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Evaluation of Correlation Analysis between the River
Water Quality and Rice Yield - a Case Study of
TaiChung Region
Feng-Wen Chen™ Hsiu-Te Lin® Shi-Ming Tsai®

ABSTRACT Rice is an important crop and food, and over 85% of irrigation water source is taken from
rivers in Taiwan. The EPA (2011) indicated that 37.4% of river lengths have polluted, and 30.1% in the
degree of pollution is belonged as the medium-polluted and worse. These contaminated river sections are
concentrated in the middle and downstream reaches of rivers, and these regions are common overlapped
with the agricultural cultivation area. Therefore, Daan River, Dajia River, and Wu River Basin are
selected as the research area to assess influence of the water quality of rivers on the crop yields in this
study. Geographic information systems (GIS) is conducted to overlay maps of irrigation canal system
and the water quality monitoring stations. Furthermore, the data of rice yields and river water quality in
the period of 2001-2010 are collected. The basic statistics approaches and regression analysis are used
to analyze the correlation of the rice yield and irrigation water quality, the result also used to compare
with the physiological characteristics of rice needed for growth. Finally, the purpose of this study is
providing the results as the consideration of a reasonable amount of fertilizer under the specific
condition of existing water quality in the future.
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1 HREH -
Fig.1 The study area
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ABZE A ArcGIS g% & HfoKH &R E R B 2 NMEE RS EL O/ N (kB - 2§ 23 R LFuh 2 K
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Table 1 Irrigation District area correction analysis List
il SR LLIFRES SufEnh LU o Fllink HJguk A H ks

EE 2011 1,279.65 2,273.93 1,795.09 1,684.80 1,335.64 1,422.36 1,311.61 2,649.97
HifE 2008 1,004.00 1,783.00 1,175.85 1,234.00 954.00 1,071.00 923.00 1,788.00

PR 78.46 78.41 65.50 73.24 71.43 75.30 70.37 67.47
UEH K HTE PN e J\EEIE WE ik K HEvh [EEE s TETh

ElE 2011 2,154.04 1,317.07 1,552.15 2,380.09 1,136.52 2,219.72  4,535.51 3,101.61
[if# 2008 1,551.36 1,083.30 641.00 1,262.00 681.00 1,350.00 2,361.17 1,220.00

REEAREL 72.02 82.25 41.30 53.02 59.92 60.82 52.06 39.33
UERH B KZEUhE K VOREDE KEBE FHE KA
& 2011 2,134.57 2,006.96 3,276.82  1,482.48 1,626.18 1,102.58 2,875.40
HfE 2008  624.00 1,435.00  2,069.00 779.00 669.00 534.00 1,862.00
FEIEAREL 29.23 71.50 63.14 52.55 41.14 48.43 64.76

