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Studies on the Scientific Verification and Economic
Analysis for the Evaluation of Environmentally
Friendly Traditional Agriculture in Korea
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SUMMARY

To assess scientifically the organic farming system in Korea, we had tried to
analyze the economic effect and the changing pattern of soil environmental
properties during the growth of red pepper in green house.

The materials for organic farming were mainly used to supply the nutrients, to
improve soil properties and to control disease and insect pest. On a basis of
chemical analysis, it was concluded that not only the fertilizing components but
also the effects on disease and insect pest control were extremely low.
Furthermore, it was to determine that crops could be in more profound
environmental stress resulting in the deviation of biomass productivity.

The red pepper production through organic farming was elevated with
cultivation years. Therefore, if the organic farmers were able to manage nutrients
on the basis of organic matter analysis, it was to assure the expected yield and
to protect the decrease in productivity by nutrient deficiency and the soil
deterioration resulted from nutrients excess.

In this study, it was illuminated from the analysis of soil chemical components
for 3 years that nitrate and phosphate were markedly accumulated in organic
farming soils compared to conventional agro-farms. In deep soils under organic
farming system, the EC, NOs3;-N, available phosphate and exchangeable cations
were sharply enhanced, implying that underground water could be contaminated by
the leaching of contaminants.

The nitrate content in organic farming products was low but vitamin C- and
sugar contents were rather higher than conventionally cultivated products.
However, it could not extrapolate whether the organic farming materials had
affected on the quality associated factors or not. In natural farming soils, the soil
bulk density was lowered whereas soil aggregation rate and soil microbe density
were enhanced. Thus it was assumed that soils were physically and biologically
improved through natural farming system. It was found that organic matter and
available contents wree optimal levels in paddy fields of environmental farms
whereas very high in garden—- and green house soils.

Furthermore, it was observed that available-P, prganic mater, exchangeable
potassium and -calcium were high. The chemical properties in environmentally

cultivated paddy soils over 11 years could approch to a optimal level. In garden

,1’77



soils, organic matter and available-P were accumulated with cultivating duration.
In green house soils cultivated for 6 to 10 years, EC, organic matter available-P,
exchangeable potassium and -calcium were most highly accumulated.

The income was higher in natural farms than in conventional farms derived
from advanced price and productivity. Similarly, in experimental field of Dankuk
University, the security of organic farming system might be confirmed with
cultivating duration.

In conclusion, we would advice for farmers who will start newly organic
farming system that it is need of 1) accumulation of professional kow-how 2)
cultivation of foliar vegetable 3) price discrimination through direct sales to
customer or chain shop.

For indigenous farms, the success or failure were under the control of the price
and yield of products. It also was important that organic farming was extremely
influenced by farmer’s technique and experience, climatic condition, disease and

pest and so on.

,18,
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< ¢ T AJHTH. 34 Fx).
@ ARABY FEFS ook el B, A5 LFIN ZolsE 4L e
Wt
. 3-2 20009 % AlEH B4R o]gs EA
pH EC NOs-N| T-N | P,Os | O.C Exchange Cation (cmol+/kg)
Soil depth
(1:5) | dS/m)| (ppm) | (%) |(ppm)| (%) K Ca Mg Na
0~10cm 6.89 2.31 293 0.37 280 4.25 1.91 9.03 247  0.89
10~30cm 5.71 1.35 102 0.09 69 1.63 0.91 5.43 2.36 0.44
30~60cm 6.03 1.04 55 0.05 48 0.98 0.23 6.56 1.85 0.34
60~90cm 6.22 0.84 48 0.05 30 0.92 019 591 1.53 0.24

]

. 3-3 20029 % nEAuA Eoe] o|gety 4

di;itlh ol B ) NOs*I\L P.O: ! oC. Exchange Cation (cmol+ kg *)

