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Summary

I.Title

Effects of industrial wastes(fly ash, gypsum, shell) on the
amendment of soil and growth of crops

II . Purpose and importance of study

1. Purpose

0f industrial wastes produced in our country, fly ash f{rom
thermoelectric power plant, gypsum from fertilizer plant and shell
from south coast oyster farm were produced above 1.8 million ton, 2.3
million ton and 0.2 million ton per year, respectively.

This study was conducted to investigate the combined effects of fly
ash, gypsum and shell on the soil improvement and productivity of
chinese cabbage, chestnut, sweet persimmon and garlic.

2. Importance

As the soil pH of our country is around 5.5, the government has
supported lime and silicic fertilizer to improve the soil. A lot of
finance has been consumed to manage industrial wastes such as fly
ash, gypsum and shell. If we can use these industrial wastes as a
soil improvement, it can not only improve the acid soil but also

supply the calcium, magnesium, sulfur and minor elements as 1like

boron.



[II. Contents and extents of study

1. Contents

This study was conducted to investigate the combined effects of fly
ash, gypsum and shell on the soil improvement and productivity of
chinese cabbage, chestnut, sweet persimmon and garlic. The experiment
was carried out with five types of industrial wastes as soil
improvement, treatments were consisted of fly ash(8ton/10a),

shell(0,4ton/10a), fly ash(5.6ton/10a) + gypsum(2,4ton/10a), fly
ash(4ton/10a) + gypsum(2.4ton/10a)+shell{0.08 ton/10a), respectively.

2. Extents

Crop Place

Spring chinese cabbage Hanamup Maecneri, Milyang

in green house (Park yong tae field)

Autum chinese cabbage Daegokmyen Danmokri, Chinju

in field (Gyeongsang Univ, field)

Sweet persimmon Chungdongmyen yesuri, Sachun
(Park moung mun field)

Chestnut(1) Jukryang dongsari, Hadong
(Kim han chul field)

Chestnut(2) Yangbomyen Gamdangri, Hadong
(Bae sang gun field)

Garlic Chungdongmyen Donggaeri, Sachun

(Park jung tae field)



IV.Results and suggestion for practical use

1. Results

a, Chinese cabbage

*The pH of soil treated with five types of soil improvements was
slightly higher than that of control plot.

* The effective phosphate in soil was significantly increased in
plots treated with fly ash, while was slightly decreased in plots

treated shell.

«By fly ash application, calcium deficiency was not observed in
green house chinese cabbage, and boron deficiency was not observed

in field chinese cabbage.

sThe final results showed increased crop of 23.4% in green house
chinese cabbage, and 82.6% in field chinese cabbage.

b, Sweet persimmon

* The pH, contents of calcium and boron in soil were increased with

application of soil improvements.

s The rate of detaching fruits was remarkably decreased, and yield

was also increased.

c. Chestnut

The application of soil improvement resulted in same effect like
as chinese cabbage, and yield was increased 34% by treatment of

fly ash.

d, Garlic

There were the same effects with other crops.



2. Suggestions for practical use

(1) It should be public information and instruction to farmer because

fly ash application result in effective to improve the soil status

and plant growth,.

(2) It is necessary to make public system to use the fly ash
effectively.

(3) The study on coagulating the fly ash should be conducted for

farmer to use easily.

(4) Although sucessive application of fly ash may induce the
accumulation of heavy metals, it is not necessary to apply the fly

ash of excessive amounts which was acumulated 1in so0il by

continuous application,

._.10__
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AZVE BEY wAXs 3RolA e Fol AMihE AjRog FAeje] pH
5.2004] pH 6.8 ~ 7.07}%] & e TS := wizlo] &3 AE}
B 70% & H3 30%0 M= A2l diste AU AeH F¥olr). o] Y
¥ ol = M2 pHIt 4.0 B YWl miE] Zoes AzZbHCh

ol wR QALY [ MEHY AR 7R won ¥ A& =
esle] FAejo] "jstd FRALUR | W HAUEF KTt olyt A
= wiZte] M3 o] ot F-RQlLtel BRI QIAtC R WHHE Z1ow A7)
Hr}.