B ha
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Table 2 The irrigation area the size distribution of the administrative districts
7 HIA . N o s . N
F g AT EYS AT EEN A RN RN RSN AN EES AR
EHE  0.00 0.00 0.00 0.00 0.00 62.26 3395 0.00 133.81 55.88  0.00 285.89
AHE  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 119.53 224.78 405.55 749.86
z; JbtiE  16.93  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.93
sz APE 000 164.77  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  164.77
AHEHE  0.00 0.00 155.02 73.46 130.03  0.00 0.00  49.52 0.00 0.00 0.00  408.03
WHE  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,456.45 1,456.45
SEETE
ﬁggﬂ 16.93 164.77  155.02 7346 130.03 62.26 33.95 4952 25334  280.66 1,862.00 3,081.93
PN s . HefR— o
EE aAY1 K EZII A JUERI EEEEY A i FRHRZYI  AHEH =3E /INad
M 0.00 0.00 0.00 0.00 0.00 0.00 0.00 130.57  0.00 0.00 0.00 130.57
PETHIE  0.00 0.00 0.00 0.00 0.00 1,004.39 0.00 0.00 0.00 0.00 0.00 1,004.39
BMHE  0.00 0.00 0.00 0.00 0.00 350.87  0.00 0.00 0.00 0.00 0.00  350.87
EFE 0.00 0.00 0.00 0.00 149.39 624.13  0.00 0.00 0.00 0.00 0.00  773.53
KRZE  0.00 0.00 0.00 0.00 0.00 0.00 0.00 340.60 659.21 0.00 0.00  999.80
AHE  0.00 0.00 0.00 0.00 0.00 1,370.80 0.00 0.00 0.00 0.00 0.00 1,370.80
WHEE  0.00 0.00 0.00 0.00 538.58 54595  0.00 0.00 0.00 0.00 0.00 1,084.53
MEE  0.00 0.00 0.00 0.00 0.00 1,376.00 0.00 0.00 0.00 0.00 0.00 1,376.00
X EBHE  0.00 0.00 0.00 0.00 0.00  152.00 0.00 0.00 0.00 0.00 0.00  152.00
t’; dbdE  0.00 0.00 0.00 0.00 12851 606.25  0.00 0.00 0.00 0.00 0.00 734.76
7 e 0.00 0.00 0.00 0.00 0.00  205.77  0.00 0.00 0.00 0.00 0.00  205.77
EKE  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,364.71 704.29 2,069.00
EHIE  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 61436 0.00 614.36
YOREE  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 164.64 0.00 164.64
AHE  0.00 0.00 0.00 0.00 0.00 0.00 0.00 304.62 0.00 0.00 0.00  304.62
¥iitE  1,083.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,083.30
GREE  0.00 0.00 0.00 0.00 304.36  0.00 0.00 0.00 0.00 0.00 0.00  304.36
BEE  0.00 42.01 79.85 519.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00  641.00
[EEE  0.00 0.00 0.00 0.00 0.00 0.00 651.70 0.00 0.00 0.00 0.00  651.70
KEE 0.00 0.00 0.00 0.00 124.23  0.00 0.00 0.00 0.00 0.00 0.00  124.23
SHETE
ﬁggﬂ 1,08330  42.01 79.85 519.14 124507 6236.17 65170  775.79 65921  2,143.71 70429 14,140
I N _ , . . .
e SN GRS OEES RGN ORI RGN RN ERI ARSI T e
K ANmE 0.0 0.00 1,985.02 141.04  0.00 0.00 0.00 0.00 0.00 0.00 2,126.06
2 JEEE  0.00 0.00 1,292.01 112.23  0.00 0.00 0.00 0.00 0.00 0.00 1,404.24
% HEBAME 0.00 284.84 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 284.84
KHEHE  0.00 0.00 0.00 0.00 0.00 0.00  98.88 1,144.88 643.12 825.08 2,711.96
KZE  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  726.28 726.28
SHETE
fEﬁL 0.00 284.84  3277.03 25327 0.00 0.00 98.88  1,144.88 64312  1,551.36 7,253.38
HIEEET

it SR -

R R fil e 1] S A R S I R e

AR ARE Iy ha -
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Table 3 The rice yield per unit area statistics Glance (calendar year)

