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ABSTRACT

Implementation Program for Introducing Regional-Based
Maximum Nutrients Loading System

Excessive amount of nutrients have been used to farmland since the
1980s, when the intensive farming method called "High-Input, High-Yield"
was expanded in earnest. So far several programs of environmentally friendly
agricultural policies have been pursued to reduce the amount of chemical
fertilizer use and to properly manage livestock manures. However, due to the
lack of effective measures taken to reduce nutrient excess, Korea topped the
list of nitrogen balance per unit area of cultivated land among the OECD
member countries. The increasing nutrient excess pollutes surface as well as
underground water. In addition, it causes soil acidification, deteriorates the
ecological system, and increases greenhouse gas emission, thereby generating
substantial amount of social costs. As a decisive measure to find out the
nutrient balance status by region and properly resolve the nutrient excess
problem, the Korean government announced its plan to introduce Region-based
Maximum Nutrients Loading System (RMNLS) from 2007. In this note, this
study is aimed to map out and suggest detailed plans to implement the
RMNLS in a full scale.

This report is divided into six chapters. In Chapter 1, the necessity and
purpose of the study are introduced, and the previous studies are reviewed.
Chapter 2 takes a look at the meaning and significance of the maximum
nutrients loading system. Chapter 3 explains the maximum nutrients loading
system and the theory of nutrient balance analysis. In Chapter 4, the nutrient
balance status of farmland is analyzed, and the analytical results of nutrient
balance at the country and regional level are described. Chapter 5 describes
the detailed implementation plan for the RMNLS, including the basic
directions, prerequisites, and detailed action plans. It also proposes the plan for
sustainable development of the RMNLS. Lastly, Chapter 6 summarizes the
study and gives the conclusion.

To draw up the detailed implementation plan for the RMNLS, the review of
previous studies, the collection of opinions from agricultural, livestock and
academic sectors regarding the introduction of new RMNLS, the development
of the program to calculate regional based nutrient balance, and the
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establishment of the regional nutrient balance database were adopted as study
methods. To calculate the nutrient balance, the Excel Macro program was
utilized to develop the Regional Nutrients Accounting System (ReNAS).

When nutrient balance indicator at the national level was calculated, it turns
out that while the cultivating land size has been on the continuous decline, the
chemical fertilizer consumption was not reduced accordingly. It was also found
that because of the increasing number of livestock operations, the nutrient
balance, which has continued to go down since 1990, turned around and went
up again since 2001. The analysis of farmland nutrient balance shows that the
nutrient balance is quite different by region. When it comes to nitrogen
balance, the nutrient amount per unit area of cultivated land in excess of the
crop nutrient requirement amount was the highest in the Jeonbuk province
with 157kg/ha, which is 132.4 percent higher than the appropriate level. The
Chungnam province and the Gyeonggi province came next with 154.4kg/ha
(131.7 percent) and 138.3kg/ha (111.3 percent) respectively.

The analysis of nutrient balance of cities and counties in each province has
found that regions show a huge difference in nutrient management status. For
example, there were some areas where nutrients are managed well below the
acceptable nutrient use level, while other areas were subject to special nutrient
management, since they use nutrients three to four times higher than the
acceptable level. Therefore, it was found that a decisive measure shall be
taken to put excess nutrients under control.

The basic direction of the newly introduced RMNLS is to comprehensively
manage chemical fertilizers and livestock manures under the prevention principle
and takes the three-step measures, including preparation, implementation, and
settle-down, until the system takes a firm root. To ensure transparent and fair
system operation, the Internet-based information management and the experts'
review process on effective handling of the issues raised are suggested.

The study suggests the preconditions for smooth operation of the RMNLS.
They include the building of relevant statistical database for nutrient balance
calculation, the setup of a livestock unit to accurately calculate livestock
manure sources, the distribution of the ReNAS to understand regional nutrient
balance, the establishment & operation of the "Monitoring Team of Maximum
Nutrients Loading System (tentatively named)" and the preparation of laws and
institutions for the RMNLS implementation.