XH}AE M3 = AEXE BEYo] o] ¥ £XEF UEIRA L FiEkA
Aeloitt B2 X 9oy Hiy - M2 7 @A3] wUT o= A
Slof] A¥Eyierol wr] misojtt.

A7l nFRAEAN TR GHS St 4T O] ATHE AR A
53 6~7 ppn7tX] ®ol 4 A Fo| UEld 4 U FET

F2-5. BFA|7]'H w8 % (Ton/10a)
NEEE] i ' T ]

SO ERAE A 4 Ags N - d3| Mes - N3 - gz |
A NG - 1 . 1 5
191 . 152 174 . 196 2.28

Tl o e | o | aee | (119.4) |
= 568 731 632 | 627 591 ‘
00 a8 ALY (1104 (104.0)

9% | 135 | 159 | 1610 | 1635 16.70
(87 | 00) | (1182) | (1190) | (1208) (123.4)
( ) X g
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ge ASJelet B2 BRLE V| £ FA glo distq HA HA
o ojg|dt A= X7 d7te] Tt B o]A] 7F olF= A
Aezl7t aAold o £¥7)= MEE 50% + M3 30% + T 20%
Al gol A F-Aelol| uv]gtd 23% FEHAdm FEI b FFH
A AlRlo A K= vie} Zol AMets) Algo| tiuls] ¢TI BlH o JiRrE
FHeloA= A3 dEFo] LIERL} ul WjFof Ao] A g F4
datol Ueht} H2ixt=s 4ElE M= &3515t7] Latsirial st (B &

© % T-N|POs |K0|CaO|MgO| Mn | Zn | B
i{k ( T % ———————) | ppm - )

A 2 281 | 17 |33 | 17| 06 | 279 | 33.1 | 498
=} 2} 317 | 19 | 55 | 18 | 09 | 279 | 427 | 562 |
A3 03321 21 | 39 18| 11 | 618 | 416 | 661
ses . Mm (202 18 38| 11| 06 | 378 | 375 | 546 |
Aehs) - M3 -2k 314 19 | 38 15| 1 441 | 335 560 :

AEA A GALR A Ao ¥ pHt LB R HAYUYO] ¥
|31 QAAMIRFS MEHY A0 HOH F4 U FA o] v
sted 7hatA Ael2A w2 & HERRSITH
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Ll 7k kA 8

H2-7. Al BEA}

ol 7 FH

\ A7H el 4 A
_ . ] JAF o) A=} 'r
AN T sy 7 ¢ : =
(g/ Zo] = (kg/ ZHo] =
) — 2) | |
| (== em——--) | (-——- cm———-)
T2 g 3038 288 221 700! 230 293 246 845
0 z 1980 263 534 67.1| 268 307 274 945
e 3 4502 332 239 748 | 340 368 297 980
Hers] - Aw 4122 323 247 722 385 371 300 1085
A
Mers] - M3 - 92} |{2786 319 224 64.1; 340 369 310 945
ol4 10 5
84 | A 0D
""":_"-'") _}H g ‘QJ ﬁ !
) W EH S S
71.8 o1 3
74.8 24 3
798 28 3
80.6 29 4
87.9 31 2
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OF

O

A (LA} 1995, 9.29)

pH

ENHZ_Q

N-KCl

]|

T
0.M

(%)

}

Av. P20s

(ppm)

]

Ex.-Cation

(me/100mg )

g

Mn

Zn

B

K

Ca

+

- ]

(":ppm'f")

=

2.0

4.2

|

0.71

e

114.5

0.0

49

1.03

—
132.8

0.13

s

0.21

3.2

S

0.90

2.310.80(16.2

1.52

043

10.1

1.44

1.06

6.3

5.3

e

1.75]

.

