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SUMMARY

I. Subject name : Development of fertilizer and labor-saving model in rice

II. Performance compared to research goals.

©)

@)

O

We published 2 (KSSSF, KSCS) academic statements, Educated 7 cases (117%
compared plan) to farmers. We sold CRF to farmhouse and supported ancillary
enterprises in Jeollanam-do area(200% compared to plan).

We suggested the policy of using CRF in large rice planting complex, Made a
pamphlet for supporting CRF and displayed in various kind of symposium(133%
as planned).

However, 1 case of intellectual property rights and 2 case of publishing a paper

were not implemented, because of frequent replacement of the person in charge.

IMl. Research & development purpose and necessity

O

When cultivating the rice, spraying fertilizer 2 or 3 times for 11h/ha is too hard
work. So we developed and tested CRF to make lower cost and lower labor
force. However, the analysis of the trial farms are too small scale to verify the soil
characteristics and verification of yield ability based on continuous use, applied
technique on peculiar soil(salty paddy field), CRF used based on farm’s economical
analysis. Therefore, it was aimed to achieve stable yield production to enhance and
self-sustainability for most optimized single use of CRF applied on seedbed of the
rice.

Korea’s nitrogen balance (240kg/ha) is high compared to the Netherlands
(229kg/ha) and Japan(166kg/ha). So we need to increase to use high efficiency
fertilizer to reduce fertilizer consumption from 236kg/ha(12Y) to 200kg/ha(18Y).
Korea’s aim of green—house gas reduction policy by year 2020 is to achieve
309 decrease comparing to the BAU, so that the development of the
eco—friendly fertilizer is unavoidable to achieve a goal of decreasing the
green-house gas target in agricultural sector.

Agricultural sector’'s GWP : farmland 9,038(paddy 6,717, upland 2,321), fertilizer
production 6million ton.

Eutrophication substance loading dose (T-P) : 57,616kg/day(58.9%)

IV. Research & development results

(@)

In the first year, substantiation research were executed by farmhouse’s use of

CRF's application technique on yield ability and quality in Central, Honam,



Yeongnam area and tested continuous use on the rice bed and use at the

reclaimed land. the summary of the research result are as written below.

1. CRF’s substantiation research by 3 regions

Rice’s yield with CRF tendency were lower or equal to farmhouse’s conventional
yvield : Comparing to the farmhouse convention CRF's yield was 9571009 in
Central region, 92797% in Honam, and 96797% in Yeongnam.

CRF’s nitrogen availability ratio on soil types on Central & Honam region was
loam>silt loam>sandy loam in order and were shown with high tendency, and
sandy loam>silt loam>loam in Yeongnam region

Whole rice grain ratio with CRF showed difference to a certain degree.: the
tendency of whole rice grain ratio with CRF from Central region were higher
than farmhouse convention, lower in Honam, and lower or higher in Yeongnam.
Research on usage of the conventional fertilizer on 9 trial farmhouses were
26.6kg/10a on an average in saving 74%(57783%) compared with 6.3kg/10a of
CRF, labor of spraying fertilizer on 9 farmhouse were saved 95%/(84798%).
Therefore, farming season where the farming labor is concentrated, the spraying
fertilizer labor was effectively saved and alleviated escalating labor shortage in

the farming area.

2. Effect of continouse use of CRF on rice growth and quantity

Rice yield with CRF use were 96% of 513kg/10ha in farmhouse convention.
Protein content of rice shows 4.4% in farmhouse convention and 0.1% lower in
CRF.

CRF usage per 10ha was 6.3kg which was 81%(33kg) lower, spraying labor was
reduced to 98%(0.108hr/ha).

3. Applied technique of CRF on Reclaimed land

The yield quantity showed tendency of decrease by 4735% (increased in rice quantity
until adding of CRF 5007600g per nursery box but showed decrease in yield quantity)

— Based on the yield quantity, protein content, and whole rice grain ratio, it is

thought to be stable to use 600g per nursery box in reclaimed land.
In conclusion, using CRF while in nursery stage of rice in reclaimed land, salt
concentration is lower than using the farmhouse convention fertilizers probably

due to earlier phase of rooting.

_Vi_



O On following year, at different area of Central, Honam, Yeongnam, rice yield
ability and continuous use reaction and applied technique on reclaimed land at the
Deuleokgyeongyoungche farmland were substantiated. the summary are as shown
below;

1. CRF’s substantiation research at 3 regions

- The yield quantity were equal between the rice varieties

- The protein content of rice grown by the CRF were lower than the farmhouse
convention and standard fertilization regardless of the varieties of the rice. Using
of the CRF showed no distinctive difference in yield quantity compared to the
farmhouse convention or standard fertilization and having lower protein content,
it is thought to be effective to use CRF.

After the farmhouse convention, standard fertilization and CRF test, available

phosphate and replaceable potassium content did not show distinctive increase.

Therefore, it is presumed that having lower phosphate and potassium content will not

use up the nutrient in the soil because of the crop.

2. Rice growth and yield on the continuous use of CRF

- Yield tendency at the use of CRF showed 3% higher as 509kg/10ha

- Results of comparing in soil after treatment of CRF fertilizer and Customary
fertilizer were that the thought to be scarce of available phosphate and replaceable
potassium affect is low.

3. Applied technique of CRF on Reclaimed land

- CRF’s vyield quantity was 633kg/10ha which was higher than the farmhouse
convention which was 611kg, and protein content of the rice was 5.5% lower
than farmhouse convention 6.4%.

- After the farmhouse convention test, available phosphate were increased 22.7%
prior to the test, CRF 31.6%, the replaceable potassium content were decreased
6.8% in farmhouse convention, 6.2% CRF, the salt concentration were decreased

30% in farmhouse convention, 33.3% in CRF.

O The economical analysis of CRF Deuleokgyeongyoungche efficiency : on first
year, the survey of 9 test farmhouses applied CRF were taken place in year 2015
regarding the production cost and income on rice production.

1. If CRF production cost of 50,000won per ha is maintained, comparing to the
farmhouse convention 26,157won per ha, comparing to the Deuleokgyeongyoungche,

58,896won were additionally costed. If current price is to be sold at 9% lower

- vil —



(45,500won), the production cost is expected to save 18843won per ha compared
to farmhouse convention.

. Furthermore, if CRF cost is to sold at 19% lower price (40,500won), it is expected
to save 36,104dwon in production cost. Also cutting-effect of CO, is taken in to
consideration, actual cost saving in production cost would amount to 73543won

per ha compare to farmhouse convention, 40,804won in Deuleokgyeongyoungche.

. Research achievement and plan for practical use of result.

Registration of CRF on Green Product (expected to register by the end of
February 2017) : by the regulation clause 121 of Han River Water Management
Committee

. Plan for nonpoint pollutants treatment demonstration business in farming area : it
1s plan to survey the demonstration business on rice paddy on 24.4ha and take
survey for nonpoint pollution. When it is successful, it is expected to expand
nation wide with the Ministry of Environment.