(cm) (15) |[(dSm)|(mg kg )|(mg kg )| (%) K Ca Mg Na
* 8 g

0~10 542 1.83 486 357 3.9 074 892 225 036

10~30 604 022 65 291 3.3 044 573 139 024

30~60 589 0.20 46 125 19 020 520 112 013

715 A (H 28 A )

0~10 518 230 592 652 5.1 237 921 445 083

10~30 544 065 146 501 5.1 120 792 183 037

30~60 541 039 83 129 2.1 022 537 157 028
fr 71 ¥ 4

0~10 49 261 530 712 5.4 229 943 478 091

10~30 520 050 145 498 48 098 755 178 039

30~60 500 037 93 125 15 031 547 146 029

,92,



F.3-4 20029 %= A @EF B o]t

4 54

dsezltlh bH RC ) NngNi | P.O: ) oC. Exchange Cation (cmol+/kg)

(em) (I5) |(dSm)|(mg kg ) |(mg kg )| (%0 K Ca Mg Na
S R

0~10 54 1.24 248 371 3.6 0.77 8.90 2.45 0.38

10~30 6.1 0.32 B 282 3.1 0.46 5.71 2.01 0.15

30~60 58 0.27 52 120 1.7 021 515 107 008

T H (H LA T)

0~10 5.3 2.55 447 723 5.2 2.54 9.26 4.56 0.87

10~30 54 0.92 141 512 5.1 1.26 7.84 1.78 0.39

30~60 54 0.48 71 106 1.9 0.29 5.37 1.61 0.21
71 %

0~10 50 2.61 468 773 55 236 928 479 09

10~30 52 0.73 189 504 49 103 714 175 041

30~60 5.1 0.35 86 134 18 027 571 153 026
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=

Aol el wovh #H 4ge BAFATAN 6Ll FHE AKF9 8Y s

71 HawgA el e dud e A= dFS HEFT
4

BAAHow 59 69 2 89 w3 74l 7HE wron, #aw
3 27)%E $8 57744 7bg wokth 200239 A BAEwel F
2 1852kg 10a'le = 71547, F7159 HAUATY 1218kg 103’1, 1235kg
10a ol w8l 7bg Bt

£.35 #7159 Fsh H75A@ALGA T AR G54 o 24 A

A T-N P20Os K20 CaO | MgO | Na:O | Cu Fe Mn 7n

(%) (%) (%) (%) | %) | (%) |(ppm)| (ppm) | (ppm) | (ppm)
A B 0.793 | 4.779 | 2.629 | 0.334 | 1.844 | 0.067 | 3.7 144792976 | 109.1
T o] 2 0.583 | 2.328 | 1.549 | 0.776 | 0.903 | 0.339 | 7.7 302.6] 160.3 99.4
A detml =4 | 1,092 | 0.063 | 1.359 | 0.023 | 0.024 | 1.535 |98.6 168 0.3 12.5
3vet 0.113 | 0.094 | 0.166 | 0.233 ] 0.037 | 0.239 | 1.3 102 16 3.3
a9eG 0.041 | 0.175 | 0.126 | 0.051 | 0.013 | 0.176 | 0.0 6.0 44 2.6
£4l8% 0.246 | 0.087 | 0.320 | 0.140 | 0.052 | 1.875 | 0.0 114 1.7 75
A5 A 0.014 | 0.086 | 0.081 | 0.050 | 0.051 | 0.012 | 0.0 73] 2.7 3.4
7 Z A H] 0.025 | 0.187 | 0.631 | 0.159 | 0.075 | 0.119 | 0.0 577 6.7 6.5
5z 0.022 | 0.025 | 0.005 | 0.014 | 0.000 | 0.018 | 3.1 205.3] 0.8 5.8
B E54 0.020 | 0.177 | 0.259 | 0453 | 0.241 | 0.103 | 2.9 |12166.0] 225.6 80.5
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7 A
(1) 12 A% (20004)

Sk H A F7b 505.8kg/10al. 2 AFFHET 51% Egor E(AAEY
T 456.7kg/10ao. 2 AP wrokth AEsES #algtet HAUA T 7247 96.8%,
96.6% % Hl5=d ol EXT7L 858% % AW wgrou A AL ¢l
oh #wrA e BT 125009 kg o7 B TR 55%U Eokon HAwA T
10,833 /kgo.2 e H T} 34% =9kth old whel F4912 EFT(146.7%), HA
A T(140.8%), THaAT(100%) o2 Bk (F 4-4).