153.9

i

0.36

-

4.8

4

1.03

8.0

2.10

3.90

6.1

0.4

1.29]

—

0.9

0.3

}

F2-10. Al7]¥E EYTA (LA} : 1995.10.26)

Al

lfﬁ{_1§7ii

163.0

-.—-F

0.74

19.2

170] 9.2

2.16

2.40

-

(.92

i

25.22.82

il

10.2

1.44

3.40

e e e

el —

F 8| Ex. -Cation
| PH  10.M|Av.Ps0s (me/100mg) Mn | Zn | B
A 2| Ho0 Inker | )| (ePR) | ﬂm (---ppm--—--)m*
=l 5'.1;1 43 Jo71] 89 [014] 24] 04 [192]0 060
¥l % 60| 53 ﬂo_.71*_ 98.9 1o.}s 2——'9—1 0.5 |17.8/0.96 | 1.06
i@lﬂ B ﬂ__7.0‘ 66 (170 137.4*0.7841 37{ 05 |152 1.12T4.SOJ
S el |58 53 l0.84 1246 {024 | 93| 05 |188 1.52]1.58
MY - M3 -5 g s.gj 54 [1.23] 1392 11.12 1430




F2-11. A|71¥ EY=H(YLARF : 1995.11.17)

s - ' Ex.-Cation
pH 0.M [Av. P20si (me/100mg) Mn | Zn B
S e H20 |N-KC1 (%) | (ppm) | K | ca | Mg | (---ppm----)
A ) 51 |42 06811356 1017 [2.7 06 |5.84 11.84 0.14
¥ z 60 |53 1069(1649 1017 31 04 (552 |0.96 [0.14
chas 68 63 |1.67311.0 (062 28 |05 |7.00 |1.44 [1.10
AELS] - 3 58 |53 07712478 082 [42 101 |7.60 128 |1.04
qets] - 43 -32H59 53 [120[2821 [0.86 45 |10 [584 |1.36 [L10
(kg/10a)
o ¥ 7| A 5
, o 3 (k) (%)
=k 7380 7500 8850 | 7820 100
% 8940 7830 7830 | 819.0 1034
A €3] 1,2840 13020 1,317.0] 1,302.0 164.4
Mgtz - Axm 1,281.0 1,440.0 1,296.0! 1,386.0 175.0
Aers] - M3 - s§7H1,335.0 1,380.0 1584.0] 1,446.0 182.6
' (HET 57 FHX)
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glo} gto] WArFE shtg ®uje] shs2o] Al wje] zjujS A A8}

o T 2 AAE ALt

(7h) WgA FAge} pH 5.10] wisto| 3Rz}, MEt¥ A§OR pH

6.72 6.6 HA=EFol| ABY EYLE FHIALH ALty
+ HIAl g0l M5ie] pH7t w7l wiEo] pH FeFHol A X
sttt

(L) N-KC1 pH oAM= JHA] 53 2lofl uldto] 3|z}, MEtE], MI1A]
|08 x|Lbgo] ol HEE .

(Th) M&r3], MIAALOT [FHALY o] WA 3HA F7IH ALy
T ZfA)-gof 23 FRHUL RS FA 2o v|sto U £XE
LIER gl o] 2Rt olf= wiZol| 2% pH7} ol wI YA
Ufo] Yol Zog AZE. uiela siZio] 2% zpjlite]
e 4aAds st

(2h) Zz|eh mpavle €S A AR F7iEgden 53] X3
8 MU BAS| F7HE AU

(n}) Felvel EYo] F&F317 & 4848 s4UYE VAA F
7bs] At

(Bh) 74EA A2 2 njBEe =XYFo] 2ol7t Wen F3] Ao
Hito] Wz} Aol AFA AMel2 A3 F/HEHAL A
RIS 2|2 A Hiddato] MEHH - zfZ - YIuAe|ors A
7} VA5 gl

(X)) A 2lof wE w2 FH7] FI7)8E8 A4L7E FAe 2.81%0
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H|Sto] AEHE] 2|8 3.32%2 FUiEldeny, sErA AHalz
ARl =Tt

(o}) Q42 7] WHE w2 FA&E BRI om 53] HAdaro] AMEl
B el 7HY wuTh

(Z}) w2 2 AJX7]ol= Zbo] EFstEd oL 57, ¥
ZE Aol £ Wo|AUX FAe|F-of u|sted AMERF] . A7
- s Zt A el 7t 23.4%, AMEIE .- M7 20.8%, AEME 19.0%,
¥ Ztol 11.8% S =T}

(x}) Folgt Z& fFAE Al 31&] ¢S A2+ 387 s Y&

of 43 HHYZFol TA3IA ettt (ARFEXR)

