEABELA B M BEE
B, AXBEEEHETHRITH, ARFAERK
BEREZEERERAFTHER . ARERNEHE
REAEHUAABANERETHA —CHNES
B, Wi ARRFPELEHEHEARBFEERR
S RIMNE L BELRAFAERE, 1. ROC22 1
B BN 94-119 IR 97-40 FERX KB A it —



240 H Y # R B ¥R 12 %
EHR, [S] ERAX MAHEHERFZEZFRAGA[I). HEEY,
. . 2007(1) :6-9
BMERKMEALBARLIIRLEEL () zpm o mAE 5 BRAHEHENEAEEIS
SRAMHRELFKEREFAMMEPRRE FREULPuwH 2000 757
. . 7 RAXERR AOR,. % sHHREUFRASREIR
AW BT I EH, R& /B ). TRl 18 ,2009,22(5) :1274-1278
[8] RAXNKH &K% HEXRAANREZINRES
$ & ik [Cl/hHEERRRREEESAREETRIRIE. 58
(1) BRI HER KAR, S RRHEAHELSER(M]. EmRLBIRLRES I BRAREAFREHAR
L350 o i Al 4 B3 2003 :57-58 oV B # B H B8 BF5E BT, 2008 :29-35
: ; ! y . [9] R-2.11.0 for Windows (32 bit build) { EB/OL]. (2010-04-
[2] PR.BL ¥A®. S EFBEIELHFALSHERGS
f‘jﬁ"iﬁ[]]. o 'i%fﬁ’?%*iﬁ‘ 2004' 10(3) :268-273 22). http.//cran. r- project. org/bin/windows/base/
(3] TR fﬁﬂ‘éﬁ %hﬂﬁ[ % _H‘E’%q:;ﬁ@mAﬁ*Ej%m [10] Index of /CRAN/bin/windows/ contrib/2. 11 [ EB/OL]. (2010-5-
ﬁﬁ#}éﬂ‘&ﬁﬁlﬂ'[]] ;}ﬁﬁﬂs%:‘%fi{ 2006 27:2” 33.3“8 22). http://mirross, fe. up. pt/ CRAN/bin/windows/ contrib/2. 11/
el I' - > ! : [11] Hogarth D M, Wu K K. Estimate genetic variance in sugarcane
(4] &A%, CHB BENA.%Z CLAFHERANRENRE

BHAH[1]. MR R RS ,2006,7(4) :445-449
@NKitersu

wwws cnkt net

Ll B P O

using a factorial cross design[ J]. Crop Sci,1981,2(1) ;21-25

%S CST-JIFR 2010 ZWYC

FEFABHEZWEFFR (BARESTIERAK 20105)

HMAER:  EYREREER
Ehf.  PEREEFREDHEREHR
FHEB: RE¥ MARBR: EHR
CN/ ISSN: CN11-4996/S ISSN1672-1810
it REFERITE
—. BXE. JHsINHE (&)
20095 20084 20074F
R | THIIXME | THESIMIE | SR | THESICRE | TESITMEIL | SR | TSR | ATHESITREL
123 13 0.92 123 110 0.89 106 101 0.95
= SISTR kb ey ) SOAR 220097 1 09814850
% F R 20094 4 F 3O 20084 % T Mk 20074 % T 30K HES TR
WEWRE I FARR WIISR | 3Rk | ®IIBR | fR3IBR | #SIKR | w31 | BESIHR
T A31A 1" 1 17 100 204 183 1548
1. GAGTEMHSIA 8 8 89 72 127 106 823
R. LR RKIHRIMIIA 1 1 10 10 15 15 189
B ML#URX R RXRIIA 2 2 17 17 59 59 521
. SRGEIHIHR ST 5IA 1 1 3 3 15
B RSt BT 6 [ 79 62 121 100 773
=. £WEF JIF)
FRE T BRI 1RIF EmETF 3 EBEATF EmRFERMBF
EEIIF 0.097 1.521 1.341 9/48
MHGEJIIF 0.01 1.024 0.844 9/48
BRI RRIIF 0.053 0.948 0.768 8/20
M. HibsEER
E&RXtt | SUAERN | SIAMHMN #3153 | #31MHK | 131251t | H315EM | BRI THE | s THB/AR
0.98 7.5 228 4.5 193 0.87 11/9 38 2.78

i RARGEXSR ( (PR¥ANHULBETER BEAIRLLE (ARMESTIREAR) .