Plan of producing the mixtured CRF with pesticides (administration law of

pesticides enforcement regulation) is expected.
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1. 1XpE s

e

FAD, AGE(EALE) 357t

o

$7hEHD, AP 500g/

- AE

Hlo

LR

D bR, s 500g/ 5 23R

W S EY Av.P.0Os Ex-K

- A9z A-8)
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B
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Ct. mSdH[z2] 571 BH|

1>9] 34

<23

- ZAA S

2. 2XpE

o
&
mK

o

<A™1> WA

A, AGE(EAE) 357t

78, 93 8 15kg/10a

- AUE

o
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i

<AHE2> SR dSel w

A9 1704

- A& A18)

il

- A

D7, 9 3 15kg/10a
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a9 7 HF4E AT SR

O H® AMEF 68% A7H(19.2kg — 6.24kg/ha) &7}

O A eL9RetE AR ad $9(1.562kg/ha — 1.337kg/ha)

= i3
[kg/ha]
200 -
1.567 1.561
1.337 [125.33] 124.7%
1.50 - 1.250 [m] L = = e e — o
_._[_110095‘ ...... = 2= 1.497 1.490
[125.3%] [124.7%]
1.00 - 1,195 1.277
[100%] [106.9%]
0-50 - 0.055 0.060 0.065 0.071
[100%] [109.1%] [118.2%] [129.1%]
0.00 Meoococoococoofecofieosdrosoooocootooo i —
S AlH| nE4e HlE =gtgul EHAE AlH|

COTH{N+P) - @ ELAN) --B-- CLAHP)

a9 8 HEE ¢4

O HlE &4X =59 96% A7H(11.8h — 05h/ha) 7Fs

O 247t B 23% A7HT7448% = — 57204 =)

A 2l AlZHhriha) 221 LA (M = COreq)

5 9,000

[11.8hr] 291 X OF

7,500
10 \ “96% = 2t

[5,720H =]

6,000
? g
:Eﬁula. ™ 4,500 g Y
T8 @E : '
0 s W 3 24
3,000
o SAEHEEY EFN
HEAHE =59 27 A =




O &2 Advs div] 744 7,1909/10a v

3 Sz e ehEu e 2HAn

loax;]_ s T} lOa% H]E*é‘ﬂ‘j_—

T 7 e 102 7H4(9)

AH& F(kg) 7H) A | oaF | g
b A1 = 55,000

(A) 15 (15ke/E) 55,000 4.5 09 0.9

SR A== 20,730 51,825(50kg/10a)
(B) 20~ 60 (20kg/>) 62,190(60kg/10a) 108 42 o4
B-A 45 - 7,190 6.3 3.3 4.5

Fd SEAHE © N-P-K = 30-6-6, 7}4 : 55,00091/15keg/3( “17. #3s FAwj7})
5 N-P-K = 18-7-9, 74 : 20,730/20kg/=( “17. =& Auj7h

A3 A REAuE 44 A& 44

O gEAu R T-N §5%#S F5&% 3HT) 25C) 15T o2 Bds
D 25T 829 T-N §232 g F 1delM Augo =23 F AL
A astd oy FFdn s 1909714 A&H 02 SE5H = dIdolAs
dals Mz

Tragr Lo
%E

WTHE R B8 DN N W M ! 97NN B E 28 % B W B B8Pl I8 W 8 0 23 m M
+FFLEIN0 #FLENT +45LE3T +5FLTIIT #FFLRNT ~FFLENT

daiduse o v
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=™ 3000
=1 2500
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= 1500
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o
[ |
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94X FFLE2T -+ AUEFFLEIT




O ShEuns

L=

A2fgk 20 2o N, P05, KO a2 Aol nlsl 22 Aol

] T-N P.Os K-0
A 2010 2011 2010 2011 2010 2011
1L (/SE2 0D | 205 20.2 15.3 12.3 51.6 36.7
2. 200g 25.1 - 17.3 - 574 -
3. 300g 30.1 30.1 16.2 14.8 56.7 44.0
4. 400g 30.7 34.7 16.0 15.7 53.8 42.7
5. 500g 37.0 36.5 15.4 16.6 52.6 42.4
6. 600g - 37.1 - 16.8 - 40.5
2. | ERI|17t5 MEN SE2FH U HAZTO[E8E Het
O T-N &2 20100l & vl 235748l 5 300~500g Al &+3kol 2ol 7k f191
o}, 2011del &= o]y & 15U FEH 30874 BE IF AN E A STl T-N
ghafo] Rt on ol F 45U FH = FFdH 8 500~600g A&l ARtz
ToF 2ol 7 (A&
- 2010
A 2 W& o]4% 15d 30 459Uns” 60 ns 1109
I EFAA (N =E) 16.8a’ 20.4a 146 10.9 8.0a
2. Og/S K EFA2) 12.3b 17.0b 13.8 9.1 6.1b
3. 200g 14.9ab 17.6b 14.2 10.1 6.2b
4. 300g 15.7a 19.2a 14.4 10.4 7.3ab
5. 400g 16.6a 19.9a 14.6 10.7 8.la
6. 500g 18.0a 20.1a 14.8 11.3 8.2a
'DMRT(a=0.05) ’not significant
- 2011
A2 ] & ol%F 154 30 45 60 1109ns”
1. EFAA =) 30.7a’ 26.9a 21.3ab 12.1ab 6.2
2. 0g/ & AH(F- 7)) 19.2¢ 20.2d 19.3¢ 10.3¢ 5.4
3. 300g 19.5¢ 20.7cd 20.2bc 10.9bc 56
4. 400g 19.7¢ 22.2¢ 20.5bc 12.0ab 6.0
5. 500g 25.8b 24.2b 22.1a 12.6a 6.3
6. 600g 26.4ab 24.5b 22.6a 13.0a 6.4
J

DMRT (a=0.05)