7he =X AEHEE= AEA EYoR EYeR w4t &olsin B
T8z Bu|go] Fo| AUYFOT wjRIt FLH LR FJY 5 U= EY
olt}. olal¥t Earol AWAES Az stx AL P} pH 5 15FE Aty &
Goldort, mitA |t MuIE] A22A 22 2 Ae|ola pH 6.072
7.028 25 o] HFFo| E 4 Q= pHRE ZAFJ O Meid]o} A
AE ANEYTE Ho pHHAR siztz MetEjef nisto] ofzt W2 3]
& UER AT

pHol2lofl 7ARA Ao 2 FHIA, He], X848 M3, 1EQ] ko]
ot om Soj3t Z2 PP LR WiFAFo ¥ Wol nx= F
a2 o]l M A Zox ¥AF 7t HArk. & A¥A= 84 T
Y%l 0.14pppl® 471 Atf F&EYU EYLR ARRloM HE i}
ol T4 AHTol BAA UrelUm Mty A& olF FHHA 2

|
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2o w7t BAitElgct. ol ¥t dAto] UEld Reiviel stEE S do
22 zfufx] 7} ciels] ¥ WA o] FxE|o] ¢lrt
F¥71ol= AtZoAM H= dief ol AFA FAeldA= 4 AYEFH
SAlof] AECRTA TIX|7t ¢l AR LELRLT]

2 AR = AHEA BEUoR I AREFoX g4 Aol dojnlrt
Mers] o} MELE + 2451 & A3 Fol= AU AEXEA AXH
T e i3 Ao} FHHAMNE FA o] u|ste] ety 50% + A
130% +3512320% A|-&-FollAd 82.6%7F F4 HIPow, AEid gl x| &35}
% 64.4%, AME&tE - M3 A|RoME 75.0% F=HFS+7F E AT

-0 -



Al 32 Of=0ll 2eh S+

A 12 A4

nhee Seluatold 23 ujE YAERA ) AZAsolA vl F
slod atZat7lol® 71EF o] ol 2Bolth. Yatxl: Fofojropd 2} )
Z3) dqtdol golut Bxlols MA zZtZojAd uiElz gloen 1Z& <
=, 2¥Ql, o|IE, T, ol2YEIY 5 Z7lolA wo| zuiE L gt

nHe 2 (RS BEE sls A7 Aol Fuhsg AL o] &3}y
= shy 24 ool FAE o] §HIE ¥}

Feluetol o ALeE BF 300%™ 500~800kgE ol zjujx] 23]
A& Ao 25t HEFe xlolrt e FFE T-RE oldEl
gzt 71el #5-% olnix4te] ¥dlox F3¥E njHr. U Fo] AlE S}
= Meile] Mo} B4, Mo §RuuSo| oHze] AR} £, £

off B} AH3FS ujz ZoT HI it}

1 \5} B pH Av. PO Ex—Cation(me/100g) 294 B
T \“\HzO N-Ker Pk ca Mg | m)
2o |55 47 | 462 | 028 401 133 0.58

..21..



O APHA @ AHEHLE BsH A

6 &F : ¥R U=

o xjujl ®¥hH : w7} U}

o & o]

. FX

. T2} (400kg/10a)

. MEt35] (4,000kg/10a)

. MEts| 70%(2,.800kg/10a)) + 4131 30%(1.200kg/10a)

o AEMEA : 2 34
O A|¥ WA : 16.5m° X 156 F = 247.5 m°

o ZREA] Azl : 1995 3 24¢
o npsz £Y : 199549 6¢¥ 10¢

- W N e

The 94¢ 71 wRio] mEsto] e U= S AFsigden
B APA Aele= nhs AS7) 20 A28 Ze= wjziz; A%y 8,000kg
Al§ 2= dvte|of 23 7} o Eo] et} M= 50%, TR
1002 *|-&3}%ith.

...22...