A E HaT, BT, BT FoR Woko
gtk 1A EE BATE FAT EREHY], HAaT
AbgstAth BT 9 Hago] ghekn

5

atglr] wEolth. wepe FHEW R welbgE WA §l sl

A

.

ey

HARA FE zpo]E Ho|X

=

il
N
X
i
9
)
Y
rlo
fiu}
=
24
BN
i)
o
2
12
)
1o,
4

Al 9 AFAE 33 AEEg

Aeguls WATA00%), AETE89%), EATET9%)0] wo2 wkth waTe
B A el Fakste]l wubd] R AAGEFE T AWTTETE 2859805 AT
of BT au|Ao A DAY m Ade] YEse] A Frrmst AQu A koo
M oEe A% RS ANE Aheslel Relrt AN AxT, EAT, B4
T Fo® Bt

AES BEALI} 1029 4402 BATRT 81%L B HATE TR
o 70%U =9kl a40)n EXl giwkgdow sbg =9km 1 thgo] HAT, o
o] Fo]9th folx Ao Ex Lo} vlwA o} £5080] v LT}

Fe 13 dmeh AR HAaTeA g Eka O Tl By, BEAT
o2 1A dxExRT oF 3% STFHAT. 1Yy FRFAolE +5% U
A ggtom AEIFSEE 965~969% = AT Ao|7F AL gl F
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A7MAe BT 1420090 /kg (20009 71 9] 1133%) 0% T HTE 387% E%
A HATE #FRY 305% ¥ M4 S Bk
Y 1Ad=Ee 2 HAF7F 69099/10aw 7HE E=ew (Hy T
137%), 1 th&ol E2(134%), #aT(100%)°] woldth HAaTo] 4ol &%
9 A A% HAEY olFe AYd Fuatel Adun 2% ¥ AL £
& ujiolr}
<E 44> ARdEd AFE 7oA
o] 2194/10a
o " 1 2H2000%) 2 2+(2001) 3 24(2002)
} BT HaT | ERT| a7 | HaT | BT BT AT | EAT
T3 (kg) | 481.3 | 505.8 | 456.7 | 4924 | 517.6 | 4755 | 4532 | 4775 | 4446
z2=9)(A) [B7H /kg) 8,083 [ 10,833 | 12,500 | 10,215 | 13,333 | 14,167 | 6,142 | 11,167 | 14,167
Al 3,890.415,479.3 5,708.5| 5,029.9 16,901.2(6,736.4 | 2,782.3 | 5337.8 | 6,304.3
F B 9| 263 | 263 | 263 | 284 284 | 284 284 284 | 284
= [fF7188 =] 1000 | 31.0 | 310 59.4 71.9 | 719 59.4 68.6 | 68.6
73 shekv = 327 | 239 | 170 39.3 255 | 171 43.3 297 | 214
s °F Hl| 173 7.2 - 36.4 36.4 - 271 271 -
A kA n) - 78.0 | 780 - 855 | 97.0 - 1.2 4.7
Al ! FdEEn]| 931 | 1059 | 1059 | 1202 | 1223 | 1222 | 1202 | 120.2 | 120.2
A A =8| 1837 | 183.7 | 183.7 | 379.1 | 379.1 | 379.1 | 454.3 | 454.3 | 454.3
Al 71ag 7] | 4952 | 495.2 | 4952 | 7284 | 7284 | 7284 | 7284 | 7284 | 7284
AH gl 4 A wW]| 3255 | 3255 | 3255 | 3872 | 3872 | 387.2 | 387.2 | 387.2 | 387.2
S IGY
A 1,273.8(1,276.7|1,262.6 | 1,778.4 | 1,864.7|1,831.3 | 1,848.3 |1,845.1 |1,813.2
H] AFTra]| 1621 - - 207.8 - - 117.0 - -
© |zegwwal - - - - - - | 6505 | 6505 | 635.9
Al 1,435.9(1,276.7|1,262.6 | 1,986.2 | 1,864.7|1,831.3 | 2,615.8 |2,495.6 | 2,449.1
A} 7} =5 1) 1,627.8(1,812.2|1,745.9| 2,281.8 | 2,600.7 2,520.2 | 1,609.6 |1,609.6 |1,600.4
EX 49 1,485.0(1,485.0|1,485.0 1,485.0 | 1,485.011,485.0 | 1485.1 |1,485.1|1,485.1
A7) AR odw] | 3014 | 301.4| 301.4| 3014 | 3014 | 301.4 | 301.4 | 301.4| 301.4
A(D) 4,750.114,875.3(4,794.9| 6,064.4 |6,251.8(6,137.9| 6,011.9 |5,891.7|5,836.0
F7F7FA(A-B) 2,616.6)14,203.5(4,445.9] 3,251.5 |5,036.5(4,905.1 | 934.0 [3,492.7|4,491.1
Y =(A-0) 2,/454.5]14,202.6[4,445.9] 3,043.7 |5,036.514,905.1 | 166.5 [2,842.2|3,855.2
= 7 94(A-D) -859.7| 604.0 | 913.6 (-1,024.5| 649.4 | 598.5|-3229.6|-553.9 | 468.3
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gAuE A47, 2R, ddTe £om wetd 1 Aot aX gtk BA
F Mg 2 NFe AT e AL AR, @Iz, Sl mEee A
AT, BT, BT £08 W T3