ﬁ%%ﬁﬁ%ﬁ&%&&ﬂ‘zﬁ,&»gg-ﬂzm [H w.wra.uc DA'rA TR

fE#: X, FEEF,  fFk.  dkEERY,  JHI%, LIU Shao-mou, WANG Qin-nan, FU Cheng
,  ZHANG Chui-ming, ZHOU Feng

(== A TN H RERNL 7T it R H B Fids, =1, 572025

% Rt e STE PRU]

HELT) 4 JOURNAL OF PLANT GENETIC RESOURCES

B0 2011, 12(2)

L WM a4 BRI RE T RE T2 BRI £ PR 8844 20 A DT 3] - I 5 3R 8 12431 2004 (03)

2. BRanYL MREE B RS DUR T RER P IS 5 5% 2003

3. EAGHE; {21, BEHTE BRI RUNE R R 7 51 B 4 it IR 3] - R 2009 (02)

4 AT RHI H ER R IEFEBAR S DT S0 - HHERY. 2007 (01)

5. AR AR XSAR L MR andl CUAR I BESR A (K8 4% g J2 Bl & 0 70 DHIRIR SC] - R e 4% DR U2~ 4i 2006 (04)

6. XA 10 RAF MRl FIES AR f v Al 5 R B PRIR R BC 75 70 20 DUITPRe SCT -3 /1 244 2006 (01)

7.Hogarth D M;Wu K K Estimate genetic variance in sugarcane using a factorial cross design 1981(01)

8. Index of/CRAN/bin/windows/contrib/2. 11 2010

9.R-2.11.0 for Windows (32 bit build) 2010

10, A XS5 R HIEAAS AL & IR RVP I Mk 2008
11, A0 E 9898 A W] 2 pg HEE QR A B 3st AL ) R Dok DRI SCT - B ROl 244 2009 (05)

A% http://d. g. wanfangdata. com. cn/Periodical zwyczyxb201102011. aspx



http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201102011.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%b0%91%e8%b0%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%8b%a4%e5%8d%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%ac%a6%e6%88%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%9e%82%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Shao-mou%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Qin-nan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FU+Cheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Chui-ming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Feng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%b9%bf%e5%b7%9e%e7%94%98%e8%94%97%e7%b3%96%e4%b8%9a%e7%a0%94%e7%a9%b6%e6%89%80%e6%b5%b7%e5%8d%97%e7%94%98%e8%94%97%e8%82%b2%e7%a7%8d%e5%9c%ba%2c%e4%b8%89%e4%ba%9a%2c572025%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bd%97%e4%bf%8a%3b%e5%91%a8%e4%bc%9a%3b%e5%bc%a0%e6%9c%a8%e6%b8%85%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_yyyhjswxb200403002.aspx
http://c.g.wanfangdata.com.cn/periodical-yyyhjswxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%a6%82%e5%87%af%3b%e6%9e%97%e5%bd%a6%e9%93%a8%3b%e5%bc%a0%e6%9c%a8%e6%b8%85%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201102011%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%bc%a6%e6%97%ba%3b%e4%bd%95%e7%ba%a2%3b%e8%b0%ad%e8%a3%95%e6%a8%a1%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgtl200902030.aspx
http://c.g.wanfangdata.com.cn/periodical-zgtl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%89%8d%e6%96%87%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gzty200701002.aspx
http://c.g.wanfangdata.com.cn/periodical-gzty.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e8%89%af%e5%b9%b4%3b%e9%82%93%e7%a5%96%e6%b9%96%3b%e9%99%88%e5%a6%82%e5%87%af%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb200604014.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%93%e7%a5%96%e6%b9%96%3b%e5%be%90%e8%89%af%e5%b9%b4%3b%e9%99%88%e5%a6%82%e5%87%af%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_rdzwxb200601007.aspx
http://c.g.wanfangdata.com.cn/periodical-rdzwxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hogarth+D+M%3bWu+K+K%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201102011%5e11.aspx
http://mirrors.fe.up.pt/ CRAN/bin/ windows/ contrib/2.11/
http://cran.r-project.org/bin/windows/base/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%89%8d%e6%96%87%3b%e5%88%98%e5%ae%b6%e5%8b%87%3b%e8%b5%b5%e4%bf%8a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201102011%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%89%8d%e6%96%87%3b%e7%8e%8b%e7%82%8e%e7%82%8e%3b%e5%a4%8f%e7%ba%a2%e6%98%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xnnyxb200905016.aspx
http://c.g.wanfangdata.com.cn/periodical-xnnyxb.aspx
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201102011.aspx