A 38 d4- A=

¥3-2. A Elof 2Tt A|7|H EY FA X

N AR Av. P20Os =44 B
AN pH -
A7
2 2] \ 515 | 525 | 610 | 515 | 525 | 610 | 5.15 | 525 |{6.10
L=B3 ) 53 | 54 | 54 {4620 |454.0(4610|058 | 061 |0.62
o) 2} 60 | 61 | 60 |5880|553.0(585.0|0.72 | 0.68 |0.30
A3 6.1 | 60 | 62 |64701/661.0/621.0|250 |240 |2.60
Hers) - A1 62 | 62 | 61 |6080(5720(637.0(260 | 2.30 |2.30
A8 Ex-Cation(me/100g) 1
L————-———-———————,———-—————————‘
| Ca
Al 7] e L o e R
22 5.15 5.25 6.10 5. 15 5.25 6.10
J
25 3) 020 | 021 | 029 | 302 | 325 | 302
o) 2} 0.26 0.26 0.31 6.68 5.72 5.64
Her 029 | 0369 | 039 | 610 | 577 | 530
Mebs] - H3| 022 031 | 035 735 | 749 | 840
L .

ohge] B8 F7)ol YA AELE JPHE A EYe 4=

- 93 -




pH, X344 A3,

V= F7HH F¥oith

¥3-3. Al7|H AGZEA}

THEE 4 BES BAY Zolrt ot [Fa AL

h = 2 (cm) 5 T (70)
A} 711
R 421 | 525 | 610 | 421 | 525 | 6.10
T g 426 63.5 86.7 6.4 7.0 8.8
7} z} 411 66.7 87.6 6.1 (.2 9.3
At 42.1 65.5 87.1 6.2 7.3 9.0
Aers] - 31 409 64.0 8.7 6.1 71 9.0

(3t FHAx])

nhgd] 287 G4t Aelol wtel WAY Ho|7t o, ol YA
& 453710 A8Y WAT Pzt

H3-4. Aglo] & ( kg/10a )
B Al 7] 13} 23} 33}
A g (5.5) (5.15) (=871 )(6.8)
T 2] 2 | 2,100 (100) 3,780 (100) 4,204 (100)
3} z} | 2,584 (123) 4,600 (121) 4,692 (110)
A g 3] | 2540 (12D | 4600 (121) | 4844 (114)
AE3(70) + A31(30) | 2,960 (141) 5,200 (138) 5,412 (127)

_.24_

3T BAA( X5 )



o] BFLs YU 92 xole PAISHA] o] sHi2yt, nh=e

= Zjekal Ml WAL £ jo]S wAT)

Al 48 A3t

fhee AT AW LTt 2P Aol AFAE AW B
e 2 ANE gk

(7)) WiEAR ol A A ST pH7t ALstaAT

(W) N8 UUFE AA3] 7] nhge 4ol F2 IBE
Firt

(Th) ohge] AS717F AU, U+ HIANEOS EFF 18
Loyl WA F7hs Aok

() NENE AFUIE TA wstel AP HelFst wo
M, S 4T - 43 AJgPolN EE WS Urhigrh




AN 4% THHO| et B

A 12 M4

Chzte Foko] QAN ZA oAl xjujsts 2hgeolm L-a|itatol b
olE] 7] ARHSE AL AEelo] olsto] 19273 Ay Az wbol A A|ZtE A
ch. w7t AR AZNN 71Lo] GBS Wo| W AT UE BF
71 &0] 13T olitolojo} st 7|7t 443} 109 Ato]ol| 7] Ro] whz
Lo 2950 UF 79a2 1,200mm~2, 100mnAte] 7t Fwsln o] g ¥t
gz Ao] oste] Lejuels £ ZAda AdoA uiEa Aok X
olAl zjuRsEls glov} xjujE Azt upuale Aol tiwhs] YA UE Al
Folrl £<elo] 1990~1991dAlo] Fte] F9o chzibzfiufcix|el 8|, %
3, Aol Ade] A3, iAol o] APate]s A} 2
of EQzZe] xpo]x Uzlxnt AluuhHE uluj@el7t MARHo| ohln]
abeld g7 AW ¢ ezt EFY st

7t Gl E o] C:N&Z 7~8¥ol AR o] wral BF Yy
o] @5t wol mjHch EF 2ol o] WAE T 9t dHGIHL b
Ztxjuje] HujE 7HEsHe Wolth

mel B MElE 408 AL3ts aAs Aazit} Ao 23 uf
2o} Bagtake] o}t Aol @gto] QUG FHOET Hol ARLE AMAFA

C}.

o



A 28 €+

!