As the first step of the RMNLS implementation plan, the study proposed the
calculation of regional nutrient balance indicator with ReNAS, the selection of
materials subject to nutrient management based on nitrogen contents first and
then the shift to phosphorous content when the RMNLS settles down to a
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certain degree. According to the excess amount of materials subject to nutrient
management by region, when compared with the national average nutrient
demand, if the nutrient excess rate is less than 30 percent, the areas are
classified as the "Areas of good nutrient management." If the nutrient excess
rate is between 30 percent and 100 percent, the areas are classified as the
"Areas for nutrient management motivation". Furthermore, the areas, whose
nutrient excess rate is above 100 percent, are classified as the "Areas for
special nutrient management”. Among the areas for special nutrient
management, if the excess rate is between 100 percent and 150 percent, they
are classified as "Area | for special nutrient management,” and if the excess
rate is 150 percent or above, they are classified as "Area Il for special nutrient
management."

Based on the nutrient balance index by region, the reduction target of
concerned regions shall be set, and using the evaluation of performance every
two years, the maximum nutrients loading reduction goal shall be renewed.
For practical operation of the RMNLS, the "Basic Guideline for the RMNLS"
shall be prepared under the order of the Ministry of Agriculture and Forestry
(MAF). The Guideline shall include general rules, definitions of terms, types
of materials subject to nutrient management, the management goal of the
RMNLS, the method of calculating nutrient balance, the excess nutrient
reduction plan, the basic plan, and the performance report preparation.

In relation to the implementation of the RMNLS, relevant organizations shall
divide their roles. The MAF shall prepare and transfer the basic guideline for
the RMNLS and designate the areas subject to nutrients management and
special areas under management depending on the level of nutrient balance by
region. Considering specific conditions by region, mayors and county heads of
local autonomous governments shall draw up and submit the RMNLS
implementation plan by region. The MAF Minister shall approve the
implementation plan for the RMNLS submitted by cities and counties after
they are reviewed by the "Maximum Nutrients Loading System Monitoring
Team."

To make the RMNLS properly work, the data reported for nutrient balance
calculation by each region shall be verified. In relation to the operation of the
RMNLS, each year a map of nutrient balance status of all cities and counties
shall be prepared and made public on the Internet website. This will help
policy makers, farmers, and the general public easily understand the level of
efforts made by each region to reduce the environmental loads and control
excessive nutrients

Depending on the level of excess nutrient reduction, differentiated incentives



shall be provided. Therefore, to the areas which achieve substantial excess
nutrient reduction under the excessive nutrient management plan, appropriate
incentives, including the prioritized policy fund allocation, shall be provided.
To the regions, which are unable to reduce excess nutrients, shall be imposed
with punishments such as the end of policy fund support.

Prior to the full-fledged and nationwide implementation of the RMNLS, it
would be better to select a few areas which have high nutrient excess rate
(1~2 cities or counties per province) for pilot test to maximize the policy
results. To be utilized as a valid program to build the environmentally friendly
agricultural system, diverse measures shall be mapped out to properly divide
roles among relevant entities and enable local autonomies to properly manage
their nutrient balance. In the mid to long term, to make sure that the RMNLS
is utilized as a core program for the environmentally friendly agricultural
policy, the plan to establish a dedicated organization shall be thoroughly
reviewed.

Researchers: Chang-Gil Kim, Tae-Young Kim, and Yong-Kwang Shin
E-mail address: changgil@krei.re.kr
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7184 749 2000 FA 120kg, A4F 60kg

on
°

B!

oF

o
N
s

& 1990139l A4 211.9kg, S1AF 90.5kgol A

200130l A4 166.7kg, QAF 64.7kg7H A FHa

o] 200439

o

7}st

3t ol% oAl %

=l

Z+7} 191.8kg, 73.1kg ==l ©]

L
.

7E

;OT

1990 ©]

1990130 A2 130kg, A4t 52kgoll A 2001 Aol Z+7} 98.7kg, 34.4kg G=F7}

o

HE AMEE S7hE

3}
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7t 3

Fod 20041 HA HA 128.5kg, A4F 46.7kgoll o] =11
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=

%
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A QA o] R &H o HAasta gl whal] 313ty
Zo] A, 7tEASFFTL F7hE 0] 1990 o] % E3] 7t
5 ° 7

=
2 0
oA oFstE. 53] 200499 S 20059 HE
il =

A7F 20012 71O
sulg Haeg A7 duHuA sl g 2ol dAHez St
el FR5A7 O oA5E o2 Veb<E 41, 1Y 41>,

[SRRUREE ] s1&5kyl = =3 1 OFH = gl gk | O TLTTEVO
(A) (B) ﬁ-?i' H]—U— 7]"‘5‘TJ~L OT—JZ—J’]' o (AfB) A
TaY |H4ETEY| (A-B)
o

A% [ A% [ QA | A [ QA [ Ak [QIat| A [QIAF| A [QIAF| A | Qi

1990 | 112.1] 56.4 |242.3|108.8|211.9] 90.5 | 304 | 18.2 |130.2| 52.4 |116.2] 92.9

1995|1185 58.6 |237.1111.7]190.5] 83.2 | 46.5 | 285 |118.6| 53.2 |100.1| 90.8

2000 [ 120.5] 59.7 [ 240.4|102.8{189.4| 73.8 | 51.0 | 29.0 |119.9] 43.1 | 99.5 | 72.2

2001 |120.2| 59.5 |218.9| 93.9 |166.7]| 64.7 | 52.2 | 29.2 | 98.7 | 344 | 82.1 | 57.8

2002 | 118.3] 59.1 |223.0| 95.6 |168.3| 65.0 | 54.7 | 30.6 |104.7] 36.5 | 88.5 | 61.8

2003 |120.0| 58.9 |232.3| 99.9 |174.8| 67.7 | 57.5 | 32.2 [112.3] 41.0 | 93.6 | 69.7

2004 1121.5] 59.4 |249.9/106.1/191.8] 73.1 | 58.1 | 33.0 | 128.5] 46.7 | 105.8] 78.6

T 1) FEeTE AuAad(demTEud Y, 00000 el FEARHEETY

2) e BT HEE 2043 V] AR g AviE(sET A3 AT,
3) NEERAETITES VISAS TR EFHEAEEA A Y, 2000b)0] SFTH &
EEAATES 9 VR w v AR EHEAA T A 200002 Fake] AlLkeh

J8 41, s4X G2z B3 Fo0|
%
1 4 0 .0
1 20 .0 = << 2 =
< —
1 0 0 .0 — —
— = o
8 0 .0 — o
_/
6 0 .0 B o At
4 0 .0 —




o -yt 204 7IE =
oF r,HH] VAP S =] }_31].'%7;_8_

220w

sl 7P8 A UERtow, 1 whel] 3 154.4kg(131.7%),

(1113%) 59 o2 =/ vt v 242 AFes

go] Z}7} 84.9kg, N2.8kg AEZ HIwF A JEPI<E 42>, <1 42>
I 42 &Y AEFA 24 2D}

= Sz % (kg/ha FExHE(%)

- ° A% A Al A A At
A 7] & | 1383 63.4 201.7 1139 40.3 61.2
Y =] 1340 60.9 195.0 110.3 387 59.2
FHARE | 849 305 1154 69.9 194 35.0
ZAGE | 1544 515 205.9 127.1 327 62.5
AepEe | 1570 50.8 207.8 129.3 32.3 63.1
Aepdw | 1254 314 156.8 103.2 20.0 476
AABT | 1220 53.8 175.7 100.4 34.2 53.3
Ade | 1054 486 154.0 86.8 30.9 46.8
AFE| 928 25.9 118.7 76.4 16.4 36.0
A/ | 1285 6.1 175.2 105.8 786 96.9
= 2 GRTAE 00D E AEAMAA (R s e A da, 200), A e

W @S IE AY), 7ARTFrE EEtEd e da, 2006) ARE o]

a8l 42 M TH o

Lo
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TAHF B Aol E& Wt ntE

M FELTE UMl IR 2
BOTHS 112% A% 293t /M8
%

5 53.8kg(101%), &' 51.5kg(97.4%)

2 771%=7} had 63.4kgo. 2 &
=9kon, Y% 60.9kg(96.5%),
9

el
&
N
>
ot

p i =
Ao ol Heo] ALAR FEQLTHETAIY
s

11kgol A 9kgOo 2 Z83}= 7, 20043 2]
1

T 128.5kgoll A 138.7kgC 2 8% AL Z7}ste AL E UEES)

- AEAMEA Y ARl EES 5% AT F7HAE A5, 20043 7)E
SR xS A 128.5kg, UAF 46.7kgol A A A 122.4kg, Q1A4F 43.7kg
0F H{i 52%% A= Tade FHOE UEhd Ed BAolE&E&S
10% 4% F7FA71H had FEzFFo] A& 116.2kg, A4+ 40.7kg S
2 T 105% A= stehste], FExao] 47} 87%, 623% Tl
o2t Ao = UEI<E 43>

E 4-3 ETAHY ¥ dXxjolgsY dETX #0044 T FE)
F-z2 % (kg/ha) FEE= & (%)
TR
Az | QA A A | QA | Hat

A 1285| 467| 1752| 1058| 786| 969

B EFEAN A

(kg — k) 1387| 46.7| 1854| 1248| 786| 1087

FRA Ol &E

. . . . 1 .