i

not significant

O dzTrol mlsl HFFdu =7 500g 41872 P05 &2 2010dell= tha FFHekl o

2011 ol = Hlszekslon

L BRYe dETS U S



- 20104

A2 U & o]t% 15¢ 30d 454 60 110¢
1. EFEANR) 6.9 74 7.8 7.1 49
2. 0g/ 2 AHFA2]) 5.8 6.7 7.1 6.6 4.7
3. 200g 6.0 6.9 73 6.8 4.8
4. 300g 6.2 7.2 7.4 6.8 4.8
5. 400g 6.3 7.3 75 6.9 4.8
6. 500g 6.6 74 77 6.9 49
- 2011
A& oldF 15 304 459 60 110¢
1. ESHAMH=R) 6.7 85 6.7 5.2 36
2. 0g/ 2 AH(F-A 7)) 5.4 6.8 6.0 46 34
3. 300g 55 7.0 6.3 5.0 35
4. 400g 6.3 78 6.8 5.3 36
5. 500g 6.7 8.0 7.2 55 3.8
6. 600g 6.8 8.0 73 56 39
O =4 8 500 Al €79 KO e thx ol vl 8] o] 435 15958 609714
sheko it 110 el = dsstaon, 532 dAc 2ol7F §l3l<
- 2010
A& o]t 15¢ 304 459 60 110¢
1. EAA M x) 27.6 29.9 37.2 29.4 18.3
2. 0g/ 2 AH(F-A 7)) 20.5 27.8 33.1 26.6 17.2
3. 200g 23.9 29.5 36.1 29.1 17.4
4. 300g 23.8 29.3 349 28.8 18.0
5. 400g 226 29.0 345 28.7 182
6. 500g 22.2 28.8 34.2 27.8 185
- 20114
A2 Ul & o3 15¢ 304 459 60 110
1. EFAA (M =z) 24.3 355 34.0 29.7 17.7
2. 0g/AAH(F-A2]) 184 29.1 28.8 26.6 14.8
3. 300g 18.9 29.8 29.3 28.3 15.7
4. 400g 19.1 31.3 31.4 28.7 16.6
5. 500g 20.8 32.2 339 29.3 17.9
6. 600g 21.1 324 34.7 30.7 185
O W 7)o HdFo] T-N g2 29 g1 5 400~600g A&7t =fo]7}
N =




- 20104

23 =5
A2 U] &
T-N P,0s K0 T-N P,0s K.0
1. EFAA (M =R) 5.0a’ 2.4 275 10.9 5.8 25
2. 0g/dAH(F-H2]) 4.3c 2.1 23.8 105 5.4 2.0
3. 200g 4.5bc 2.2 24.3 10.6 55 2.1
4. 300g 4.6bc 2.3 25.9 10.7 5.7 2.2
5. 400g 4.8ab 2.4 26.1 11.1 5.8 2.4
6. 500g 5.0a 2.6 26.3 11.2 6.1 25
"DMRT(a=0.05)
- 20114
R =5
A2 Ul &
T-N P,0s K0 T-N P,0s K0
1. BEFAA (N =x) 5.0ab’ 2.1 19.2 89 59 2.8
2. 0g/dAH(F-A2]) 4.1d 15 17.9 8.0 5.2 2.6
3. 300g 4.4cd 16 183 8.3 5.3 2.7
4. 400g 4.7Thbc 18 19.2 8.8 59 2.8
5. 500g 5.1ab 2.1 19.8 9.0 6.0 3.0
6. 600g 5.2a 2.3 20.2 9.2 6.1 3.1
"DMRT (a=0.05)
O v F387] 3FHE A&7 AaFFolE8(%)2 izt nle =3k
- 20104
2] ] & °ET 1 g0a | 4590ns 60! oo | A
° 159 = = = (150)
1. EFEAE) 2a’ 7ab 14 27ab 35b 24b
3. 200g/ A 3a 9a 19 4a 39b 37ab
4. 300g 3a 12a 22 53a 78a 39ab
5. 400g 3a 15a 28 60a 94a 53a
6. 500g 3a 12a 29 58a 83a 56a
"DMRT(a=0.05) ’not significant
- 20114
A ))& Ol;{j 30%ns” | 459 602 | 1102 (Tj;
L EFHAM=R) 4a’ 10 20c 31b 18ab 31b
3. 300g/7 A} 4a 7 20c 34b 4la 54a
4. 400g 3a 14 30b 5lab 47a 57a
5. 500g 4a 16 42a 66a 49a 76a
6. 600g da 13 36ab 58a 42a 72a

"DMRT(a=0.05)

’ not significant




o b | o
O Aege 201030 = FFdv R Al&H S7td we SAHCRE Frkstg o,
hE79F s AR89 Al E5FES 500g oL, 201199 A= 20108 3
2o Agow vFgn|gel A& F7tol upel Aol FUbskow tEo)
53 A g Al &FFE 500g~600g © NS
- 2010
SR T FIdT 558 dAn) HYF Ak
(/5) (7} (%) (g) (kg 10a™)
1. EFHA(N=E) 17.6 76.6 92.8 20.9 509a
2. 0g/?FAH(F-A2]) 12.2 66.7 93.6 214 412e
3. 200g 15.1 73.3 93.0 21.0 438d
4. 300g 15.8 74.8 92.6 20.8 454¢
5. 400g 16.9 76.0 92.3 21.0 485h
6. 500g 17.4 76.9 92.2 20.8 504a
"DMRT(a=0.05)
- 2011
Aee S FIYET S&5E Au) HHYF %#%:
N/5) (71) (%) (g) (kg 10a™)
1. ESFHA(N=R) 15.4 76.4 94.1 21.2 505a°
2. 0g/ 2 AHFA2]) 9.7 70.9 95.3 215 344c
3. 300g 10.8 74.1 94.6 21.3 430b
4. 400g 12.4 75.8 94.8 21.6 4441h
5. 500g 15.3 76.0 94.5 21.4 492a
6. 600g 15.4 76.5 94.8 20.9 507a
"DMRT(a=0.05)
O FF4v 8 A& & o] 23 37 Aol oA &3 W SR AR T 9FA)
Hl g A4 A& 500g 2HA
- gFAEE SEAR T AlE Sy A ko] 3
2010 : Y = 0.0002x> + 0.0963x + 411.6(R? : 0.9922)
Y ooH SRR B g g Agsd 2 Sekkg 10a )
wx 0B SRR @ gEau s A& 2(g)
20114 @ Y=8E-6x2+0.2723x+344.04(R*0.9864)
Y ooH SRR B gEau s Algegd 2 Fakkg 10a)),
wx H SEAR @ AN E A& HEg)
- EGAAANNF A e dFste ¥ SEAA 3 IR R A AlE
A7) 224 A4 Yo EFHAA R A5k (kg 10ah) thYste] x(g) 7 Ak

2010 : 498g, 2011 : 513g
Sgae 44 A

(498 ~513g)/2 = 505.5g

= 500g
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8 OM Av. EX.Catior}S Av.
b | PO (cmol kg Si0,
(1:5) |(g kg ) |(mg ke)| K | Ca |Mg| Na |(mg kg ™)
5.3 31 223 036]53|1.1]0.15 188
5.2 29 156 030]391]0.8]0.15 145
sy 54 21 65 018149 1|1.6 |0.15 154
A4 56 | 29 78 1021160|21(022] 110
58 29 12 0281731 2010.20 229
At
59 29 25 026|801 1.810.20 246
5.2 33 312 0.164.41|1.0]0.16 42
Ad g
5.3 33 278 0.18|55(1.11]0.16 67
o ¥ . 6.4 34 263 070 84 | 2.0 10.09 184
o | A
A4 6.9 38 348 0.89110.7] 2.4 10.13 417
) 55 32 322 058|55(1.1]0.28 73
A g
58 31 373 0651511]1.11(0.12 57

*(cm) BA+=0h 1Y
o]t 30 60 o]4% 30 60
26.7 57.3 184 272
3 vl
95.9 52.0 17.1 24.9
R 36.0 57.6 159 98.3
° 26.8 49.1 147 271
o 417 85.3 24.0 27.8
=49 54
355 83.0 929.1 5.8
37.2 77.1 21.9 93.2
A
35.3 77.2 175 19.2
36.6 745 168 217
346 73.1 152 20.0
39.3 80.5 215 246
A 9
359 777 16.9 19.0