H4-1. BAES 24 43

g pH OM [Av.P:Osi Ex—Cation(me/100g)| 83 B

-5 H.O N-KC1 | (%) | (ppm) Ca Mg | (ppm)
] E 52 438 228 | 1841 6.2 2.0 0.20
o E 54 42 | 150 74.3 6.4 2.2 0.10

0 £%F  F7( ¢ 544 )

OA|H A :
o zjuj #el : w7t A

O

x @

1. X4
2. 02} (400xg/10a)
3. A{Et3] (4,000kg/10a)
4. A|St8] 70%(2,.800kg/10a)) + A{Z1 30%(1.200kg/10a)
AlgEdA : b2y 3R
Fa 1 FF 3F
ANYPF AHA : 16.58° X 15 F+ = 247.5 n’
2 ZANY 0 1x} 749 49, 22} 99 23Y
224 XA ;109 259

O 0 O O O

AR FEE Sl

F 125




A 348 AEEH

1. A7 B £4483

H4-2. A7) EoF EMAEF 1x} (8YH 12¢Y)

S AR OM | AvP:0s | Ex Ca |4€4 B
;*]13]\1* D? (%) (ppm) | (me/100g) | (ppm) _
T3 54 2.22 78.1 4.7 0.20
o z} 6.6 2.21 1041 | 71 | 026
A gt 8} 56 2.74 124.1 72 | 194
qesl - Mn | 57 3% | 457 | 96 | 130
H4-3. A8 EY E47443 22 (109 17Y)

AR | . OM AvP:0s | Ex. Ca | 484 B
AT DI_I (%) | (ppm) | (me/100g) | (ppm)
EES 55 2.53 80.1 491 0.30
o2} - 68 281 | 2291 102 | 060
e . 65 326 | 1624 690 | 300
s - H43u| 59 - 321 97.4 8.10 2.72




H4-4. AFRE L] A2 +%

2 13" 159 | 152 Jdae [ Hus ] 15249
el 3T A RS (0 | (0 (Ke)
F-=] 2| 556.3 | 32.6 | 22.7 | 58.9 | 41.31 3.25(100)
3} =z} 59.0 | 30.6 | 28.4 | 51.1 | 48.9 | 4.07(125)
l"—‘i*ﬂﬁ | 56.5 | 19.5 | 37.0 | 34.5 | 55.5 | 5.30(163.9)
AetE] - 43| 57.2 | 21.0 | 36.2 | 36.7 | 53.3 | 5.19(159.6)

(% 4=) 39t WF x|

A 43 A3 Y

ch S gty & Ui e E d8x Qe AAl= pHzl Wi wfj
7t BT olWE Yol Wol BPE we W AFIFTHAR =
uhg o] Aol golXitt uiEd RS MIFS A|-83t4 pHE 6.04)
8 FX|8l= Zo| Frl & FH REOT 1 RAMA = z]ZHA]-&0]
6.6, Mgty 5.6 MEeI¥ - ¥ 578X FHg)e] 5.40] v|dlo] o] A
F pHEA UIF RZUOE AMFsidcia Bo 2x FMojM= ARy A
£0% 6.52 H5dlo] Mety o] @rjof 23t phiteS 2l Z¥olr}.

pHet TlEo] X4 Mol FIiE g em FE3t 7o Hajo]
e X = 848 FAULTS AMUIE A LSIEEA FLAYUES do Y
T 2%+& 0.2ppmofiA 1.94ppplE® F71H A2 el HAEES FASI:= 2
Z}o|tt.

2} 2] 3%} 2282 ¥ 3 o Myy AlgO R AFo| I,
2ol o ety F£EE MEE A ROT 63.9% MEIY - A3 A
2.0 % 59 6% 4 XA}



FRzAold £/ Qddgios AU 2AUS QYY) HE
of 71ZAHE H7po GASE Astsle] AAAU 107 FAS Dot B
2N Hpol Arstect



| 5% o tfgt A
A1 d A

nr2 ofrlo}, 7§, Holml gl 7}, