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Physiological Changes of Loquat ( Eriobotrya japonica ) Fruit

during Growth in North-cultivated-marginal Area

CAO Xue-dan, WU Wan-xing, ZHANG Zhong-liang, LU Zhou-min"
(College of Forestry, Northwest A&F University, Yangling , Shaanzi 712100, China)

Abstract: Two loquat cultivars (No. 8, introduced from Japan; Maihouhuang, local variety) that grew in

Ankang of Shaanxi were used as experiment materials to study the physiological changes in growth course

of fruitage, and explore the growth regularity of loquat fruit under growing conditions in north-cultivated-

marginal area, The results showed that the fruit weight increased sharply between 90 and 150 days after

anthesis, the respiration intensity reached higher levels at the beginning of fruit setting and before the

phase of fast growth, and then subsequently declined gradually, the significant positive correlation was

found between the changes of soluble sﬁgar content and the fruit weight (r=0,977 7**;0.953 4" ° ), the

vtitratable acid , Vc content and PPQ activity indicated a low-high-low pattern; POD activity presented a

fluctuant downtrend in the whole course of growth.
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Fig.1 The change of single fruit weight
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Fig.2 The change of respiration imtensity

in loquat fruit during growth
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Fig.4 The change of titratable acids content

in loquat fruit during growth
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Fig.5 The change of vC content in loquat fruit during growth
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Fig. 6 The change of PPO activity in loquat fruit during growth

2.4 HIBRX4KTE PPO M POD FEHMEL
ME 6 TE S MBREEEKLE T PPOE
HERFAREREBRMBE,HEKRY 90 dLLETR
KAE, AP 8 HXK 660 U, EEHH219U-g7" -



#HaH

WEAS REBXHERTERSBHERTL 37

min~},3X 5 J. Cassado Vela UV IG5y 45 B eh Al I
# PPO BHBAAEWBEFEREER, FE
SR WA RE PPO BHTHER KB EE
(P<0.01),

ME 7B, BRI EERKTES POD IE
HEWSI TS, K 84 )G 50~70 d &
BX140Uegtemin' UL, REESTHRER
5U-g ' »min'Ef;EFHE 100U - g™
min' ZEHZRAAMED 10 U-g™" e min' BT,
POD REYMNBEZERPEBZ—  SHYNEERE
FESBERE X, B FPOD2E5TREHN
BEEE TUEMBREZA KBS POD R
WiE. FESWERY FAME POD Hikd ik
5iktk B 3F (P<0.01).

180
160 ]
140
120
100
80
60
40
20
0
-20

POD#E ) /(U g" * min™)

30 50 70 90 110 130 150
HwERE /d
M7 #HBRETEKITE PODEHTR

Fig. 7 The change of POD activity in loquat fruit during growth
3 ##H5itie

MHAER L EFRSHMFREROTFRERR
B R ETE 30~90 d 3K E18,90 d FF R RIHK;
RS AR ETHBEHE B3GR ERM Ve
SRETHEEATHERENBYRINRRER
ERBBAEX GENPREERR HERETR
K.HERERN T, S4RLEKIBRF R
BHMEEHR,0~90 dEIEMRETEHLEE,90~
150 dEIEENRAMNBRKER, IRAMERA
NEYFEERER XYL R, FREENERER
FFREELZHERYR. B, FLEZMEHR
BEEHMEMRERLRETRA ERERAY KT
BUR B AN % i 8 R S 1, AR IR B 55 R R
LK.

MRAR RS PPOFM POD ARG R E
B R AR KB B Z BT PPO ISR HF H,
HERZLABELBE S POD BEHAERR. BHILIA
L MACERI L R BRABR DS RRERY T BEDN
AAEEMEENRE MZHBELXLERE. BAH
BRHERMBREHRAEEHTE. FERHTHIR

BRESME, M AEEARR WEELTEEMNE
FRHFERE, R T 7R 5 2k 2 RUME B ZEHE , BUR
EHFELRERENELRRE.

$ % Wk

[1] BRE . HEKE PEERE - BRAEE(M] LR EK
ot A3 1996 ,99-104.