E ] Z 7% (cm) ] BAF=08 F
o] %2 30¢ 60 ol 30¢ 60
0 o &7 39.3 80.4 20.4 23.5
L = 34.0 69.8 18.6 19.8
A Ay 7k 477 789 21.8 24.1
] = 41.0 73.6 19.1 21.6
srol 5743 52.3 85.5 24.5 27.3
34 5 439 73.1 21.8 28.3

H A EA TS T-N, P05, KO 7 A5 = - 774 34|57 571
SuS s

ol wlsl tha shakon), geatlel= 2 Aol fl= AEeIN=

TN P.O; K0
. : _ :
T AT eost a1 | LR eost | w31 | LT [60a | e
e | B/ | 203 [208] 43 | 118 | 70| 23 | 278 |242] 156
SEA R 284 |194] 42 | 114 | 67 | 22 | 268 |238] 157
oy | E7VEW | 263|148 88 | 08 | 75| 23 | 279 |245] 139
SEAUE| 255 | 145 39 | 96 | 70 | 24 | 271 | 236] 139
o | B/ | 210 [136] 45 | 86 | 69 | 21 | 209 |237] 154
S50 E| 199 | 130 45 | 84 | 68 | 18 | 274 |231] 149
o | EZFA | 241 [142] 56 | 109 | 06 | 28 | 37 |253] 188
SEAUE| 237 | 139 55 | 107 | 95 | 27 | 344 |249] 183
g | B/ | 350 [153] 50 | 80 | 77 | 19 | 208|238 177
SEAUE| 240 | 149 48 | 75 | 76 | 18 | 206 |235] 171
ooy | B | 258|146 32 | 75 | 67| 18 | 313 |264] 188
“F Az auE| 252 |141] 33 | 73 | 64 | 20 | 367 |259] 179
L | E/EA | 241 [142] 56 | 109 | 96 | 28 | %7 | 23] 188
SEAUE| 237 | 139 55 | 107 | 95 | 27 | 344 |249] 183
g | B/ | 250 [153] 50 | 80 | 77 | 19 | 298 | 28] 177
SEAUE| 240 | 149 48 | 75 | 76 | 18 | 206 |235] 171
oy | 71 | 258 | 146 | 32 | 75 | 67 | 18 | 373 | 264] 188
“F Az auE] 252 |141] 33 | 73 | 64 | 20 | 367 |259] 179
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v W/ | O | (%) (g) (kg/10a) | 3(%) | (%)

. 24.2 74 929 | 221 |591(100) | 5.0 935

° 23.9 71 948 | 220 | 581(98) 49 94.0

o 23.8 72 928 | 217 |618(100) | 49 913

e 22.3 71 936 | 21.1 |616(100) | 46 93.2

21.0 106 90.0 24.5 | 583(100) 7.5 94.4

ool
ox

204 103 90.5 24.5 556(95) 74 95.5

18.0 112 89.5 23.8 | 604(100) 0.8 88.8

N

177 112 34.6 23.5 572(95) 5.9 87.1

o
o,

185 113 92.8 24.3 | 614(100) 5.1 95.0

18.1 112 91.1 23.9 596(97) 0.1 93.9

i
oH,

20.1 88 93.9 25.2 | 627(100) 5.6 95.5

186 82 91.9 24.9 576(92) 0.8 94.2

o
O

=

19.1 92 92.2 21.6 | 605(100) 6.0 95.0

186 90 90.2 21.7 582(96) 5.9 96.0

(

A

20.6 89 34.0 23.8 | 622(100) 6.2 96.0

O:
ol

19.8 87 83.5 23.6 600(96) 6.2 95.8

24.5 38 86.2 21.6 | 556(100) 6.1 92.7

23.7 85 87.5 21.3 541(97) 5.9 93.0
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3E 1409 AEA FETEFeke)
T-N P05 K0
TR Leoa | waa | CEF Leoa | a1 | VT e0a | 287
BB | 256 | 1566 | 45 93 | 74 | 20 250 | 235 | 138
Sz | 250 | 1565 | 44 91 | 71 | 19 246 | 230 | 137
O 4579 Br#2 748 513kg/10a tH] 96% ol A&
O 2 g dshare srkas) 44%0 vl&l] dFdu 5T 01% 4
O Ar &S F71#8 91.8%0 Hlal HFF 45+ 01% =%+
%15 FEFTder 2 £
o w 5 [FRUT | 548 | RN | Aed | Auud [ 4
ON/= &) (%) (g) (kg/10a) | &= (%) (%)
571 ey 16.1 78 839 235 | 513(100) 4.4 91.8
dEAdhgE | 155 76 81.4 233 | 493(96) 43 91.9
O FFAH 89 10a & AR EFS 63kgo 2 #An]E 33.0kg Y] 81% AHHAS
O AlH =522 w3 8 54hr/hacl M8 3540 5= 0.108hr/hao.2 98% A5 3
O mebA s2de] &8 e FR7lol FdHI RS AFESH AR s e o] H3hE 7]
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3E 16 HE 3 A=Y d3s
v & % (kg/10a) Al H] =% ¥ (hr/ha)
gavs | ssgie | SOF | aawa’ | spgues | S0E
33.0 6.3 81 5.4 0.108 98
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¥ 18 Aldd EkstehAd
pH OM Av. Ex.Cations(cmol/kg) Av. EC
S P,05 SiOy
(1:5) (g/kg) (mg/kg) K Ca Mg Na (mg/kg) (dS/m)
AR 56 | 15 12 073 | 26 | 39 | 516 | 142 5.34
stEAH E 500g | 56 | 13 25 091 | 28 | 47 | 526 | 107 5.45
shEAH = 550g | 59 | 12 15 | 05|27 39437 105 4.67
BEAHE 600g | 56 | 13 % | o091 | 28] 47 | 526 | 107 545
sEAHE 650g | 59 | 12 15 |os8]27] 39 437 ] 105 467
O 73 Bd47F dssh g3du s A3 S33% 600g ©l &
¥ 19 ¥ A5gs
o %2 (em) = N/=F)
- o]e}E 309 60 o]9}% 309 602
AR 31.8 58.0 10.1 179
sS4 2 500g 30.0 55.4 99 152
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E A 2 600g 33.3 53.6 105 177
&4 2 650g 28.8 53.5 8.1 141
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I-&dul s 500g | 24.8 | 147 5.2 6.5 6.4 3.0 188 | 171 5.0

EdHl s 550g | 251 | 155 5.1 6.7 6.7 3.2 190 | 176 5.1

HEF4H = 600g | 257 | 159 4.9 6.8 6.7 3.3 194 | 179 5.1

-EdHl s 650g | 259 | 165 5.1 6.8 6.8 3.2 19.7 | 183 5.1
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76.1
79.0
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(%)
0.64
0.05
5.06
5.22
5.16