506 Z71A] 1224| 437| 1661 960 170 875

FRA Ol &E

10% =71 1162 40.7| 1569| 870| 623| 789

8) ZAEA oA XEANFE FRFEEE A= 2T 249 FEIF
Ao md P3e A8 B AL 1%5F ol FAF] As) D BEA
Hl RS TR 11kgoll A kg 2 182% dtFEFste FEAIE L UL
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REAAE WEANG FREAE RIEE RF 2,0 FAA A

o 4 KEQ Fate] o FEFUAF A=ES A8 K= ALE 7S5
T dR3e By, KE A AASARS T et oF 29, Aa)
oF 40T, AL 02TF, Hol 2,725%¢ 2 UEhon, 53] R3 A%<
B Ak, HA, He AT g AT HE b Be AR
UEE <3t 44>,

E 44 KO AZY JI5AISES 2 Eawye
N AR CE, ) Bt A HE)
g | Aa | A &l T & F

RI | 8438 48| 34273|  764328| 85031| 46577 131,608
R2 | 13109 4854| 49546  604771| 147334| 83039| 235374
R3 | 22864 9934| 207270 4976491 | 512502| 274138 | 786,640
R4 | 17961 1550| 32098| 523898 121,903 | 66221 188125
R5 | 8108 1933 17665 1,334952| 116034| 37842 | 153876
R6 | 5336 623 24824  382677| 56524| 34824 | 91347
R7 | 23192| 2518| 15038|  207.265| 125967 62474| 188441
RS | 14222 3243 18078|  307100| 105557 53536 159,093
R9 | 7499 1317 51045 769650 102991| 66047 | 169,038
RI0 | 28958|  500| 18482| 618080 149109 67,110 216219
RI1 | 17897|  896| 16597| 1150095 | 134089 48744 182833
RI2 | 15367 1423| 35400 1211822 143179 64548 207,727
RI3 | 24627| 5409| 39982| 2905809 289979 100,110 390,089
R14 | 23755| 1760| 134383 3932033 354081 | 173618 527,700
RI5 | 16379 4661 68138 4880271 355781 110279 466,060
RI6 | 10012| 1398| 68922| 1837669 170202 87465 257667
RI17 | 11763 1202| 37090 669,694 105150 59,345 16449
RI8 | 7378 -] 449 3948 29998| 16385 46,383
R19 | 2687 -] 7533 79434) 17784| 11562| 29346
R20 | 8543 - 27097| 35389 48868| 39747 886l5
Al 292984 | 43548 921,808 | 27,247,274 3,202,869 | 1530,867 | 4,733,737
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E 45 KEO 75250 8|E4E 282 2 #3u|E 40/2
AEER WRAE #EHE) srotl st )
! (A3, 245 ae)
Ax U4 Al e 14t Al
R1 472 280 753 2,081 803 2,884
R2 725 421 1,146 3,288 1,182 4470
R3 2,972 1,653 4625 6,048 1,995 8,044
R4 580 373 953 1,754 603 2,357
R5 629 379 1,008 1,616 or1 2,187
R6 221 129 350 1,065 480 1,544
R7 374 267 641 5,443 1,682 7,125
R8 433 280 713 3,646 1,226 4872
R9 677 382 1,059 1,945 687 2,632
R10 674 484 1,158 3,010 1,012 4,022
R11 636 419 1,055 3,009 994 4,003
R12 794 489 1,284 8,826 3,084 11,910
R13 1,414 870 2,284 4,965 1,482 6,447
R14 2,172 1,254 3,425 3,712 1,397 5,109
R15 2,038 1,190 3,228 3,216 1,207 4,423
R16 915 520 1,435 5,241 1,664 6,905
R17 993 358 951 3,120 990 4110
R18 125 96 221 1,480 o997 2,077
R19 111 69 180 2,809 2,269 5,078
R20 312 193 206 4,806 1,230 6,036
%l 17,165 10,275 27,440 72,812 25,974 98,786
o ®E Frel FEFE AN U3l KEe) AE ANEAE B 2
g JRaTFL ANY

SOl @ AE AMEA A 2

=
19471 5 F 60432502 AAtEglon, ZE ki g ko] 7}



E2 AYL RI2 (Y02 6,554%(10.8%) F=0l o2& Ao = YE
U<F 4-6>
E 46 KT Al2Y 22 dujus 2 xgetro e
2bE Al E A A2 G T8 TH(E
ATE Ty ! Hﬂ?%a) AR | o&f ( )741
RI 3608 | 5814 306 9,728 1,112 537 1,649
R2 8316 | 4,923 235 | 13474 1,669 761 2,430
R3 16,122 | 6828 237 | 23,187 2,745 1,262 4,007
R4 7990 | 1,490 332 9,812 1,062 476 1,538
R5 5917 | 2,566 399 8,882 970 511 1,480
R6 3781 | 1578 14 5,373 624 298 921
R7 15417 | 6626 | 1619 | 23662 2,921 1,246 4,167
R8 12665 | 2303 | 1679 | 16,647 1,773 847 2,620
R9 7847 | 4,016 250 | 12,113 1,448 706 2,154
RI0 | 13660 | 10,547 551 | 24,758 3,118 1,600 4718
R11 13512 | 3,792 | 3140 | 20,444 2,155 1,037 3,192
RI12 | 25931 | 11,194 255 | 37,379 4,425 2,129 6,554
RI3 | 18207 | 5107 | 1,013 | 24,327 2,759 1,250 4,009
R14 | 10521 | 9,681 374 | 20475 2,749 1,222 3,970
RI5 | 10,711 | 4,038 980 | 15,729 1,925 945 2,870
RI6 | 14828 | 3229 | 1607 | 19,664 2,194 1,050 3,245
R17 7431 | 3427 - | 10,858 1,216 574 1,791
R18 3,463 | 4538 521 8,522 987 494 1,481
R19 7672 | 4870 777 | 13,319 1,590 855 2,444
R20 | 12375 | 9513 587 | 22,475 2,687 1,300 3,987
A 224390 | 108412 | 15171 | 347,872 | 40,961 | 19471 | 60,432
0 KE9 F74A9 TR 42 ZAE9 FRraFdol o FitEEH
sletHlgE 9 7Sl Y3t EFAFY AolE FI o] FoAR
- K& AEFRELTFS 51717 A8l FodA FFEHe TS
g2 sisinlg e} VSR s G AAo| &S Tk A4 89977E, <
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A, ] A9 4.
ArAE 20F FF0] T 180kgs 20T 52 L A%
SE &Y 1A9)2 R3, R17, RI5, R16 5 478 A HoH, o] |
¥ EuuA oy FReA 4L AF BT FAFD
wel g 378 et 9 499
F 4-8 KEo| A=Y =X AL S F 22X X
% =} (kg/ha) FEZIE (%)
AdvE AR gx Tew | A | A& | A | 97
R3 | 2707 | 1029 | 3736 | 2286 | 1892 | 2162
Fr5E e
e RI7 | 2299 | 712 | 3012 | 2062 | 1346 | 1826
(180K 25 | RIS | 21L7 | 923 | 3040 | 1730 | 1536 | 1666
RI6 | 2014 | 577 | 2591 | 1805 | 1080 | 157.0
R2 | 1740 | 625 | 2365 | 1404 | 1107 | 1311
R14 | 1531 | 698 | 2229 | 1141 | 1170 | 1150
RI3 | 1488 | 453 | 1941 | 1312 | 881 | 1178
pmsmpa | R1 | 1481 ] 561 | 2043 | 1296 | 1017 | 1205
e RS | 1436 | 495 | 1931 | 1315 | 861 | 1158
0180k | R1Z | 1390 | 387 | 1776 | 174 | 679 | 1003
( g IR | 1385 | 396 | 1781 | 1300 | 779 | 1132
R4 | 1207 | 510 | 1806 | 1198 | 1051 | 1153
R6 | 1233 | 579 | 1812 | 1063 | 1045 | 1057
R7T | 1224 | 297 | 1521 | 991 | 564 | 864
R0 | 1082 | 55| 1137 | 905| 95| 64l
op 2 317 RI9 | 999 | 1114 | 2112 | 837 | 1736 | 1151
A RO | 969 | 300 | 1269 | 8L1| 514 | 714
(40~120kg) | R11 | 729 | 184 | 913 | 691 | 363 | 585
RIS | 725 | 234 | 99| 626 404 | 552
i e A 9
] RIO | 228 | -42| 186 | 181 65| 98
(40kg ©]3})
A 1409 | 482 | 189.1 | 1197 | 862 | 1089
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Control Law, No 152/1998) 5°] 31+
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20kghaZ AZANFL AFHT YL

A& kg N/ha kg P/ha
9 110-130 24
g 50-70 24
ST 120-140 37
72k 110-130 28
o kol FHAZ LA AP EUTHE 2078/920] whet o] Fol .