(2] #BF.XNEEREHE HERLRTAANBRAESHREAMR
FRME]. +E&¥ER,2007,23(9),317-322.

(3] HE.BER.HERHF S AFTAXBEAMREBRELERKEY
AR L5 R E,2007,(3),93-94.

[4] Amorés. A, Zapata. P, Pretel. M T, Botella, M A, Serra-
no. M. Physico-chemical and quality and physiological changes
during fruit development and ripening of five loquat (Eriobot-
rya japonica Lindl.) cultivars[J]. Food Sci. Technol. 2003
(9).43.

[5] %FER. MYAEMEXRBSES B ML LK. BEHH
Hi AR #E,1991,160-162.

(6] BER RKALEFLRHBEIML L . PEHREKFEHEM,
1986:9-10.

7] #&2. B0 AP94h2S50FEYRERBSFIMLTH.B
K K4, 2008.8-9.

[8] ZF&xk, . HYLHMEABELMNEFENXRI). 58
Wi K% #8,2005,25(1) ;44-45.

[9] RBE,BE, HWE, EEHK S B KR #AL e R Lk
BARMABEENERI] R TEE¥H,2006,22(7),
175-178.

[10] Serrano M, Zapata P, Pretel M T, et al. Changes in organic
acid and sugars levels during ripening of five loquat (Eriobot-
rya japonica Lindl. ) cultivars, Proceedings from the first in-
ternational loquat symposium [J]. Options Mediterranées,
2003,58,157-160.

[11] Amorods A, Zapata P, Pretel M T, et al. Ripening physiology
of five loquat ( Eriobotrya japonica Lindl ) cultivars. Pro-
ceedings from the first international loquat symposium[J].
Options Mediterranées, 2003,58;153-155.

[12] HFH, LT, DU, DSBS BRER, FAA M8, 8
YRERFABRPAHVRY BREARBMEEN TR
R ER, 2007,24(3),381-384.

[13] BE£E . HEXE LW HIZAGTHRXAEIRTHR
Ve & BT b R¥ R, 2007,22(3) :68-70.

[14] T.W.4#E.ELRER HOAEDLESRIML BKEH
B« K i fR A, 1988. 241-245.

[15] Wheeler GL, Jones MA, Smirnoff N. The blosynthetlc path-
way of vitamin C in higher plants[J]. Nature, 1998, 393,
365-369.

[16] %4 KO HTE, KK AIREXPELR CRR
HRXMEHNXR] MY ERS S FEY ¥R, 2005,
31(4),; 431-436.

[17] Casado Vela ], Selles Marchart S, Gomez Lucas I, et al. E-
volution of phenolics and polyphenoloxidase isoenzymes in re-
lation to physical-chemical parameters during loquat (Erio-
botrya japonica Lindl. ) fruit development and ripening. Pro-
ceedings from the first international loquat symposium[J].
Options Mediterranées, 2003,58.:161-164.

[18] #&A. Z&ke, Biipd. dALYMEHYRREFIELR
(1) bR AP R S % 30« B R B RR, 2001, 29(6) 4 124-
129.



Tl R A SRS A A AR 0 A E A, [H hGEE ..

= WEM, R KRR, BRR

3 PA PEARARRHE K, R, B, Mk, 712100
W Pk g 1STIC PR

HELT) 4 JOURNAL OF NORTHWEST FORESTRY UNIVERSITY
i, &0 - 2008, 23(4)

51 B 0K

LITRESC 2772%. G . S0k, BROE ). i R, MR B4R R SO REAT SR S K 5 o B

“PHAEARARAHE 24 (AR IR) 2004, 32(11)
DI~ 14478 M AU BERY, BFFUBAGHAL 5 AR UL K S RN B0, 236 R, BROAE I AT A0 9 5 G, R AP0 10. 28 A
BRI~ 5 R B, B SRR T 049 6 SR TR SR 20 B LAY JRARFT 13, 4 P27, 30, BBLIRAR. PR MR 05 ) LS TR
12. 4%, 0. 6%H19. T%; T LR LS4 52 A e FI KU A2, W MEHLAR H135. 2B IERI0. 0%, T8 i LA 5T, BNULFIRI6. 3%; (I TP RIS T 0. T
R A RO RURURERRLL, 1720 G A AR G AR .

2 ITESC TR R R AR T B 2. 0% HEAS A S K R v R B AR ARIF S w03~ [ g SR

2006, 35 (1)

HEAR AL T R ) — P 2k SRR, B AN By ) AR A A (1X) . B2 Bl o W i, S Er AR A 1. AT A — 0
TELCKE FORIREARAE D J 2% B0 10 S0, A T s RO (HE 3 AR B, 2B A AE R ORI, T 520 T REA () SR RO AR SOxt
HEARSR SR K A R PN RV S e A (AT T 0 W F 5, LU S U A B S SRC, o RS2 R B4 dee KR i

3 WITNESC HOIUE. EASE PR T8 R RS AE KA il ~BLARId 22006 (10)

gt R A HE 1 P REAS T 7 R, T8 460 T, o KT 70g L T 5 R A, WD, L, e AF T HEACST M 4 i e o
e, b AATBR200mm277 47, AR R AR ST 6k KRR b IR U SRR PRBURI TP A S A & AT T WS, 15 70 e
SRBTR S B IR, JF it — B 6 K PR 1.

A4 FRWSC WP AL X A SR K MOR R A B ESE 2008
ZRU e TR R R IR AR 50 Ak S, AR SC LA A AL DR G 22 B NEAE AR B0 ), R T SRS R R R A5 3% (GABRIPut) AR SR ik A2
A HAEASRRRI AR, ERU T REAB S SR T AR ST A B AR, B 1 LG XA SR SR B A IR DRI B R el . WF T SR
1. AL D AT S S T S BRI KA o o S Mg R /e pi I K20, AT B K B T A b, 128 SR 2. 6%
SR HEAR SR S AR R B . R S Ve B B AR LI . (1) SRS vl e PR 2 B (e QD SR SR, T P TR . (2) SR o m i s R A A SR
SUR B RIEAG, B SERK R ETF A, 5 R SR . (3) SRV B B ARG ST, AR TR B KT, U P SR
THE. 3. AL DX REARS SR 5 A A SBORL R o B8 A H SO Sk PO U, TR R AR R 4. SR HH GA3 A T4 1074 R SR 3 B 8
TR SRS, AELEATACHI GRS ) W Th i, AEREATX B w (TR 77, BRI R AR A, AN S I SRS R D), 3610 1 mo1/LGABAEEE
20minfe B 2 AELZE P VERE . WU R A IR B LSRR MU R BT, VAT R (E5B49d) B I R ARIE97. 5%, LUk I 364 1 43 Al
5. R IPut AL BE G IE T A BUREAR S RE S o AR i 38 LB AR AR OGRS D Tt i, BN T vl s R 5 Bk (K R B, AT IR, JEs S SRA, (HT
HIEIL IR 58 8 1 S ST e, W S e O 0K, T — s P L SRS (B SR, 2RV 8O o 549 d) 1) F SRR BE AR 270 % AT
, AHEO61.5% .

5. e BLIBIC PR, XURHE. BRAIRS HEAL A S AR A AR s AT AL AL E 2005

SO SR TR 5, 0 1L A P . 2 P 0 5, 7 LR 5 J S5 O R (6 TS PR 6 22—, DD SR 9547 B P 5 B
FFORARS AN I 0L HER A PTaL Rl 4 RIS 1, P B3 Sl e, 4 BURR O DL S L PR AR LR S o LR AR
VIR, ST RS K SRR A HURRN K LBEAT T 0F9T

6. PRI L. LRI, FOEW]. W1UE SHH6 5 R AT 35 REA S AR RO 7 R AR ZE UL A 2005
RS BRI 22 A A 54 10 6 5 R 23 5 R o b, 6 0 AR AR AR 0 967 R A S0 L B 1
AR BT T AR