FA Az} AFWAN B Aol £aFUTh Foke WAl wwA wol WAy

ato] AtAl, ASAE 3

1
B S ) S Py

Fe 1~23 AEs R E HAT, BAT, ERTe o2 ggon £3
Fo Fgol wATe) 98%°) Pty 9ol ARt FHALZ ERTY o] FY
o} HaF

Ha YAk AEsEL 1~2WaRttE thAh "ol 95% TS Kol glon}
2

FHMA L EZAFIT 142009 /kgo. 2 #AFF R 23vv A @ty HaAT
BHTRG 82% w2 7tAS Bdth O A3 254U BEF7) 63099/10a2 7HE
Eotom (B3 23W), I thgo]l HAT(1.94), BT £oldrk 3A Ax:
22F Ao ws| #ae] hAL 40%u "olg o B Bl HAGe JHA S A

S8 FEolZAt edd wel wol 25U Suishzd 2A Egel Hth A
FAES bAe 1 se Auel me A WEsd W 57 R AAFYe
A5 mew guddu A4 see A9 glol 499 dsel & gl Fu
sk,

[}
= =
] idOd‘%ZﬂZﬂ g ool AA sk



. #7154

(1) 12 %= (2000%)

Zow o] ANFx7t dAHo R HAFEYL I g Ego Hlo] sty
Ade Zolagnh BaATE Fobe AxAAGE Bren oyl Pete] FEg
/)% Fupl 99Tk 200090l AREA ARG A Aol o] wAste] &
Wbl A Bk 7~83) Azatglont e MR el 2 it
<E 45> %9 BT £
@] @ d¥/10a
B 19 22000 23 2H(2001) 319 2H(2002)
3 BT (HaT | ERT| a7 | HaT| BT BT | HaT | E9T
Fakg) | - - — | 2224 | 1,668 | 1,668 | 1,852 | 1,235 | 1,218
2220 (A)| B7H S kg) 2219 | 2466 | 2713 | 2477 | 2595 | 2713
A - - — 49351 [41133]45253]4587.4] 32048 | 3.304.4
| = 91]2600 [ 2600 | 260.0 | 2586 | 2586 | 2586 | 471 | 471 | 47.1
Flg1dng| - | 2536 | 2536 | - | 4460 | 4460 | - | 4943 | 4943
A g s | 37 - - | 183 | - - | 2098 | - -
W ooF wl| 1480 | 1480 | - | 3712 | 15 | - | 7397|2362 | -
al o TRwAE| - | 504 | 504 | 84 | 2340 | 2306 | 2147 | 2406 | 2733
© FAE=8H)| 381 47.1 47.1 56.4 56.4 56.3 5.1 5.1 5.1
AAwe| 622 | 622 | 622 | 910 | 988 | 988 | 1138 | 1436 | 1436
al MR e | 5300 | 5301 | 5301 | 6957 | 695.7 | 695.7 | 695.7 | 695.7 | 695.7
S | 1] 3650 | 3650 | 3650 | 3680 | 3680 | 3630 | 3680 | 3680 | 3680