_9_

s &5 F A

771 8(OPUL 2000)°ll A& 199513 7| 8ol thok
& Z=AAlglo] Bryigoe] o JdANHL, FSNA Fo)E FR

(mineral bookkeeping)E XA ES 3t

i

X 1-2. LAEZ|ol9 JIFEY Xg 3 Ho|
1.0 = = o)
2z OPUL  |EU A EU “a‘ifé‘ ( ;zf;@
sHIAAA | AEFY  |CMO beef Jhauhe] DGVE)
oA (1-2d4) 0.60 0.60 0.60 0.70 0.60
EPN 1.00 1.00 1.00 1.00 1.00
o] Fo}x| 1.00 1.00 1.00 1.00 1.00
1] < %= (50-80kg) 0.15 - - 0.15 0.17
1] €= (80-110kg) 0.15 - - 0.15 0.17
H) 55 (110kg©] A) 0.15 - - 0.15 0.17
= A+
275 4] (20kg ©] 3F) 0.43
A (05-153) 0.004 - - 0.018 0.013
ArebA5dolA | 0.004 . . 0.018 0.013
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7] o

g 7)ol o] thE A AR 2l Flemish A S-S A|A A R o)
AE&EE A9,

- Flemish 8 7= 1989'd o 73 2} A4 & (MINA plan 2000)=
Fal e iz, 19197 H HE A4 B ARG & &
= 93 7I=E = ¥ (manure decree)S A A S o] W &
2 AYeA A&7 FETFA et 2L A
o7l 9 A9,

Al 71E BEEe], FUES u A 2" (fixed system)d WE-GR| A 2

9% A A2E BN A9 5 Je RPALES HdstE S
T =

o 0 oo )

2 Holl 78 E AlHAE S mefok abH, AL - Q1A HlF 9] & Al
Zrol Ao wel AxlA o= 7rslE.
21 1-3. g0l AH|[Z7|Z=(2003H 1€ AlH)
4w o1 A 24 b 2 71Eh| gehn g
K C i Mo o da| % Aa
ZA 57 500 250 350
ST 44 275 250 150
A A= 44 125 125 100
718} FE 44 275 200 200
FEFAA 2 TR (farm gate balance), B =<=4|(excretion balance),
PN

E %9 A](soil balance) % A 7FA] ARAWRRl o g7 A=
FrAe AA A4 ?‘E’é' 347} 7Vssta, WjETAle AA wE7]

Ju]7]1&el A" A, 14 AH]

L.F/'ul = “
- Flemish A H= 34F 02 W7sE x9S 774 (sensitive waters), A3
=

AARAAG, QWP E A 5 v 7}
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- Walloon #]

1994

(subsoil basin of the Cretaceous of Hesbaye 300km, subsoil basin of Brussels

sands 1240km) S A7 g},

JH

AFE 149 3197HA] FA

]

A2 AlE-2 350kg Njha

® &

(oll: =} 330kg, &5 300kg %A A/ha/'d)o]

7} (LS-base) =

3

T

1g3te] AU EYF
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S Alo
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w_m
Ho

N

3fl oF
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(|
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LS-Base =
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FE 1-11. MINAS &4 J7[&1 Mafitee HatFo|

1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

24 (718 300 | 300 | 275 | 250 | 220 | 220 | 180 | 180

e |BAERS) - - - 250 | 190 | 190 | 160 | 140
(Eg7ha AAAAHEE) | 175 | 175 | 150 | 150 | 150 | 150 | 135 | 125
g 2| (R - - 150 | 125 | 100 | 100 | 80 80

BAA (718 - - 150 | 125 | 110 | 110 | 100 | 100

2l ZA] 40 40 35 35 25 25 20 20
(kg/ha) |74 24 40 40 35 35 30 30 25 20
Al -3 %l |1.1/4511.1/45]2.3/9.1|2.3/9.1| 9.1 91 | 91 -
(fr=/kg) A 07 0.7 0.7 0.7 |11523] 23 | 2.3 -

UEZE 2003 10¥ 29(¥359 =2 Y, Black Thursday)oll EUHFH S
ZRE F7ESEVZAE EU "ZAE A, S YutesteE AEE ¢
AEo] 20060 ZHE= AL7FAEZ HASt] ANZE FEAIAY
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< FRof g
vgss FEaeAd Ao Fo @373 F3g g Y (Levy Office), &
%554 (Central Registration Office), & %7 A}% (General Inspection Service)
59,
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| = H
= GEFA B4 2
SH 01 ATSl SRR ALY 2D
F AT = e FEETETD

A4 Q1A Al da | A | B
Al 306.6 139.8 4464 | 2537 | 2655 | 257.3
A2 264.2 105.6 369.8 | 223.0 | 206.1 | 2179
A3 234.0 80.3 3143 | 206.5 | 166.0 | 1944
A4 2164 54.2 270.6 | 1895 | 1109 | 1659
G5 A5 206.9 88.5 2954 11691 | 1653 | 1679
=« < A6 199.7 5.1 2747 | 1684 | 146.2 | 161.7
AT 198.5 92.7 2912 | 1563 | 165.1 | 159.0
A8 1874 67.5 2549 | 1604 | 1342 | 1525
A9 185.5 84.9 2704 | 1533 | 1609 | 155.6
A10 181.3 63.4 2447 11589 1299 | 150.2
OFRE 1 77 All 1799 7.8 2077 | 1441 | 141.7 | 1434
= ; o = Al2 1544 68.1 2226 | 1182 | 1171 | 1179
[+ < Al3 138.2 38.6 1768 | 1185 76.9 | 106.0
OFE 7 7] 95 7] & Al4 80.5 25.3 105.8 61.6 43.4 96.0
e mIE | ALS 721 16.9 88.9 598.5 31.2 50.2
A/t 190.2 72.5 262.7 | 158.7 |1 139.1 | 152.7

5H 20 BEOl GEAA AY 2T

AT e Fgha | FEETAECD

e A4 A Aa | A | H
Bl 4114 157.5 568.9 | 377.7 | 261.2 | 336.2
G5y B2 175.3 68.9 2442 | 1759 | 1328 | 161.1
=< B3 154.5 68.7 2232 | 1308 | 1235 | 1285
B4 1458 67.0 2127 | 128.1 | 1235 | 126.6
B5 116.8 45.3 162.1 | 106.2 7.7 96.3
B6 1155 40.6 156.1 | 106.1 74.8 95.6
B7 1131 38.7 151.8 88.2 o8.2 779
G5y B8 86.2 26.8 113.0 64.3 372 4.8
A4 B9 83.5 34.2 117.7 73.2 4.3 66.5
B10 83.3 32.1 1154 79.3 60.9 732
B11 80.6 26.9 107.5 68.7 49.4 62.6
B12 72.2 26.9 99.1 61.5 43.8 554
Al/B 125.2 49.6 1748 | 110.1 854 | 101.7




82

FEE 5 (%)
e A4k A 2a | S | #HeE
Cl 404.9 198.2 603.2 | 3324 | 372.8 | 3447
C2 364.3 108.7 473.0 | 3763 | 2413 | 3334
C3 315.5 157.3 4728 | 2394 | 27194 | 2514
o} E 1 7} 7] C4 291.1 1384 4295 | 2341 | 2403 | 236.1
e (05) 286.7 1514 4380 | 1611 | 2363 | 181.0
B C6 246.8 122.7 369.6 | 2075 | 2212 | 2118
C7 202.4 105.7 3081 | 2019 | 2093 | 2044
C8 201.3 92.5 2938 | 1903 | 1672 | 1824
(O) 199.3 104.8 304.0 | 162.7 | 1901 | 171.2
C10 1614 78.7 240.1 | 1359 | 151.0 | 140.5
Cl1 148.5 62.4 2109 | 1325 | 1268 | 130.8
o E 1 7} 7] Cl12 1471 64.5 2117 | 1285 | 1284 | 1285
17 o C13 139.9 68.7 2086 | 1234 | 1264 | 1244
B Cl4 137.7 74.5 212.2 90.5 | 1239 | 100.0
Cl5 130.2 62.3 1925 | 1041 | 1059 | 104.6
Cl6 122.2 62.2 1843 | 1046 | 1261 | 111.0
FeHYFEAY | C17 99.5 14.6 74.1 44.6 23.0 317
A/H 180.5 84.5 260.0 | 1476 | 148.6 | 1479
TE 2-4. DR YA AL 23
[ A Fe 22 FHkg/ha) FrxoE(%)
e A4 A Ah | IR | B
D1 480.5 185.3 665.9 | 4264 | 2825 | 3735
D2 229.2 1054 3347 | 1769 | 1762 | 176.7
D3 204.8 103.2 308.1 | 1490 | 1432 | 1470
oFE = 7} 7] D4 193.6 69.0 2626 | 1441 | 106.0 | 131.7
117 D5 157.0 47.6 20477 | 1336 796 | 1154
o D6 1464 303.5 449.9 5.7 | 3964 | 1325
D7 1441 o7.1 2012 | 1278 | 1089 | 121.8
D8 138.3 96.5 2348 | 1205 | 1984 | 1437
D9 130.0 28.1 1582 | 113.0 40.8 85.9
D10 119.5 29.9 149.5 61.2 32.3 019
D11 1184 1.2 195.5 83.1 | 130.0 96.9
oFE = 7} 4] D12 86.1 47.3 1334 70.5 86.5 75.5
14 o] D13 81.5 39.9 1214 62.4 64.1 63.0
o D14 79.9 02.3 132.2 39.1 73.1 479
D15 67.1 38.3 1054 4.3 1.5 99.5
D16 63.5 -37.3 263 | 1116 | -41.2 17.8
G A | DI7 9.1 -7 -16.7 -6.5 | -11.3 -8.1
Al/% 3t 129.0 46.4 17564 | 1049 66.0 90.8
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TE 2-5 EZo dE Al Al Zut
[ YA ¥t 2 2 F(kg/ha) FexHte(%)

B A4k A da | A | H
El 306.4 108.9 4153 | 249.7| 186.7| 2294
E2 281.0 1175 398.4 | 2465 2141 236.0
E3 246.2 81.1 3274 | 2241 1497 1995
E4 243.0 89.4 3324 | 2161 1796 2049
E5 223.5 83.4 306.9| 1979 1671 1884
E6 213.8 96.5 270.3| 190.2| 109.0| 164.6
E7 1954 74.4 269.8 | 1607 1231| 1513
E8 185.1 61.0 246.1| 1447 106.7| 133.0
E9 176.1 60.4 236.4| 159.1 94.8| 1356
E10 173.9 61.1 235.0| 1496 1255| 1425
Ell 171.3 93.9 2252 1556 101.4| 1379
E12 164.8 66.3 231.1| 1378| 1165 131.0
E13 159.9 70.1 230.0 | 1329 1347 1334
El4 102.2 30.9 133.1 94.9 ol.6 79.4

211.3 78.5 280.8| 18121 1453 169.8

[T AT e Fhgha)| __ FRE &%)
Ak | W [ A | Ax | i | B

(o
— FZ

~
i

=)

18

O

M
)t

19 &

=)

N

Ay

G2l 37 | 08| 45| 26| 12| 22
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[Ook??“?‘x]]ook%iﬂ%t(kg/ha) 001:%3_7 %(%)

A MRS Al B 4 | B

H1 410.3 205.1 6154 | 3186 | 3478 | 3278
FEsEHy H2 226.1 1635 389.6 | 196.3 | 308.8 | 231.7
17 < H3 2234 102.1 3205 | 1636 | 1569 | 161.4
H4 220.5 101.6 3221 | 2035 | 2045 | 203.8
H5 180.0 75.1 2061 | 1362 | 1213 | 1314
FHE W 717 H6 159.7 65.7 2254 | 1440 | 1259 | 138.2
17 o H7 159.5 65.1 2246 | 1375 | 1184 | 1314
_' HS8 146.8 8.2 2250 | 1305 | 1615 | 139.8
H9 124.1 57.6 181.6 98.7 93.1 96.8
H10 119.0 80.4 1994 98.3 | 1579 | 116.0
H11 1185 379 156.4 98.1 68.0 88.6
H12 98.8 28.9 1277 84.9 49.1 72.9
FH7ha] x| H13 86.1 48.8 134.9 79.8 89.6 83.1
o AT 4 83.5 455 1289 72.0 91.5 779
H15 81.4 339 115.3 99.1 52.5 97.0
H16 67.4 33.0 1004 60.4 66.7 62.3
H17 60.4 30.5 90.9 45.2 57.5 48.7
Al/33 138.0 69.6 2076 | 1161 | 1280 | 119.8
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