7. SRR ST R AR ACHIAS DA% R R E R R SE 18 S 9T 2007

AR 5™ T B 0 B, MUAC SR SR SRR, BIROEE, SOEGR R R W) B B0, MR s . KRB HM 2, 7
FARAE T AR P e < LU S BT AR (0, 500 T MRS RISt D (8 380 DR ) S EREA T Er A JE AR 1750 % - BRI AT — EL LR A B R MU AE
P S RBITE) H K - ARSI AT DR IR A SRR PR U, AR SRR, D FOBT LA S R S R, O LR ISR 0 5 5t
PR BT o [ I A P A AR — 2P s DR HUAR I B AR, (R S SRR 38 N T IR K, U TER AL O F S AR 5T A S
AR B o d5 R TR AN A A S A R AR HEA T LGRS SRR ST IS, SR AR5 S AR 4 it B LA SR S b2 ) F R
RIS R P S04 AL RRIEAT AR 55 G5 N L~304°5, REIL AR T AL pRIEAT AL, ARRRSORI REMBITAE . 2R RS AT MG it
o RSP E R BEA SR Y 40N REAT IR BT, ORI BIAR B ZR 5 TEARAE Ay DR bR DR L O o) AT S0 th /DR bk o AR
G, LR IAN DA SR JEA SRR HEAT A AR AR B, RSB/ AREAE BRI R, A B A 12 D SR (KT-30, cppu) O G /KA 1)« 30+ 50+
80mg/Lo [k 7RIS, HABKEIE AL AEAIIN (12 H41) RHI500me/LIICASHEAT T JEHEH S, 4l SHROUIAN RSN I 1R b AN ) e P 4 S e MR A T 0 A1
s FURITE S 50 L 3ARI4H . RE AR MBS KRR, R T YERAE I LA AL AARRODL, MESAsimAE, HLibii. SROCPAN
69% Zidi, JRAARR, HIGMILLR WAL S TR o % SRAE AT R 28U . B R 3R T 3R AR 100 %6 IJERR S, FELH B )L 3H
A4 A SR EA T I AR B, W] BLARA PRI B T0g 6 A7 I BRI S5 A5 ST AR L ) SRR I K TEARZ AR s P 30mey/ LT 459 SR S48/
» 550mg/L 80mg/LIf 5L IR P /A4 BR (0 45 LAy 25 2 5%, 1iii50mg/ Ly 80mg/L AL B I W e AT 5035 % 5, DR A Y 50me /L Ay SeCRHOBR 0 AR K15 24 AR
s HIRE RAFRCR ZRAHME S AR 20 1, MR A AL A AN SRR Z 8], R ZAFAE RSt AN SR /3 36 SRR R S
N AT AHA AN R SRR . AP I 5 Rl 5 F AP AR R ER B BEAS () b 5 AR B T e 9 A Bt DR
PEREAS o T3P SR TT- LA 0 XA AR AR IR S PR R EE LR REAC L«

8. WIFE T . sk, ¥ EbR. T3, T%. NA Ying. GUO Xiu-wu. JIANG Jin-biao. WANG Qing—ju. WANG Biao

BT H i 5 A AT R S A R IR — 6y el 22007 (3)
BIRATHY ., Jub B AITEROU U, 1Ly Tt %8 e P RERE SRS K P REIEAT T BIFE, R o b A R . 435 e 7 F



http://d.wanfangdata.com.cn/Periodical_xblxyxb200804009.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e9%9b%aa%e4%b8%b9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e4%b8%87%e5%85%b4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%bf%a0%e8%89%af%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%b2%81%e5%91%a8%e6%b0%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a5%bf%e5%8c%97%e5%86%9c%e6%9e%97%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e6%9e%97%e5%ad%a6%e9%99%a2%2c%e9%99%95%e8%a5%bf%2c%e6%9d%a8%e9%99%b5%2c712100%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-xblxyxb.aspx
http://c.wanfangdata.com.cn/periodical-xblxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e4%b8%87%e5%85%b4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%b2%81%e5%91%a8%e6%b0%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%96%87%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%bf%a0%e8%89%af%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%bb%a1%e5%85%b4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e5%b8%ad%e8%bd%b6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e4%bb%b2%e6%a0%b9%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_xbnydxxb200411017.aspx
http://c.wanfangdata.com.cn/periodical-xbnydxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%bf%a0%e8%89%af%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e4%b8%87%e5%85%b4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e4%b8%9c%e5%8d%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e5%87%8c%e4%ba%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%bb%a1%e5%85%b4%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgnfgs200601015.aspx
http://c.wanfangdata.com.cn/periodical-zgnfgs.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e9%a2%96%e5%ae%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%88%a9%e8%8a%ac%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jiangxyy200610003.aspx
http://c.wanfangdata.com.cn/periodical-jiangxyy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e9%9b%aa%e4%b8%b9%22+DBID%3aWF_XW
http://d.wanfangdata.com.cn/Thesis_Y1285067.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%8f%91%e5%85%b4%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%98%9f%e8%be%89%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%ab%8b%e6%9d%be%22+DBID%3aWF_HY
http://d.wanfangdata.com.cn/Conference_6101184.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%8d%94%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%83%a0%e8%81%aa%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e6%97%ad%e6%98%8e%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e5%8f%88%e5%8e%98%22+DBID%3aWF_HY
http://d.wanfangdata.com.cn/Conference_6101221.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a2%81%e7%8e%89%e5%bc%ba%22+DBID%3aWF_XW
http://d.wanfangdata.com.cn/Thesis_Y1074547.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%a3%e9%a2%96%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e4%bf%ae%e6%ad%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e9%94%a6%e6%a0%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ba%86%e8%8f%8a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bd%aa%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22NA+Ying%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GUO+Xiu-wu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIANG+Jin-biao%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Qing-ju%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Biao%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_bfyany200703036.aspx
http://c.wanfangdata.com.cn/periodical-bfyany.aspx

A ) 3R R R SRR A AR A 7 RS e, e R R SR SR T I )3, 106 dy KZ0HILL9 d, %126 d.

9. ZEAL IS MR U FHEAEAEZF 0 S E KR TR IERIT 5T 2007

ARG LUK 6 FA R = ARERE AL F b, WF9E T AEIL T FDGIR A0 1, HEARAE 2 5 2R KR B RS 2, RS R - 1.1
TLTFDGRE N, W R LCHURGE TR LR WEF AT D) R %%, KAMIAE 2 2 T H Ah R0 T4, B9 ARIBAE Y. Ttk K M8 HAITT4A 10 H 4]t
BUESF o AEAEFSMIFIRZ T, ARRLLHURIGE £ M RS R AE, Bl & it e 2. (EHEAE 25534 0Fe, Mn, Cu, Zn, Ca, KS62E4r
WRARBE], Mg FAE 2 7ML I R R A o T 3. AR AL TR AT, DG S8 o R I 5 00 ndi, By il
BERTERFFAES CLLE, P RERLTFAEAL RO 2 A RGBT . il A AP FRLIHML, Gy TERPSAMHEAL SRR SR & T 20 = A SR A 1R )
s BRI, RS I 4o HERE R S0 B TR 0 A2 A TSI SR, o IR SR S AL T o 0 S B - PR -1 12 A
e A ENRE R al, RTINS B, DL AU A S AR T R TR s dse K BUBE AR e AR L 2 ) it R o 5. Bl
RSB IRER, RSE R T B R, FURRAV R S G NIRRT R R SO B, HLB R R R, IR S R T, DR
PAL R LARRERAN, RRVRIE I, REAF I HAOW 2 6 R, U fr R R AR 2D R 6. BRI DA LR R
SEIAMAE IR I B oeE, TEHARE, JORBE, @IS, RRm R ROACERBORIN A G I A TACRINEER, B6E T A SN, 158 11l
Wsededy, R AMEEON, mT AR A SR T ph P £ N IR CO2 i BV 1 3¢ T LA Hh A i 8 Y R 2T ML) e A P i
TR AT, VISR LL M A T L ek 7 Rl B S R

A CHERE: http://d. wanfangdata. com. cn/Periodical xblxyxb200804009. aspx

g R 20094E9 H24H


http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%a3%e9%a2%96%22+DBID%3aWF_XW
http://d.wanfangdata.com.cn/Thesis_Y1099364.aspx
http://d.wanfangdata.com.cn/Periodical_xblxyxb200804009.aspx