A | 1407.1 |1,716.4]1,568.4| 1,867.6 | 2,159.0|2,153.8| 22139 22306 [2,027.1
Mo AEEEE - — | 2861 [ 2160 | - | 1380 | 1350 | -
A | 1407.1 |1,716.4]1,568.4| 2,153.7 | 2,375.0| 2,153.8| 2,351.9| 2,365.6 2,027.1
A bmmn] | 5664 | 6446 | 580.1 | 14221 | 1,464.1|1,45361,687.9| 1,156.6 | 10758
Exadu | 4620 | 4620 | 4620 | 4620 | 4620 | 4620 | 462.0| 4620 | 4620
A aEgen | 2800 | 2800 | 2800 | 2270 | 2270 | 2270 | 2780 2780 | 2780
AD) 27155 [3,103.02,8005| 4.264.8 |4528.1(4,296.4|4,779.8| 4,262.2 | 3.842.9
274743 (A-B) NA | NA | NA |30665|19543|23715|23735| 9742|1277.3
2 BA0 NA | NA | NA |27804|1,7383|23715|22355| 839.2|1277.3
4 % °(A-D) | NA | NA | NA | 6603| 4148 2289|1924 |-1,057.4 5385

¥ NA: not available
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(2) 22 A= (2001)

TEHE BT AL B HAnTe EAT (R e 2L Feoldied B
sl o] 75%el Batekglct.
FHNAL BT 2713 /kg_Ai WA R 223% %o I e A

T, BT EolAS. F7ER AL AdBN del ERT 2 HaT
Aol BATHG 24 54 G GIAS 7 D AR B4E 4L A
G854 27) welth oo wel =S BAT00%)7 AY i 7 chgol

EZ(91.7%), HA7(83.3%)9 =0l At

=AM = AdEde] Bk AR AL, BERT, #YT £o2 wokey
Aol AA eskth EBAM Fel= ARG AE o FAdu o] v F
oF Hagel Afol: fridvEn 2 AgAne wFE Ao
ALols BFEFS FUSAL 33 ARolE ANFHEAT. 5
AW, S AlEy] fstel BTE 78], HaTE 18] 24X
HAaTo BERATFE A9 ga e oluth oF 14% A 9lth

wEYS AAT, ERT, pATe 02 Wol FYHAEd 1 Aol a4 ¢
=

ke

ol

2L

32

:_(‘ ]
o

o
=

o

)

T7lsdS Az 92 dAdgAlel B2 w=gHo] FdE = o

;

e Arols Huek AABAAE WS Frlsd AN FAAU] wel =
ol ol ~aHA skt
252 AdEd s oz a3 7F 2780 d/10ac 2 Ad Bk I g

o E(237k), HAT 174wk ol EFT e HAa e A5l #dy T

63~85% %= W2 > f7] T AFeF FAEolttE oS YA X&) #Awrt4
(e}

oﬁxﬂ,gi oF 23% ?ﬁE o] F ). EX—HLQ} w7 i}ol—t— zdqu 75901
A 20029L 66% % TS WHolxig o= 7% Aol

FHANAL BT HaTE AdHg ot 08 FFoY B
53 27139 /kg o2 BHTHTG A 10%E v L E3sigdnt
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U 139 AgolE 109 o] o] 621%=2 e ZAEF Jhdd o3& 13 A
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<E 47> ZAFEVEY A¥ 9 AH
99 35 %
T i iaF Q0] Hl 7l
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N 40~ 494 13 (44.8) 6 (46.2) 5 (33.3) 24 (42.1)
50 ~59A] 11 (37.9) 5 (38.4) 7 (46.7) 23 (40.3)
604 17 |3 (10.4) 1(77) 3 (20.0) 7 (12.3)
EAES 10d vk (11 (37.9) 10 (76.9) 12 (80.0) 33 (57.9)
79 104 ol |18 (62.1) 3 (23.1) 3 (20.0) 24 (42.1)
7 29 (100) 13 (100) 15 (100) 57 (100)
ZAFE 7 dF(89%) 0] AAkAbeAl o s el e, AAFEAF S 197 (33%),
F71 5943 184 (32%), 75 W3] - sabd - 7JE7E 201 (35%) 01Tt VEES
WS ARG A o] WK To] 56% R AW L, L othgo] wHRE A (47%), olXF
7H19%), A& FaAMA(11%)9] oAk 2ejv a5 Qo= Ak 222 whag
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<E 4-12> Aol 71EA A
T SH 7]v] FH (B E Al Al
SFE AVMER SRR (T AR - SRR
AH TUE GAAS AR, 59| -Hzqn] |-5x Q1A
1F |FES EE g dAd 5) L v
FE o8 ~EAT A E 95|
AHE R R EHE AT, AT AN - n A 2 ed
~HASEE o8 AR, f F) “Azou |HFxd, =AY
2] B AR gy |EL |F AE
-NPK
<F 4-13> wi(AAFDe] 7= A A
7]v] 1] B85 A H] 5L
“SE L EE] el AGO0M), frakeBo0n) -4 FEIA |-AEHT
5,000kg/10a | oF7FA] o} 5 (500H)), Xl - A A,
(= m] A 2= Al w5 (5000), ~A A 2 80) | E,
B A v A E| g FA5000), ~Hzojso) | wAH
dofs 500uf| FrlA x(250m), &556000), -G EA |-
o2 34) | A o] :=4k(B00H), (5004H) 331/
o 35 %0 9 =55 (50000), HESEE(30H), (ZA3 A vl
-9k A] (500g)+ £ 4=3kg, M Wl = C ol )
(1,00000), % & & 2 (A A 7 7] + 4 A)
3. Abs7he] A
b A
(1) %
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ZAFE7Ee] 10ad AaF a2 2000800 265kg o2 A FdH T ok wakon
ANFE F3F (59 505.8kg/10a)o = A4 5 mxa JTH(E 4-14). ol AL A
X AlAAola FoFAl wE]7b o] Folzl wkHe EAMETbE Al A IS A A
w7h E3Eol As ¥ oofyt #HEE HUHoR XS] wiEelth RANsTE I
FEExlol= Ha 450kg, A 145kg o 2 EE=AAE 86.4kgo] U THS

2001 d ol = FAFs7F Fo o] 182kg/10ao. 2 AWty 31% A8t om #3)
FHERGE 73kg/10a(28.6%)H AUt 2AVET7E T AdAET FRFo] FUHE b=

13 Bolx, Adun] 80% o] 4S X3 H7% 530 Eiair)y o9} e f
Aahe T2 A 7|de Aoz ZAEIE 108 F 5&7F ©AH o R 40%°] %
FiFol Ak
<E 4-14> A3H unFE7be] AGRA
@9l M 91/10a
H 2w 2ol 59 HetH s MM}
2000 (A) 20014 (B) 2000 (C) 20014 (D)
> (kg) 260 255 265 182
59 @7t 7,008 8,470 12,294 12,418
Z5904 1,837.2 2,159.9 3,177.7 23115
Z5H) 54.1 59.4 114.3 104.0
fF7Iv & 29.1 31.7 231.3 210.1
. Zu & 42.4 43.0 9.0 9.0
= e o) 54.8 68.8 0.9 52
7 A 1 o] vl A 1) - - 40.0 55.9
p BREE N 23.3 30.0 68.2 57.2
3 . A A 2H) 473 54.1 121.9 92.7
A A7 25.6 277 242.4 241.9
Il A1 184 20.0 68.4 71.1
) EA0A 295.0 334.7 896.4 847.1
Tg-EH| 835 79.6 224.3 311.2
EAAAE 49.0 585 25.6 26.1
7 48 A 4275 472.8 1,146.3 1,184.4
2} 7} 4 E 1 575.4 643.1 915.0 897.4
B 2] goln NA NA 207.1 207.1
A2k A 1,002.9 1,115.9 2,268.4 2,283.9
F7H71A 1,542.2 1,825.2 2,281.3 1,464.4
A5 1,409.7 1,687.1 2,031.4 1,127.1
5529 834.3 1,044.0 909.3 22.6
* APFPLe F2HUTH sFAELASAER ARY
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) &5

AR A5 Aol ARA ] ddFem 20001 d el 203w /10a0 A 2001
ol = 113%H91/10a o2 45%H sttt wale o vlas] Kol 20004 ¢l
B TAET 627E1/10a(44%) Erort 2001+ ATt 23] 561
/10a(33%) 4t}

EAbE7HE el Apol7h w2t 2000 9] A # i 309%H9/10a, H A= 573t
dow FFEAAE 86kl lrh. g 2001l FUHE P A5 AxE v AA
438-1/10ac A FH A= A22vk/10ac]1 o FEAA= 1447091/10a=
ARGE @olrh o3 dd2 Edaele Hale o - 9A s A wobeh &
Rk w7keke] Aol M wEHM I8 w Age] BdAA A T84
= S 2 YERY.

1<

(1) %
oole) FFe P

3. o
(% 4-15). 28v #Pdsde 4 Vs 7lee= st & A= d 2-371% &
2

A
2

o

| Bepat] WMol FRe AH wases Ae 2 sk gekd
2AP57] 20019 Bt S 20009 olHl 16% F7hsdeEl olAe Aduc

I R I P i e ol ‘q1

2001 ] %oﬂ i 908, FA L
AAZE o - A o] AL Qo] wrte] me A
71

2 waok AN 5 EQehE A8

Zke] Aol 7b Aa, #7]
= g27) HHE—O]E}

7) 2ol¢ AGEA tEsbE 2000 1050l o, 200196 57b7t A Be WA ste] 9 rbek 1A

sttt
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(2) +3A7+4

A= o

EEREES

aF=eF pZPA R AR A]

-
i

A Hlaskd 20004 el =

AL 2000 % 1,8239¥/kgell Al 2001 =oll = 1,852 /kgo 2 A5 Fo]
o

KeN
=

Ao A 7hA S REAAIZ 7] wsEe] T
Al 2ol e] 2uf, 2001l = 1.86¥1 &

AP nn A4 = HAES FHSAT olgt & FHIMA S Aol AR
9 #olE FEIY 2 A5S &€ F e Ho] HY
<3 4-15> AEA QolErte] PG4
o9 d4/10a
el sl Hetd s MHET}
S
2000 20014 2,000 2,001
T #F(kg) 10,284 11,390 3,567 4,137
Z59 w7t 898 998 1,823 1,852
2594 9,241.8 11,370.7 6,502.6 7,761.7
Z4 268.5 414.2 165.9 224.4
L] = 298.9 316.9 283.8 359.5
o F7lH s 214.4 2119 379 26.2
= = oFn) 140.3 150.3 10.7 125
7 A A A A ) - - 72.8 81.0
A e =) 1,0545 1,336.7 142.8 156.9
4 . A A 21 941.0 1,125.1 253.3 321.3
7V 37| 1,054.4 1,234.4 451.3 822.4
2k ) =41 1] 56.6 53.3 199.9 194.1
E A A 4,028.6 4,842.8 1,618.4 2,198.3
H]| T E 2 360.3 495.3 151.9 230.7
I} = 87.9 495 26.3 26.5
A4 A 4476.8 5,387.6 1,796.6 24555
2} 7} 1= 1) 2,318.8 2,617.3 1,653.0 1,911.2
B 2] 8 ) NA NA 244.3 235.0
A4 A 6,795.6 8,004.9 3,693.9 4,601.7
F7F74A] 5,213.2 6,527.9 4,.884.2 5,563.4
25 4,765.0 5,983.1 4,706.0 5,306.2
42229] 2,446.2 3,365.8 2,808.7 3,160.0
* AL ENEY vFAELSAEY AR
(3) 74 <dH]
ZAdnl= 2000 1809 /10a0 A 2001 ol = 36% 7t =713k 24699 /10a°] o
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M 7 od BT #aE Ane 46% o 2A] #asgel s Agnizk AdA
o A7 Lavs Ao 2AEAT. 2 ol A AW 3o Ape] wiitel 2