A

(kg/10a)
514(100)
334(65)
417(81)
492(96)
364(71)

(g)
20.4
19.3
19.7
20.1
195

AT | A

558
(%)
36.9
85.2
36.6
87.0
36.6

BN
T
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A
(71)
]7
83
84
84
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PN
SRC
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119
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22 =% EC¥% W3H(dS/m)

Hl ol 1]

22

60
2.82
2.74
2.82
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3.06

30
4.39
2.84
2.94
2.99
3.16

5.62
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3.97
3.66

3}EH] 5 500g
3}EH] 5 550g
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O N-P:0Os5-K20 = 3.8-1.9-2.7kg/10a
O N-P,05-K:0 = 4.1-0.8-0.8kg/10a
O N-P:0O5-K20 = 7.5-3.7-5.3kg/10a
O N-P,05-K:0 = 4.1-0.8-0.8kg/10a
O N-P,0Os-K:O = 13.4-2.4-5.4kg/10a
O N-P;05-K»O = 9.0-4.5-5.7kg/10a

-KoO = 4.5-0.9-0.9kg/10a
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O N-P,05-K:0 = 4.5-0.9-0.9kg/10a
O N-P,0s-K,O = 11.0-4.0-5.1kg/10a
O N-P;05-K»O = 9.0-4.5-5.7kg/10a
O N-P:05-K20 = 4.5-0.9-0.9kg/10a
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3E 26 W A7E S

- Z7Hem) =L TON/F)
= o]¢t3 30 60 o]¢}% 30 60
A7 Fe | ErEe 44.6 782 26.8 23.3
zn HE | FEAdh g 459 771 28.0 22.8
AY (A7) Fa | F70Y 45.1 80.0 27.8 239
A | Y= 445 79.4 26.7 235
qm oy | E7HEE 64.4 83.8 2.1 15.6
e | EEAM 425 80.2 17.4 16.1
EA S g e 61.6 80.6 22.0 164
A 4 A% ol 7ty 374 71.1 18.7 16.0
. A W] 42,6 81.8 17.7 15.7
s AkH 2 535 80.0 17.3 15.6
A A% 717k e) 402 72.4 155 16.7
. s 2 545 76.3 16.3 16.6
;3 ; 5748 56.1 75.0 20.1 19.1
A dH | ZF:A 65.3 87.4 15.7 15.8
5} E g & 56.2 68.4 19.2 16.1
27 ¥ AEA FREEEF(g/ke)
) T-N P.0: K-0
T A N e A O R i S
A7 B | s7HEE 212 11.2 6.1 5.8 276 22.6
zx 85 | gxana | 210 10.9 59 56 27.4 22.3
A s e | E7HRE | 203 10.2 72 6.6 29.2 26.4
B | szgua| 192 10.1 7.0 6.7 28.7 26.0
w=rkge | 200 13.7 78 6.2 36.6 23.3
AR A T zau | 198 | 136 72 6.1 365 | 231
ol A =
sg | [SEama| 195 135 75 59 36.2 23.0
2 < =7laE | 211 11.3 8.0 6.6 28.6 25.6
A gz am | 209 | 109 8.0 65 292 | 262
27
SEAEE | 206 10.7 7.8 65 28.0 255
A A1 w=rkge | 217 13.6 8.8 6.4 36.1 30.8
au sEAE | 213 13.2 82 6.2 35.4 28.8
;3 ; wrrae) | 233 10.5 8.4 7.3 33.7 29.9
A @ | mE:AN | 232 105 83 76 333 276
x| 229 10.2 82 75 336 28.9
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&) OV | ) | (%) (g) (kg/10a) | 3F&H(%)
A7 e | FHRE | 8.2 | 220 | & | 922 | 215 |490(100)| 47
zn 95 |spzama| 8 2 | 221 | &4 | 934 | 216 [5010002) | 46
A% ) g | /AR | 8.2 | 253 | 8 | 919 | 218 |488(100) | 47
B [qzgma| 82 | 52 | 82 | 24 | 217 | 481099 | 44
wolwa | 821 | 157 | 71 | 846 | 288 |s5181000| 52
A5 Ve[ =z [ 821 | 162 | 71 [ 864 | 264 | 51109 | 50
sy stz e 821 | 165 | 68 | 838 | 278 | 507(98) | 47
A9 wige) | 821 | 160 | 71 | 840 | 260 |544(100)| 5.3
W Pwzam | 821 [ 154 | 68 | 881 | 267 [ 52607 | 54
szl 821 | 156 | 72 | 832 | 282 | 526097 | 48
g g | E7PER | 821 | 161 [ 102 | 887 | 233 |5650100) 54
sz 821 | 159 | 99 | 931 | 238 |566(100)| 5.1
3 g wowha | 817 | 157 | 100 | 920 | 234 [58201000| 56
A A | mEAM | 817 | 158 | 9 | 918 | 235 |581100)| 49
st e 817 | 152 | 9 | 923 | 236 | 579099) | 47
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F 42 A= =H AL F A A (257]8)

78 1991 1995 2000 2005 2010 2014
AREA ] 1206613 | 1,055,337 | 1055034 | 966838 | 886516 | 814334
BEE | 7286598 | 6387301 | 7,124,773 | 6386843 | 5791320 | 5633161

102 B3 604 605 675 661 653 692

A BAA F71E A EE (www.kosis.kr)

O 20001 & A7k 3 05ha PIwhg Ashs F7h7 QA 9] 456884591 42.4% %
Urebtom), 50ha o4 Alshs E b7 AL 1145758] L1%% 2AME AE

O 710 vl3) 201390l % k4 7010795 2 u, 2013 & 57kl A
05ha m¥ke] AHiw A o] 57he 275% %2 7HAES 10] 5.0ha0] 4]
E7hs 5.3%= S7kete] 1 W3k Jme] Aol 7}

O F, AAl & AQuls7ts Tasta, 29 AAHHL F71stal 9. 53], 5.0ha ]9
vl 77 20000 2 vl alske] wo] F7hE S
¥ 43 A AR FUHS W g o]
A AR F7HE(E) gg
T = 0.5ha - - - - 50ha | <
e ]l 05-1.0 | 1.0-20 | 20-30 | 3050 A | e
20004 |2 1,078442 | 46834 | 329176 | 201,361 | 49543 | 29221 | 11,457 0.89
H| & 100 42.4 305 18.7 46 2.7 1.1
20054 3 | 935136 | 411907 | 209544 | 160025 | 43,030 | 32,469 | 18,293 106
H| & 100 44.0 28.8 17.1 4.6 35 2.0 '
2010 S| 777467 | 36732 | 28463 | 120378 | 35,556 | 28556 | 21,687 107
R 100 47.3 26.2 155 4.6 37 2.8 '
01343 3 | 701,079 | 193643 | 190,717 | 171,840 | 62,655 | 45,336 | 36,388 119
T HE 100 275 27.2 245 89 6.5 5.3 '
(%) -35.1 -576 | -42.1 | -14.7 26.5 55.1 2220 | 35.2
(2 =71 % = Mu=s7} nH3} Y
O ¢evel AA Aol THATHEL 2005 8.9%= HEEEer, Fdel A4
291% =2 JAAEN . AA AT v 71T 1HI FEER APHa IS
4 & S
O o]yt nHE37F 201437HA] A EHH o2 oo A QAo 1E ke 12.7%0°

74520144 7

O E7RT e AR gk &5

S = 39.1%° 3=

N



F 4 A= % w7 a"llThE

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

%) 8.9 9.3 9.9 102 | 106 | 109 | 11.2 | 11.7 | 122 | 127
s ;%;3— 291 | 308 | 321 | 333 | 342 | 318 | 338 | 356 | 373 | 39.1

fL 3434 | 3304 | 3274 | 3187 | 3117 | 3063 | 2962 | 2912 | 2847 | 2,752
A
o

o]
2|
6541 ©]
71017 H) 1,000 | 1,018 | 1,052 | 1,060 | 1,067 | 973 | 1,000 | 1,038 | 1,062 | 1,075

|3, 2013@011 384%% 71239 <
O wrlele] mEelTH| ST 1 7)Fo] Alo|dle] Wsker dole oAk 60 <
= 7t

EFHe v o] 20134 71 F O E 68.1%0] @ate] =1 ikt
7

2000 2005 2010 2013 2000-13wd
545 | us | s | e | sas [ ne | we | vs | 29 | 30s
A | 1,077,642 | 100 | 935318 | 100 | 777,467 | 100 | 700,079 | 100 | -377,563 | -35
%(1)31 240,883 | 224 | 154,362 | 16.5 | 100,810 | 13.0 | 58338 | 83 | -182545 | -75

50t | 275545 | 25.6 | 218836 | 234 | 179560 | 23.1 | 154,011 | 222 | -121534 | -44
60tH | 391,440 | 36.3 | 331,860 | 355 | 241,403 | 31.0 | 208,178 | 29.7 | -183262 | -46

Z(])Eli 169,774 | 15.8 | 230,260 | 24.6 | 255,694 | 32.9 | 279,953 | 38.4 | 109,779 -64

B) s7t25 A & 2HF
O 200558 &3] F71e F7ha52 20054 30,503F el A 201410 34,950 €
o 146% T/ FPL5L AA iﬂ 53t huabd 20059 11,8158 €191
3879141 2014\ 10,3037 A1 295% % FFadte], FrEASA FHALT HFo
o

> = [eJNe)
AR Frsn 9o &

o

S 9

i
2t
b
>
rl
f
>
N
By

rs
Faste] Aol wid 2EF 1 Rol7t AXE AL L & AL



46 B B 25w Fol(del WY, %)
S [ el [RAS] w9 [ old [ =4 [eday | AaE/ | ey
an | 25 | 25 25 | A5+ | 224 | SRS | whS | B
- H A% | 7S daE
(a) (b) (c) A5 (d) (b/a, %) | (c/b, %) | (a/d, %)

2005 | 30903 | 11,815 | 4,508 | 9,884 | 8803 | 39,025 7 38.2 8.2

2006 | 32303 | 12,092 | 4,608 | 10,037 | 10,175 | 41,329 374 38.1 8.2

2007 | 31,967 | 10,406 | 4,185 | 11,097 | 10,465 | 43,874 32.6 40.2 72.9

2008 | 30,523 | 9,654 | 4,533 | 11,353 | 9,516 | 46,807 31.6 47.0 65.2

2009 | 30814 | 9,698 | 3,793 | 12,128 | 8,988 | 46,238 31.5 39.1 66.6

2010 | 32121 | 10,098 | 2,834 | 12946 | 9,077 | 48,092 314 28.1 66.8

2011 | 30,148 | 8,753 | 3,682 | 12949 | 8,446 | 50,983 29.0 42.1 99.1

2012 | 31,031 | 9,127 | 3,652 | 13,585 | 8,319 | 53,908 29.4 40.0 57.6

2013 | 34524 | 10,035 | 3,783 | 15,705 | 8,784 | 55275 29.1 37.7 62.5

2014 | 34950 | 10,303 | 3,703 | 14,799 | 9,848 | 56,185 29.5 36.0 62.2

05
?i/ﬂ)] 1146 | 87.2 82.1 | 149.7 | 111.9 144.0 - - -
(0]

O FLdFTH&ETDAA v Fo] A sh= H]FL 2005130 = AA 9 27.4%H o1,
20140 = 19.8% % 7FA4st9 S, Uil Ak - EL - B9 Z2ko] ZhzF 20051 diH]

ok 4-5%p T S7tele] AAAQ F7F F4US SUtelE Ao=
O olgldt A Evatad A 53] YElya Y& 199 A3 &

2]
eSS
o Y

Aol ZE& Ao wHeky.




F A7 57 27 e Fol(d e , %)
0 %ﬁ =L A = jEHi. = X lg_O]j
55
2005 26,496 7,264 221 11,050 1,417 6,386 158
(%) (100) (27.4) (0.8) (41.7) (5.3) (24.1) (0.6)
2006 21,322 7,578 167 11,181 1,141 6,403 853
2007 26,102 7,296 190 11,558 1,263 5,145 651
2008 25,843 7,364 181 11,245 1,152 5,336 566
2009 26,621 6,522 189 11,432 1,250 6,972 257
2010 21,221 5,368 118 13,338 1,494 5,892 1,011
2011 26,457 6,254 138 13,275 1,608 4,335 847
2012 27,589 6,243 121 13,819 1,759 5,099 548
2013 30,648 6,315 49 14,910 1,881 7,397 96
2014 32,179 6,373 107 14,814 1,648 9,071 165
(%) (100) (19.8) (0.3) (46.0) (5.1) (28.2) (0.5)
3
(21?1:—] 1214 87.7 484 134.1 116.3 142.0 104.4

78 1991 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014
OOZ jﬂ 1279 | 1179 | 1065 | 890 | 813 | 786 | 771 | 753 | 738
é : 1163 | 1065 | 936 | 807 | 728 | 712 | 698 | 672 | 651
d Eﬁ ')3 AV 6 | 114 | 129 | 83 | 85 | 74 | 73 | 81 | 87
O -2k ARA bR 2m e 20110 645,927= 0 A 20149

ol A AHl ek Axh

534999E 0 2 A H oz 7Aadte =4

O ARFAZGANA AFEEE & 2nE 20119 335,144F ] A 399,045
FAA T, S HAZHE 2011 310,784E 0] A 20141 135954 0 2 7Hadte] 4
Fgs HogE

o7 =7}
%

rE



T 2011 2012 2013 2014
A 645,927 570,712 526,140 534,999
A5 FAZY FA 335,144 356,073 417,941 399,045
s2AZH FA 310,784 214,640 108,198 135,954