Ay

TR 2011 2010 2009 2008 2007 2006 2005 2004 2003 2002
R 6,749.80 5,243.87 7,223.34 5,132.82 4,305.08 6,611.48 5,171.84 6,538.05 4,023.66 4,000.29
P 6,390.12 6,124.61 5,619.88 4,255.99 5,066.75 5,358.82 4,226.90 5,951.69 4,862.66 6,447.39
B§iil®  5,665.71 5,828.89 5,516.67 3,855.26 4,842.36 5,747.64 4,460.48 6,460.59 5,093.38 6,572.03
T 6,587.22 4,658.15 6,756.95 4,408.33 4,048.29 6,236.20 6,027.69 6,249.50 4,701.91 4,728.50
I E 6,655.74 5,100.90 6,768.46 4,788.41 4,152.32 6,531.34 4,515.46 5,450.27 3,700.74 4,642.59
WEE  6,723.54 4,930.37 7,306.38 4,718.08 4,247.84 5223.03 5,271.05 6,678.15 4,541.13 4,456.11
SN 5,739.06 4,350.85 6,333.73 4,054.97 3,630.48 5,080.91 4,504.74 5,522.84 4,142.26 4,797.43
BEHE 7,001.95 5,374.69 7,691.47 5,296.78 5,078.46 6,526.60 5,990.17 6,685.47 5,575.76 4,794.80
KEtE 6,081.80 4,979.12 7,341.04 3,773.75 3,577.54 5,934.99 5,388.57 6,075.91 4,289.97 4,836.73
Jbdil&E  5,716.39 5,258.90 5,484.47 4,131.74 5,317.65 5,344.83 4,219.07 6,877.81 5,127.27 6,496.31
SEKE 5,775.07 4,194.77 5,326.33 4,190.24 3,749.71 4,890.83 4,318.17 5,126.99 4,136.46 4,382.27
I 6,201.38 4,584.45 5,865.94 4,302.91 3,752.79 5,620.85 5,607.73 6,196.36 4,068.74 4,520.73
FEREE  5,129.80 3,520.66 5,694.91 3,574.39 3,343.36 5,636.31 4,604.36 5,583.42 4,160.02 3,765.18
VOREE 5,487.53 4,107.54 5,525.66 3,544.22 3,669.74 5,025.35 4,636.18 5,635.28 4,327.55 4,889.97
HEAE 6,390.41 4,784.32 6,583.12 4,330.34 4,179.93 5,469.61 5,375.00 6,168.83 3,229.61 4,219.46
KHE 5,401.32 4,235.10 6,164.00 3,956.62 3,707.38 5,376.25 4,713.41 5,732.86 4,435.26 4,634.65
KEE 6,343.56  4,967.51 6,797.36  4,779.56 4,115.65 5,628.35 5,722.07 6,631.02 4,715.78 3,868.42
KEE 6,411.06 5,363.75 7,103.82 4,057.88 3,682.10 6,048.16 5,577.68 6,576.58 4,703.55 4,410.36
FEFFIE 5,577.04 3,695.96 5,841.18 3,871.50 3,553.82 5,466.14 3,694.17 4,794.84 4,403.14 4,478.63
KZ7Z&  5,102.42 4,160.51 5,541.61 4,007.32 3,638.43 5,386.20 4,367.19 5,556.40 4,262.82 4,518.04
i - - - - - - - - - -

H& 5,971.44 5,846.15 5,370.37 3,821.43 5,000.00 5,655.17 4,206.90 6,400.00 5,028.57 6,282.05

R 6,304.00 4,831.17 6,785.06 4,428.57 4,133.09 5,490.51 4,492.75 5,936.17 3,274.12 3,120.61

I : kg/ha
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Table 4 Calendar year for each administrative region of rice production

G

FE 2011 2010 2009 2008 2007 2006 2005 2004 2003 2002
KHEE 9,252.65 7,188.31 9,901.78 7,036.08 5,901.42 9,063.03 7,089.57 8,962.38 5,515.65 5,483.61
PHiEE 6,418.19 6,151.51 5,644.57 4,274.69 5,089.01 5,382.36 4,245.47 5,977.83 4,884.02 6,475.72
A 1,987.94 2,045.19 1,935.64 1,352.70 1,699.05 2,016.68 1,565.05 2,266.83 1,787.12 2,305.94
JETIE 5,095.40 3,603.21 5,226.68 3,409.96 3,131.47 4,823.87 4,662.58 4,834.16 3,637.06 3,657.62
B 7,218.35 5,532.08 7,340.60 5,193.18 4,503.31 7,083.43 4,897.15 5,910.98 4,013.57 5,035.03
WRE  9,251.57 6,784.16 10,053.55 6,492.06 5,845.01 7,186.87 7,252.94 9,189.10 6,248.57 6,131.59
SNEE 12,950.96 9,818.29 14,292.93 9,150.58 8,192.68 11,465.77 10,165.55 12,463.03 9,347.57 10,826.05
EHE 3,066.11 2,353.54 3,368.05 2,319.43 2,223.83 2,857.96 2,623.06 2,927.53 2,441.59 2,099.61
KALE 4,560.52 3,733.66 5,504.78 2,829.80 2,682.66 4,450.43 4,040.69 4,556.10 3,216.89 3,626.89
JEdiE 4,296.94 3,953.05 4,122.61 3,105.78 3,997.21 4,017.64 3,171.42 5,169.96 3,854.11 4,883.20
K 11,948.62 8,678.99 11,020.17 8,669.60 7,758.14 10,119.12 8,934.30 10,607.75 8,558.33 9,066.91
L= 12,749.65 9,425.34 12,060.02 8,846.52 7,715.50 11,556.12 11,529.15 12,739.32 8,365.08 9,294.35
e 3,151.59 2,162.95 3,498.71 2,195.96 2,054.02 3,462.71 2,828.72 3,430.22 2,555.74 2,313.17
VORISR 903.48 676.27 909.75 583.53 604.19 827.38 763.31 927.80 712.50 805.09
HEAE 5,916.49 4,429.51 6,094.91 4,009.20 3,869.95 5,063.98 4,976.39 5,711.35 2,990.10 3,906.54
KHE 16,293.51 12,775.51 18,594.20 11,935.46 11,183.59 16,217.87 14,218.36 17,293.61 13,379.31 13,980.78
K& 1,833.28 1,435.60 1,964.43 1,381.29 1,189.42 1,626.59 1,653.67 1,916.35 1,362.85 1,117.97
KEE 2,615.88 2,188.55 2,898.54 1,655.72 1,502.39 2,467.80 2,275.83 2,683.41 1,919.17 1,799.54
FEHE 8,122.67 5,382.98 8,507.39 5,638.65 5,175.96 7,961.16 5,380.37 6,983.45 6,412.95 6,522.91
K& 8,807.22 7,181.40 9,565.30 6,916.99 6,280.25 9,297.05 7,538.15 9,590.84 7,358.01 7,798.54
HiHLE - - - - - - - - - -

& 1,228.75 1,202.97 1,105.07 786.34 1,028.85 1,163.67 865.66 1,316.93 1,034.73 1,292.66

Y atial 1,918.68 1,470.41 2,065.10 1,347.88 1,257.95 1,671.09 1,367.41 1,806.73 996.51 949.79

B : ton
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Table 5 The rice yield per unit area of each irrigation canal Glance (calendar year)

AN

R &0 2011 2010 2009 2008 2007 2006 2005 2004 2003 2002

HEE 6,480.58 5,302.85 6,582.11 4,588.95 4,546.50 5,853.43 4,925.19 6,378.12 4,551.04 5,106.11
SR 5,921.33 4,442.95 6,149.30 4,152.72 3,678.70 5,293.79 4,939.61 5,788.38 4,113.27 4,688.34
A 6,567.80 5,188.05 7,526.13 4,578.18 4,370.29 6,247.47 5,706.32 6,397.87 4,969.10 4,814.58
FEYI 6,265.00 5,057.88 7,410.81 4,076.98 3,876.37 6,052.78 5,508.35 6,197.27 4,545.97 4,828.38
FE 5,568.09 3,994.88 5,447.27 3,964.13 3,627.11 5,114.80 4,424.61 5,296.84 4,157.80 4,244.41
= 5,775.07 4,194.77 5,326.33 4,190.24 3,749.71 4,890.83 4,318.17 5,126.99 4,136.46 4,382.27
HEYI 5,043.92 4,454.36 6,126.45 4,164.84 3,684.68 5,320.17 4,993.50 5,821.29 4,109.68 4,674.82
KEEHE 6,390.41 4,784.32 6,583.12 4,330.34 4,179.93 5469.61 537500 6,168.83 3,229.61 4,219.46
1 6,390.41 4,784.32 6,583.12 4,330.34 4,179.93 5469.61 5,375.00 6,168.83 3,229.61 4,219.46
A3 6,390.41 4,784.32 6,583.12 4,330.34 4,179.93 5469.61 5,375.00 6,168.83 3,229.61 4,219.46
HeEgdil 5,401.32 4,235.10 6,164.00 3,956.62 3,707.38 5,376.25 4,713.41 5,732.86 4,435.26 4,634.65
FUEEELY 5,401.32 4,235.10 6,164.00 3,956.62 3,707.38 5,376.25 4,713.41 5732.86 4,435.26 4,634.65
Baegcibilll 5,401.32 4,235.10 6,164.00 3,956.62 3,707.38 5,376.25 4,713.41 5,732.86 4,435.26 4,634.65
apinilll 6,201.38 4,584.45 5,865.94 4,302.91 3,752.79 5,620.85 5,607.73 6,196.36 4,068.74 4,520.73
Fafmg e | 7,001.95 5374.69 7,691.47 529678 507846 6,526.60 5990.17 6,685.47 5,575.76 4,794.80
FHIEEI 7,001.95 5,374.69 7,691.47 5,296.78 5,078.46 6,526.60 5,990.17 6,685.47 5,575.76 4,794.80
BESFHLI 6,343.56 4,967.51 6,797.36 4,779.56 4,115.65 5,628.35 5,722.07 6,631.02 4,715.78 3,868.42
Kzegd 6,411.06 5,363.75 7,103.82 4,057.88 3,682.10 6,048.16 5,577.68 6,576.58 4,703.55 4,410.36
EEREY 6,411.06 5,363.75 7,103.82 4,057.88 3,682.10 6,048.16 5,577.68 6,576.58 4,703.55 4,410.36
ARSI 6,411.06 5,363.75 7,103.82 4,057.88 3,682.10 6,048.16 5,577.68 6,576.58 4,703.55 4,410.36
g 6,411.06 5,363.75 7,103.82 4,057.88 3,682.10 6,048.16 5,577.68 6,576.58 4,703.55 4,410.36
FKBEHI 4,362.34 2,800.97 4,568.95 3,028.28 2,779.79 4,275.60 2,889.57 3,750.51 3,444.12 3,503.17
TEREHI 5,261.39 4,200.18 5,872.62 3,980.36 3,675.10 5,380.90 4,551.32 5,650.25 4,354.53 4,580.06
AR 5,326.94 4,221.83 5,919.32 3,995.43 3,664.17 5,330.91 4,526.28 5,620.04 4,310.24 4,610.85
ERR =3I 5,102.42 4,160.51 5,541.61 4,007.32 3,638.43 5386.20 4,367.19 5,556.40 4,262.82 4,518.04
=pEs] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

pat=2ml| 6,390.41 4,784.32 6,583.12 4,330.34 4,179.93 5469.61 5,375.00 6,168.83 3,229.61 4,219.46
JEI 6,433.43 4,984.84 6,641.49 4,586.18 4,251.76 6,028.93 4,781.16 5,930.10 3,965.10 4,394.94
K1 5,716.39 5,258.90 5,484.47 4,131.74 5,317.65 5,344.83 4,219.07 6,877.81 5,127.27 6,496.31

F 0 RIS SR RER R 0 0 AREALL kg/ha -

3. KEHEEBXEINER

RIRHGCRER L% ~ KEVE NS 2002-201 1 4ERT 200 17K E BRI 2 /KB ER % B EMEA £ L AETHEL
B FERTREEEREAER > QUEEEEETHAEE _SUKEEIEE - B 2 AS/KEANGEFKEE L2
T - FEF/KEEALE ([ 2) R =K R/ KEREUREREE AT EK R KPP EEHTRE LR 0.3 mg/L -
HEEHEFY 300 pmho/cm 5 HHA RS 2003 27 FIFEZEEE 0.6 mg/L DL E > 5254 3 HZ —XisbmE
B(4.77 mg/ L EME  BEABEZERBARZE 2 A8 9E F 0.14 mg/L - KERAREE BRZEKE
KPR EEREHIEF 0.75 mg/L ~ HEE /A 400~500 pmho/cm ; /KEEEEBEIZEKER > KRZERTZ
HEHK A R S NN E N EE A - Hp i 4G 2 | SR I IME ST R /KK E 24 3 mg /L
KERIY 2003 £ SPHEHEIVEBIE L BHS  isUSENINE 2 FFE/KES( b4~ > B 2009 FEE R K
BEEHRIEN I > 2 2011 FF&EEIA(7.07 mg/L)CHEEN KK EESE - EEEINME S 738 nmho/cm(GERH
KAKEREARE Fy 750 nmho/cm) o 5B/K iy Nilf 2 KERGHINE S 52K A SO EEMEZ E » 5448
FEEI 5 RS L THEELY 1.14~2.33 mg/ L B[4 432.58~484.80 pmho/cm : HAMER 2007~2008
FERBTKEEN - 8w 2 M 2 KEEHER -