APkl BEAQ §7140E FANES BHAEPH Made w2 Aozt
WEREA] okt 20000 ol = #alls o] 952%(28RE1/10a)E #EEHE T 23]
714N R vlgo] Agton] 001¥EE tha Frhstel BAAM SR 13% B

il

2 36%Y/10a 2 F71d vEY7F FYEAY. vbE F71d vl5E A A b o}
ZAE7F 7re) Zolb @A vreERgEd], 20004 ol 38%HY /10202 ¥8 A ) <]
18% FFolom 20019 o= 26W/10a02 12% F3ol Esh%ch

ZAFE7EY] Wt FofHlE 1.1~1.39/10a02 AP EHe 8% Tl &35k
ou 2 F AseF Avisrbel Hit wokul= 128t e® AfEY wofHlol 79
Furetdeh. woks Al AT HAAWAHlE 2000 = 73vtdo® G|
4% 5 A om, 2001d ol = 819t o= HAgn) o] 3%E AT g ddA
WA E 2gste] A Evre] sk vlats) B 2000l 83k o=
FoFrl o] 59%, 2001 d ko= 93vtdow #3F] woFH| 9 62%EA A FEH A

A7kl BANE TFF F ulgo] BB Pl e 60% FE AOE

sl e ddu F BT AASE HEo] BRFEE WP F2
HhE XA AT A digF Adu 6~T%FE 2R SHAl 2AE ATE 2000

S 1439 o ® A5 14%, 2001l = 15.7HF o2 FaFd 12%°] At
7Hdzbal o] - 20000 = 457H o R wels e 43%, 20010l A
of 1.8 FEoR FUSAAT A FA] 67%0l EdeArE WA AGH F At
A7ba7F A ke BleS 20000 24%, 20019 29% 24 BEE R o] 24%, 23%9F =2
Al 2ol Al & et

agx=Eue] A9 20000+ 15utg o Ao 42% FEoldet 2001
o= 50%7tE S7Fe 23w o AP Eo & weHu| o 47% % ZAFH AT AL
w2000 165 o2 #almgel 71% Fwoldlon 20019 e E ddn
o 16% 53 2019k $Fol T

) 25
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€ 20000 #AFA A WRF 7109 FEL 71 FsArh 200090
T} oF 139% Z7}ek 5319 71280t BAEAHTE OF 11% AR A
ol o)A 2001 o] F=H Aol AA = o

2 780%F9/10a, FA L 1208k ol om mEAAE 222702l aL, 20014 o]
B A 840wy, HA Reurdor e 257geldn oA

=7t 3
O
=

SEEE

o}
(1) e

2A s b AuE Aol 50008 ool 64%2 YRE AdFoln FAUEF U ¥
NARE st HARS AMsetel st vk A EbE BE A% oFAuon]
A slgol WATh W] FAL: BEe] &t ApE 2 BAo] W] %
e HEN NS Hasely] 9§ Ade e A4S s Qs

2] 10a3d =S 20009 1,738kg, 2001\@ 1,857kgo. 2 AW tiH] oF 7% F
Hetelom pasd vawet 71-75% FEoldrh. el wE wee] el o)

[€)
o Aol Aolzk =] Wl APAQ was 2 evizk girk ARl 2000
do] A 2 3600kg, H AT 1,000kgl = WA= 912kge] 1o 2001
< #a1 3375kg, #HA 1,000kg, EF=HA= 913kgo] ATHEE 4-16).
2) #3742
ZAbE7E] FHEA S 20009 1,7569/kg o2 A FHET 39% =kal 2001

o= 19139 o= 43% =of F & Hdd BY #PEA=r of 40% =2
o

7}5 AN —r*‘}% 7+ %7}% ZOOOLJOﬂ 5
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