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Experimental study on influencing factors of evaporation
under conservation tillage

Liu Lijing' Gao Huanwen’ Li Hongwen’ Jin Shuangyi’®
1. Chinese Academy of Agriculture Mechanization Sciences Beijing 100083 China 2. College of Engineering China Agricultural
University Beijing 100083 China 3. QingAn Institute of Agricultural Sciences Qing’ an 152400 China

Abstract Based on the conservation tillage systems for two crops a year region the authors analyzed the influencing
factors of evaporation under the conservation tillage. The fitting relations between evaporation and leaf index as well
as ground surface coverage soil temperature and surface soil moisture were investigated respectively. The results
show that daily evaporation on the eight tillage systems has good cubic relations with the leaf index and ground cover-
age respectively the evaporation on the seven tillage systems has good cubic relations with the soil surface water con-
tent and the evaporation on the three tillage systems has good cubic relations with the surface soil temperature. So the
evaporation quantity can be approximately estimated by the leaf index or surface coverage.
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Table 2 Daily evaporation in corn growth stage under different tillage systems mm
2005-07-
02 03 04 14 15 16 17
MA;B; + WA, B; 1.22 .96 0.78 1.06 0.84 0.70 0.42
MAB; + WA;B; 1.22 .02 0.76 1.27 0.90 0.80 0.60
MA,B; + WA, B, 1.70 .36 0.87 0.99 1.03 0.85 0.70
IMAB, + WA, B; 1.69 . 34 1.15 1.25 0.96 0.87 0.52
MA;B; + WA, B 1.67 .50 1.07 1.09 0.77 0.68 0.43
MA,B; + WA B, 1.38 .24 0.80 0.93 0.83 0.69 0.60
MA,B; + WA B, 1.34 .22 0.85 1.17 0.84 0.82 0.38
MA,B; + WA B; 1.27 15 1.05 1.20 0.80 0.74 0.50
MA,B; + WA3B; 1.67 .40 0.94 1.24 0.71 0.66 0.42
MA,B; + WA B, 1.72 .62 1.25 1.41 0.99 0.82 0.60
M w A~A;, B ~B;
3
Table 3 Leaf area index and its correlation with evaporation under different tillage systems
2005-07- 2
02 03 04 14 15 16 17
MA,B; + WA, B; 0.132 0.152 0.178 1.182 1.228 1.279 1.290 0.94
MAB; + WA;B; 0.123 0.150 0.175 0.832 0.917 1.197 1.367 0.54
MA;B; + WA,B, 0.133 0.159 0.17 0.904 1.025 1.211 1.231 0.85
MAB, + WA, B; 0.091 0.127 0.164 0.663 0.865 1.023 1.042 0.87
MAB; + WA, B; 0.120 0.140 0.197 0.747 0.944 0.956 0.999 0.99
MA,B; + WA, B, 0.079 0.107 0.158 0.872 0.909 0.921 0.931 0.98
MA,B; + WA, B, 0.102 0.106 0.148 0.689 0.869 0.97 1.055 0.85
MA,B; + WA, B; 0.088 0.120 0.140 0.787 1.090 1.197 1.241 0.94
MA,B; + WA;B; 0.143 0.192 0.202 0.829 0.888 1.111 1.184 0.78
MA4B; + WA,B, 0.095 0.121 0.147 0.799 0.937 1.044 1.147 0.88
2.3 1
2
v 11 4
y=C,+C. 1
C, 4 C, 2.4
C=1-exp —CI C 5
C=0.843 I 2 3
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Table 4 Mulch coverage and its correlation with evaporation under different tillage systems

200507 e
02 03 04 14 15 16 17
MAB; + WA, B3 0.654 0.654 0.654 0.654 0.654 0.654 0.654 0.94
MA,B; + WA;B; 0.654 0.654 0.654 0.654 0.654 0.654 0.654 0.72
MA,B; + WALB, 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.93
MAB, + WA,B; 0.402 0.402 0.402 0.402 0.402 0.402 0.402 0.93
MA,B; + WA,B; 0.654 0.654 0.654 0.654 0.654 0.654 0.654 0.97
MA,B; + WA B, 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.94
MA,B; + WA, B, 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.97
MA,B; + WA, B; 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.83
MA,B; + WA;B; 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.94
MA,B; + WA,B, 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.97
- 100 % 2.5
MA, B; + WA, B; 50% 6
+ 100 % MA,B, + 2 3
WA,B; 100 % + 7
100 % MA,B; + WA, B; R*>0.87 2
R?>=0.81 1
R>=0.66
5

Table 5 Ratio of soil surface temperature and daily highest air temperature and its correlation with evaporation
under different tillage systems

2005-07-
R2
02 03 04 14 15 16 17

MA,B; + WA, B; 1.01 1.19 1.18 1.06 1.13 1.06 0.80 0.93
MA, B; + WA;B; 1.08 1.04 1.06 0.97 1.09 0.91 0.75 0.73
MA,B; + WA, B, 1.06 1.18 1.23 1.13 1.19 1.19 0.83 0.77
MA, B, + WA,B; 1.23 1.32 1.27 1.14 1.36 1.21 0.81 0.86
MA, B; + WA, B3 0.90 1.00 1.04 0.98 1.10 0.93 0.76 0.78
MA,B; + WA, B, 0.99 1.09 1.25 1.05 1.25 1.12 0.81 0.71
MA,B; + WA, B, 1.10 1.14 1.11 1.07 1.36 1.13 0.87 0.68
MA,B; + WA, Bs 0.90 1.08 1.18 1.04 1.18 1.03 0.80 0.96
MA,B; + WA;B; 1.01 1.26 1.21 1.07 1.15 0.98 0.82 0.73
MAB; + WA,B, 1.06 1.15 1.21 1.08 1.40 1.09 0.86 0.78
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6 0~10 cm
Table 6 Soil water content in depth of 0~ 10 cm and its correlation with evaporation under different tillage systems
2005-07-
R2
02 03 04 14 15 16 17
MA,B; + WA, Bs 27.54 21.16 20.83 18.00 16.57 15.90 15.36 0.93
MA,; B; + WA;B; 18.90 18.52 16.72 16.21 16.01 14.18 13.65 0.66
MA,B; + WA,B, 20.95 20.39 19.09 18.60 18.18 17.47 15.06 0.95
MA, B, + WA,B; 20.02 16.86 15.83 14.46 14.23 12.31 11.02 0.95
MA, B; + WA, B3 18.82 18.66 17.72 15.98 14.50 14.50 13.32 0.96
MA,B; + WA, B, 20.41 17.96 17.80 16.50 15.05 14.16 13.91 0.81
MA,B; + WA B, 23.94 20.03 17.63 18.83 18.60 17.16 16.99 0.81
MA,B; + WA, B3 25.63 19.72 19.07 17.50 16.90 16.00 15.39 0.89
MA,B; + WA;B; 19.33 18.89 18.34 16.99 16.33 15.95 15.20 0.87
MA,B, + WA,B, 21.79 18.57 16.59 16.41 15.43 14.28 13.80 0.97
%
J. 1997 52 5 447-454
4
1 J. 2000
21 4 33-37
5 . J.
5 8 1998 17 3 4648
6 J.
7 1998 38 1 107-110
7  Farahani H] Ahuja L R. Evapotranspiration modeling
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3 2064
4 8
J .
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9 . ] .
2001 28 1 14-15
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M . 1994 11 Ahuyja LR Rojas KW Hanson ] D et al. The Root
Zone Water Quality Model M . Fort Collins Water
] . 2001 59 6 784-794 Resources Publications LLC Highlands Ranch Co

2000 51-80



RS RA F W R BRI RBHF [HBRhSE ...

f(= HKSLgh,  ESC S S, Liu Lijing,  Gao Huanwen, Li Hongwen, Jin
Shuangyi
VLA NSEES, Liu Lijing (h EANAURRAEREFEIT TG, 1635(100083),  @ilest, 2HE5E, Gao

Huanwen, Li Hongwen ("1 [ AMV K2, T 2%, Jbst, 100083) , 440N, Jin Shuangyi CEEYL
B IR BANVRELFIT, SRR, P2, 152400)

s ol 2 2 4 STICTPRU]

YT 44 JOURNAL OF CHINA AGRICULTURAL UNIVERSITY
£, B0 - 2006, 11 (4)

I e E 3

SEHR (114%)

L HEGEIL xR ; AR Ia T TR - K UR GUK M I8 XLV 1994

2. E25 ke DLBOEE ) IR 584 S Pr 28 IO DRI S0 -8 2430 2001 (06)

3. B M XA W] RHZRNL TR S KA A DR ST - 23 1997 (05)

43R4 R Rl BTSRRI 28 o 25 B 1) B ek R () 28 R A e DI SCT =P AR <5 2000 (04)
5. W B ROK RS AT o SR ARG B9 DI RIR S0 =B /K 1998 (03)

6. YIARAE AR K PR T 2 R A8 T S DI TR S0 =i R K22 244 CELAR B4 TR) 1998 (01)

7.Farahani H J;Ahuja L R Evapotranspiration modeling of partial canopy/residue—covered fields 1996
8. AR AR UHE SbF. R IRIAICERE AR SBHER M (2 =) DHTHR ST - KRR 5B 244
1998 (04)

9. 1B E W A AR LR R DR 3] - R TK RS 2001 (01)
10 ZR LS WA I s g S0 iR B HHE RN T ORIE ST = b R EIFT 2000 (02)

11. Ahuja L R;Rojas K W;Hanson J D The Root Zone Water Quality Model 2000

A SR (1046

Lo 5t SR G, JEAUAK. JING Ming. ZHANG Jin—xia. SHT Jiong—lin 7 uf S Bl il KHERE NS 5 621K s A A L 30K 73
0% 55 DRSSO = T AR 227412008, 41 (5)
2. AR, AR BB sRiAR. A, B T AL SUSE KR HE BOR B ORI SO -Je skl

2007 (30)

3. BRZE. RS B VPR Li Chengjun. Wu Hongliang. Kang Jianhong. Xu Qiang 5° 5L X oK Pl {2
PR R s i AT 5 (18 3] - Al LA T5£2009, 30 (4)

4. SEAH. AL R B AT IR K R R A AN A AR IR DI T8 530 - AR 2010, 32.(8)

5. ALSCH. X AR AR b S0, 241G B 5%, Bao Wenyu. Liu Andong. lin Jing. Yang Wenge. Wu Shihong
.Lv Changyi.Li Baofa 2BG-2M 2 {E ) b &t sUHEE LI AR 01 5 DTS SC] - ML 5522009, 31(8)

6. ISR, BUC. 5] sk e ZHAT Zhi-fen. ZHAO Yuan-zhong. JING Ming. ZHANG Jian-hua T A1 BI7E o %5
ORAR R HCRS AT TR S - AR RS 244l CHARBIAIRD 2010, 41(2)

7o 30 HUBALERY PEBFE AR B B D8 30 - A4 H12007 (10)

8. LW MWK, e, JK 8L, JEHAK. WANG Feng. YANG Ming—qing. JING Ming. ZHANG Jin—xia. SHI Jiong-lin ¢
2 i it /KR 50 5 T K 9 T 2 ) S IR SC] =T AR M K 22 24472007, 38 (1)

9. B2 . T2 8. YANG Rong. HUAN Gao-bao. YU Ai-zhong [l M WEBEAS 4 ZE T a o - HE/K 53 I 2 /) A7 A1
AR Y18 S0 =P B Ak 2~ 4120086, 15 (4)

10. K4 E5. Madlpk. XET. ZHANG Jin-xia. SHI Jiong-lin.LIU Cheng-yuan ZE¥NHEIX 54778 o Sl i /K HEME£E IR



http://d.wanfangdata.com.cn/Periodical_zgnydxxb200604017.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%ab%8b%e6%99%b6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%84%95%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e5%8f%8c%e4%b9%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liu+Lijing%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gao+Huanwen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Hongwen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Jin+Shuangyi%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Jin+Shuangyi%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e6%9c%ba%e6%a2%b0%e5%8c%96%e7%a7%91%e5%ad%a6%e7%a0%94%e7%a9%b6%e9%99%a2%2c%e5%8c%97%e4%ba%ac100083%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%2c%e5%b7%a5%e5%ad%a6%e9%99%a2%2c%e5%8c%97%e4%ba%ac%2c100083%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%2c%e5%b7%a5%e5%ad%a6%e9%99%a2%2c%e5%8c%97%e4%ba%ac%2c100083%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%bb%91%e9%be%99%e6%b1%9f%e7%9c%81%e5%ba%86%e5%ae%89%e5%8e%bf%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2c%e9%bb%91%e9%be%99%e6%b1%9f%2c%e5%ba%86%e5%ae%89%2c152400%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%bb%91%e9%be%99%e6%b1%9f%e7%9c%81%e5%ba%86%e5%ae%89%e5%8e%bf%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2c%e9%bb%91%e9%be%99%e6%b1%9f%2c%e5%ba%86%e5%ae%89%2c152400%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-zgnydxxb.aspx
http://c.wanfangdata.com.cn/periodical-zgnydxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ba%b7%e7%bb%8d%e5%bf%a0%3b%e5%88%98%e6%99%93%e6%98%8e%3b%e7%86%8a%e8%bf%90%e7%ab%a0%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zgnydxxb200604017%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%8f%b1%3b%e5%80%aa%e5%bb%ba%e5%8d%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_qxxb200106015.aspx
http://c.wanfangdata.com.cn/periodical-qxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%bc%9a%e8%82%96%3b%e5%88%98%e6%98%8c%e6%98%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_.aspx
http://c.wanfangdata.com.cn/periodical-dlxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a3%b4%e5%86%ac%3b%e5%bc%a0%e5%96%9c%e8%8b%b1%3b%e6%9d%8e%e5%9d%a4%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgnyqx200004008.aspx
http://c.wanfangdata.com.cn/periodical-zgnyqx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e6%96%8c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_.aspx
http://c.wanfangdata.com.cn/periodical-ggps.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e6%a3%ae%e4%bc%a0%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_qhdxxb199801026.aspx
http://c.wanfangdata.com.cn/periodical-qhdxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Farahani+H+J%3bAhuja+L+R%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zgnydxxb200604017%5e7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%89%9f%e5%96%84%e7%a7%af%3b%e4%bd%95%e6%98%8e%e5%8d%8e%3b%e8%87%a7%e5%87%a4%e8%89%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_.aspx
http://c.wanfangdata.com.cn/periodical-tjnxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e5%b9%bf%e6%98%8e%3b%e5%af%8c%e5%88%9a%3b%e5%91%a8%e5%ae%99%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hljsz200101005.aspx
http://c.wanfangdata.com.cn/periodical-hljsz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%96%87%3b%e9%99%88%e5%90%9b%e8%be%be%3b%e9%ab%98%e7%84%95%e6%96%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ghdqnyyj200002003.aspx
http://c.wanfangdata.com.cn/periodical-ghdqnyyj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ahuja+L+R%3bRojas+K+W%3bHanson+J+D%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zgnydxxb200604017%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%99%af%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%87%91%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%bd%e7%82%af%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JING+Ming%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Jin-xia%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHI+Jiong-lin%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gsnydxxb200605030&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_gsnydxxb200605030.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gsnydxxb200605030&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_gsnydxxb200605030.aspx
http://c.wanfangdata.com.cn/periodical-gsnydxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%85%a7%e6%ac%a3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%98%a5%e6%b1%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%8e%e4%b9%a6%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b5%b7%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%b4%87%e6%97%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%b2%81%e7%ab%8b%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%af%e4%b8%87%e7%ba%a2%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_beijny200730003&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_beijny200730003.aspx
http://c.wanfangdata.com.cn/periodical-beijny.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%88%90%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%ae%8f%e4%ba%ae%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ba%b7%e5%bb%ba%e5%ae%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e5%bc%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Chengjun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wu+Hongliang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kang+Jianhong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xu+Qiang%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nxnxyxb200904002&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_nxnxyxb200904002.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nxnxyxb200904002&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_nxnxyxb200904002.aspx
http://c.wanfangdata.com.cn/periodical-nxnxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e6%97%ad%e6%96%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%aa%e6%9c%89%e7%a7%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%99%ae%e7%89%b9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e8%8b%b1%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_rmhh201008035&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_rmhh201008035.aspx
http://c.wanfangdata.com.cn/periodical-rmhh.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8c%85%e6%96%87%e8%82%b2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%ae%89%e4%b8%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e9%9d%99%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%96%87%e9%9d%a9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e4%bb%95%e5%ae%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%95%e9%95%bf%e4%b9%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%ae%9d%e7%ad%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bao+Wenyu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liu+Andong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22lin+Jing%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yang+Wenge%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wu+Shihong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lv+Changyi%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Baofa%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_njhyj200908035&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_njhyj200908035.aspx
http://c.wanfangdata.com.cn/periodical-njhyj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bf%9f%e6%b2%bb%e8%8a%ac%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%85%83%e5%bf%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%99%af%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%bb%ba%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAI+Zhi-fen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Yuan-zhong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JING+Ming%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Jian-hua%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_sdnydxxb201002010&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_sdnydxxb201002010.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_sdnydxxb201002010&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_sdnydxxb201002010.aspx
http://c.wanfangdata.com.cn/periodical-sdnydxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%87%e5%85%b0%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_shanxnj200710039&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_shanxnj200710039.aspx
http://c.wanfangdata.com.cn/periodical-shanxnj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%98%8e%e5%ba%86%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%99%af%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%87%91%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%bd%e5%9d%b0%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Feng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Ming-qing%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JING+Ming%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Jin-xia%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHI+Jiong-lin%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_synydxxb200701023&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_synydxxb200701023.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_synydxxb200701023&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_synydxxb200701023.aspx
http://c.wanfangdata.com.cn/periodical-synydxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e8%8d%a3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e9%ab%98%e5%ae%9d%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%ba%8e%e7%88%b1%e5%bf%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Rong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUAN+Gao-bao%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YU+Ai-zhong%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xbnyxb200604005&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_xbnyxb200604005.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xbnyxb200604005&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_xbnyxb200604005.aspx
http://c.wanfangdata.com.cn/periodical-xbnyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%87%91%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%bd%e5%9d%b0%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%88%90%e5%85%83%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Jin-xia%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHI+Jiong-lin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Cheng-yuan%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gsnydxxb200701025&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_gsnydxxb200701025.aspx

PRSI T K 0 D3I TR 3= F AR Ik R 2727412007, 42/ (1)

5 4 SCHR (24%)

LU RO T BU8 S EAEOR B R MEBHE St oP 4 DRI S0 A0l TR 244 2010 (4)
2. 2. X AN ] B Al B0 R RN 2 KR A S [ RIS = TR RIT ST 2012(3)

AKRIHERE: http://d. wanfangdata. com. cn/Periodical zgnydxxb200604017. aspx



http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gsnydxxb200701025&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_gsnydxxb200701025.aspx
http://c.wanfangdata.com.cn/periodical-gsnydxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8e%9f%e5%90%9b%e9%9d%99%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%96%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nygcxb201004029.aspx
http://c.wanfangdata.com.cn/periodical-nygcxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%89%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%b5%b7%e5%86%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ghdqnyyj201203001.aspx
http://c.wanfangdata.com.cn/periodical-ghdqnyyj.aspx
http://d.wanfangdata.com.cn/Periodical_zgnydxxb200604017.aspx