Ll S & ibd] g

O & A= 27 A8 oF PR = Falste] shopel 5 9l

O Aol = 20139 thH] 2014l 82669 S7Fat A Al 52 FEM|, v &),
Fotul, ZIEtA g Y], whl, wn], ey, VI s om T Sl

- ol T FTHH, HEH], Fofr] FH] 5 20139 vl 201499 SUkEkl o,
ZIBPA RN, wsv], ZE 5 HAashls

- TAHLR FTE 904898 TP wWel S FHOR UEyoen, wiEnrt
534691 #Haste] AR ] ol Zh ol gt

O 1AM = B e A2&9u2 A5 oler, 2013 thH] 20140l

o
=]

b4ty

12,4540 743}
E 50 =u () AL FE(ES 9, %)

T 20134 2014 =7+ SHE
102" =8 A2k 725,666 721,478 -4,188 -06
2} 7 A Ak 446,988 455,254 8,266 1.8
Z4y] 15,756 16,383 1,126 71
H] 2 H) 44.241 48,343 4,102 9.3
& o] 24,982 25,220 238 1
71 EF A 2H] 16,115 15,009 -1,106 -6.9
o e 51,024 60,072 9,048 17.7
=] 173,242 167,895 -5,346 -3.1
2 € F 1) 106,710 107,101 392 0.4
71 e 14,918 14,731 -183 -1.3
2 A Ak 278,679 266,225 -12,454 -45
EA & 252661 251,841 -820 -0.3
A} G- o ) 26,018 14,384 -11,634 ~44.7
102 FAHE A AkH] 23,133 23,096 -37 -0.2
20kgd 2 AAkH] 27,659 26,861 ~793 -29
1029 2 AyrE(kg) 508 520 12 2.4

A TAA, 20149 FAEAMMEAZAL, , 2015
21 FTHE A5 £
F2) 7lek SEgAn), GA A, 24 2 ek, e )



I

O =499 10a¥

- a3 F vl 20139 431,4409 014 4428734 0.2 2.7%7} S 7he)
el Agne] SR QEtY, 10ad =18 <]
A tiH] 4.4% 7238

A5 201349 643,360l A 2014 6152179 0= ZHa
- ?ﬂ]ﬂfi T Y- 20130l 1,074,799 o) A1 20141 1,058,090 &

= o
5\—:1‘1?

om, A E ek siele A Y

dlo

a4l

Z

LIS

rL

th ¥l

o] o
=l

20144

s

# 51 =W () 94 A3 9, %)
)=

T 20134 2014 =3 SHE
=Ty 1,074,799 1,058,090 16,709 -16
FAE 9 1,040,537 1,024,219 -16,318 -16
10a% Zsv) 508 520 12 2.4
F7F & Sojaot 2,048 1,970 -78 -38
s 9 34,262 33,871 -391 -1.1
A 2] 725,666 721,478 -4,188 -0.6
RIR=] 294,227 278,605 15,622 -5.3
A7} 5 1] 162,224 157,468 -4,757 -2.9
73 4 ¥ 431,440 442,873 11,434 2.7
=T 349,133 336,612 -12,521 -36
TTE 32.5 31.8 -0.7
25 643,360 615,217 -28,143 -44
A25E 59.9 58.1 -1.8
&7 7 A 4= (1] =) 124.5 120.4 -4.1 -3.3

=A4: A, 20149 FAiE

O 20054 -

AR A AL,
B 201497HA] 10ad & AJ4ke] &
- AAA ] Ak = 20059 587,895 0l A 20141 721,478 S &2 F<E 3]

R ] B Bt P i o R =i | Ay
20142 A 9] 23.3%<1 167,895 0= e, dWbA o g FhF Al &

A R

H = <E52>9F 2

dlo

kst e

< 20059 AA9 18.1%¢1 106,174 0] ¢l o

’

O gEo] =5 A7 A$E= 2005 20.81 A 7Foll A 2014\ 11.80A| 7o & 7+ A 3)o],
wE5Hle F7HF =5 HIHA /A Aol ok AdS & 5 A

=i



3 52 10a9 2 AakH] B =FR(Ee]: 9, %, A7)

=5 H]
2u | s 2 27} g ;ﬁz
2o | we | 29 [ we | 29 | we
2005 | 587,895 | 106174 | 181 | 95586 | 163 | 10589 | 18 | 2081
2006 | 600,120 | 103633 | 173 | 93035 | 155 | 1059 | 18 | 1985
2007 | 607354 | 94458 | 156 | 83941 | 138 | 10517 | 17 | 1764
2008 | 620677 | 92720 | 147 | 8339 | 132 | 93% | 15 | 1615
2009 | 624970 | 97095 | 155 | 86825 | 139 | 10270 | 16 | 1629
2010 | 614339 | 100335 | 163 | 89632 | 146 | 10702 | 17 | 1614
2011 | 628255 | 97960 | 156 | 88343 | 141 | 9617 | 15 | 1423
2012 | 712523 | 174611 | 245 | 161735 | 227 | 12876 | 18 | 1347
2013 | 725666 | 173242 | 239 | 162224 | 224 | 11017 | 15 | 1268
2014 | 721478 | 167895 | 233 | 157468 | 218 | 10428 | 14 | 1180

O 2 kv oA Bl g8 7} 2kA] sk Hl 52 2005 A9 4.9%<] 285159 &2 LhE

o, 20142 48,3439 0. = A kv ] 6.7

o=
o=

A%

- FAHoR ErdAu g A% 20059 AA ABAE] 9 3.8%2 22508 o A
201438 AA A 9] 50%¢] 36242908 F7}Eta 9

O AlHlel] A8 5= AlZES 20054 1.38A1Foll A 2014 093417 S 2 3] 7HAetl &
¥ 53 10a% A A 9wl () 9, %, A7)
H] 2 1)

| A 2 514 714 Al

F | wg | F | Hws | 7 | wg -
2005 | 587,895 | 28515 49 22,508 3.8 6,007 1.0 1.38
2006 | 600,120 | 32,232 54 25,286 4.2 6,947 1.2 1.26
2007 | 607,354 | 35,023 5.8 28,078 4.6 6,945 1.1 1.29
2008 | 629,677 | 44,134 7.0 36,002 5.7 8,133 1.3 1.27
2009 | 624,970 | 53916 8.6 44,313 7.1 9,603 1.5 1.29
2010 | 614,339 | 47,982 7.8 39,607 6.4 8,375 14 1.23
2011 | 628255 | 42,664 6.8 32,580 5.2 10,084 1.6 1.09
2012 | 712523 | 44,339 6.2 35,783 5.0 8,556 1.2 1.02
2013 | 725,666 | 44,241 6.1 35,857 49 8,384 1.2 0.94
2014 | 721,478 | 48,343 6.7 36,242 5.0 12,101 1.7 0.93
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Arhel Al 279744 7HA sherel sbselth ol AlxAbe] §eldle

(D) oSdHz 714 A7} Bd Al 2 sHE Q4| Hel
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Al AAHEI7E ha'd 18,843 B wHAl vEuton, 594 d ARt had 13,896

A vhebd

6% 02 W40 R Bolvke] sfete] ol Fol Itk hatd 384391 W WEv| R
A el AAIE B S Uk 6% Se] shetut o] Fol A sk} eyl
A AL el T+ AYE

A A A AAE 75008 WA 7]F(19% 2Adh)e] WEW B ETE had
68,843 ¢ AAH] A7 &3 Jebd 283 12% F=o dujrt seto] vrebA

sy @A had Ao} amaoﬂ 110490 A7 EE Ao ey, A4
syZgAel Al vsaAE Ao BAEYS

TG 7500 o] Asto] Fhgshe] 279% o] W EIHA Y Qlskrt o] Feol Ty
ha'd A= Aduk F7hel A& 1083439, E94 G Al A= 76,1049 FF 2] A

ol

Cl2o] 3006744 EH] ko] o] ol itk waz} wlwalv 1238439), YA Y A<}
W)k 9110490 o) AAtH] Abe] 7b5d 29 o] 20144 had =w] A &a]

72147909, 974 A =4 AikH] 690842094 ¥ vl astA ZH7t 1.7%, 1.3% %

_az
=
it
e

AbR] Bl (3] A, 7]E: ha)

6% <13t 9% <1 3} 1296%1 &} 19%<1 3t 27%<1sk | 30%<1 5t

519,026 504,026 489,026 454,026 414,026 399,026

522,869 522,869 522,869 522,869 522,869 522,869

3 A 490,130 490,130 490,130 490,130 490,130 490,130

-3,843 -18,843 -33,843 -68,843 -108,843 -123,843

28,896 13,896 -1,104 -36,104 -76,104 -91,104




() DtSEHIE 714 A7t B Al 4 sHE 44HH| Hep(Co, EH)
O stEguEs] 7Hol wE 2 sWd g Wkl CO, Aol mhE A48 Hu g
g 97 wel@ A oldsh Re<iE 81>
- 5%2] 7k shefo] WS, Pale had AAIZE 354390 WA Ve, B4
BAA = 29,1967 ¢ =4 £ %
- R 5069] Ak Sebu o oA QA Bt mEAAE AL & ANE
- EE ERURE A7 T500E FEOE AAtele] 19%572) Hulvt shee] girtu

HFREE &8 549 had i = 53974 G A9 vlashd 40,8044 75 d3tH

N

- & 7500 o]de] Aiks Fato] 21% T o2 A S vEohd, e v} vl
sbH 1135439, =94 G A ek vlasty 80,804 FFEWE B B2 ha® A E

7153 39
- A7} Aol g AEH o] 30%F o R wujsrt sheketttd #e) 7 H] a4
128543¢, 974 A< vlusA 95804 2] had AJ4kH] Azbo] o] FofH
2014 =4 AWk F7F had = AshEe 5974 A ALk eF vastd Zhzt
1.7%, 1.3%7} t] @& 39
F 81 A8 ol wE AAE Hw(CO, AFEI 7oh) (99 9, 71! ha)

T 5% 9% 11% 19% 21% 30%

5
H| 5 519,326 499,326 489,326 449,326 409,326 394,326

522,869 522,869 522,869 522,869 522,869 522,869

3 A 490,130 490,130 490,130 490,130 490,130 490,130

A-B -3,543 -23,543 -33,543 -73,543 -113,543 -128,543

A-C 29,196 4,196 -804 -40,804 -80,804 -95,804
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251 263 27d 28 29 30 31d 324 A
120 120 120 120 120 120 120 120
18.61 15.10 10.56 6.49 3.42 1.59 0.63 0.22
9% 9% 9% 9% 9% 9% 9% 9%
2,139 1,735 1,214 746 392 182 72 25 14,136
1,252 963 638 372 185 81 30 10 8,679
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YA nmstn 588969 § FYHE Ao vehd
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50,000/15kg + 26,157 + 58,896
45,500¢¥/15kg - 18,843 + 13,896
40,5009/15kg - 68,343 - 36,104
36,500¢1/15kg - 108,843 - 76,104
35,0004/15kg - 123,843 - 91,14
40,500%1/15kg +CO, A7+ & 3} - 73543 - 40,304
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A2 A BHEEOY S Vo=

O 95ag NEAENE BE

}g_ =

SEE AE BT E A& B v FF 3 EY3HEd (Rice Yield and Soil Chemical
Properties of Paddy Fields Applied with the Newly Developed Controlled-release Fertilizer
for 5 Years)

- GERE WE  FEFFVE 59 Agol o

[¢}
e
3

W AT ERF GRANI BB

rlet

il

SRR I 22k (kg/10a) _
2012 2013 2014 2015 2016 3 1f
XA () 454 460 494 513 474 479(100)™
- E= A B 448 465 491 503 465 474(99)
® 89 EYdFT Fadaty A3 AdnF sk Wt
Av.P;Os(mg kg b Ex-K(mg kg ™)

12012 | 2013 | 2014 | 2015 | 2016 | 3 v+ | $1-8+ | 2012 | 2013 | 2014 | 2015 | 2016 | <

FEAMH(HE) 66 | 96 | 80 | 83 | 124 | 129 | 102 | 0.35 | 0.28 ] 0.330.44|0.48 | 0.53 | 041

BEHH B 66 | 87 | 72 1 80 | 119|126 | 97 | 035 |0.28]0.31 | 0.44]047]0.52] 0.40

O BAARLN A5 A=

- AAA S A& gsAH g ¥ R A e 2 (Expansion of Rice Paddy Fields Applied with
Newly Developed Controlled-Release Fertilizer Sprayed at Rice Seedling—Raising Tray)

- AR e o] A w5 D Al A e iES A TPse st Re] S99,

AYEs & it 2 A=A o Ak

gl AEE, Vs WAY BT A7 b

[6)
FAGAGR - B D), A, PR A8 BE A% L 5% s

E 90 A9 ¥ F¥THes A 4 5%

P =57 | FF [ #9985 | 55 | aRldE | 25w | 2u9d

" (2.9) | O FY (1) (%) (g) (kg 10a) | 3FeE(%)
He | F71a3 8. 2 22.0 85 92.2 215 490(100) 4.7
HE | mErhE | 802 22.1 84 93.4 216 501(102) 46
Be | 57199 8. 2 25.3 83 91.9 21.8 483(100) 4.7
B | sEE |82 25.2 82 92.4 21.7 481(99) 4.4
oAk | F7d 8.21 15.7 71 84.6 23.8 518(100) 5.2
A | sEsAlE | 821 16.5 63 83.8 278 507(98) 4.7
oAk | F7193 8.21 16.0 71 84.0 26.0 527(100) 5.3
=7 | JEhe | 821 15.6 72 83.2 282 537(102) 4.8
R s 8.21 16.1 102 83.7 233 565(100) 5.4
L 8.21 159 99 93.1 23.8 596(105) 5.1
g | e/HEd 8.17 15.7 100 92.0 23.4 582(100) 5.6
" sgEdE | 817 15.2 99 92.3 23.6 579(99) 4.7
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