RERET/KEERDRE 2 Bl > 248 D ali/KERIBEART 2 JIFREUK O 22538 4019% 6 > R 6 £l KE Bk
F2 5 Bl BEAr A A S TEEET o PhidE R ANE 3~ 5 ATon - HRETILE 2 2 /KE S REHAZEE ~ KEIZK
2. (8 3~[E 4) IR IR KK B ks f (SR 4EEE 170 £8) » 15 %7K Z (B 5)HImT R F KB K B 2 (SR
8 110 ) 5 B LG T EEREFE & FH9E% 5,000 kg/ha 5H5 - EFEAETEE A5 6,000 kg/ha 777
HAKRVEREREREESURy 25 ZE(15 %) MK E RS 2 RSNy 37(34 %) - 45 MUFEFEBEALER/NA 4,000
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kg/ha #EITRHE > RPER/KFER Y BERIEEN 23 (14 %) ~ KBEBEE R 13 E(12 %) 5 HERYIPER
RS S Bl E L EE A BN IE S RS 2 KR EA:  nEER R mEER - HOsEE L - T
e AR B A TR > FIETSEIRAL A Tl 2 FE I H B A i e B R & - 4@ 3 ZTEIEYI ~ & 4 A
e RAE R/ KEE R 2 4 BRYilEg @ 5 Z KRR LAk 6 RIS~ st R it 7K Sl Tl By B 1R
i3 6,000 kg/ha -

®6 BIEKFEKRERE—B

Table 5 List

of channels of water quality stations

7K &5 JKE HIE YL 51
A HEARE BEEEGUI - FEIN -~ FIEYI
= EHAE SEHEYIN ~ HEgYI ~ JUREYN ~ TEIEYI
HEZHE KRN ~ YN~ _EAYN - J\EY
KHZ i 4 HEEII - AL
BN PRAR—I ~ JRER I ~ FFEYI ~ ==
EFRE K11
g KEE FERHUI ~ RZEEHI -~ EREEYI
e 1ol A5 ARl ~ PR ~ FIRELI ~ ARSI
S Hig A~ EHEII
5007 * %% 0.75
480 0.60
4604 0.45 1
440 0.30 1
4201 0.15 1
HHr——""—"""—" 0.00 +—m———
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
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Fig.2 Water system water quality stations over the years trends Figure
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Fig.3 Daan River water system water quality and yield relationship Figure
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Fig.4 Daja River water system water quality and yield relationship Figure
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Fig.5 Wu River water system water quality and yield relationship Figure
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MM, &5

G BHURZE% ~ RHNE R SIBKH SN2 & A/ NSRBI (KFZ) 6,236.17 ha RBig KZHER - i
FEE R/ NE By 33.95 ha Z HIREI(GIZ) : MFRUEMER &KX - s/MEIUNEEKRESHR L - THEZ
Bilf > KA Ry Pl wt gl B TR EIN(7,001.95 kg /ha) ~ B/ IMERARLEYI(4,362.34 kg/ha) » BIZHMA S L~ T
W 2 YBT3 Tl 2 BT R B B ST HER KR R R SN R B FER S ERR L — » B
TRAT A EER A Dt B 7 2 AR -

KEREERET > KA BEFKRDHIRREE - RFEK LR > KT ERESfFRERR B - it
SRS IRIT By — R . KBUKERPEE SR K S REBREE KT RESBABTRRE L2
S BRI KRS 2SR Nt B - VRSN E R M TV E (A ) AR K A - 20EEER
FEURE R /K T H B E B e e Al R o] SR s SRR s S R /K L B T B
BRI EEN KPR & B R EEE WM 2 BEREHEN - AIRRE05H 2 EM /K i e A1 2 B AL R E
B RS EEAA EYE SRR e

SE R/

FHEGR(2011) - TESRANE | o (TEEERIRELR -

FREIE(1977) - TISKEKREZ B o SR TIEEE > 5523 6 > 55 3] > pp.44-48 -

TIKTE ~ FROC5E(1999) » T DIZESS B 7 ks A B K ) S TR - 55 45 45 55 2 /] > pp.63-74 -
TRECHT ~ TREE - tREM(1995) » THERUKEFEERET 28 | - BETIZER - £ 415 F 48 pp.1-12 -
TRERL(1980) » T TEBOKZ R SEM IR REY 228, > GEKH > £2746 > 548> pp.5-17 -
TRERE(1981) » T TERKZFIEREN IR R FY 2 8@, - 28AKF > 5286 > 5 1> pp.9-16 -
SRICST ~ EREAE ~ RET - EHDE - EEGR - RERE - UER(2004) 0 TKTEHBNERIR ST AR ERES I 2 )
o o BSEOKH 92 FREGTERCR#ER e - altEE -

No s b=



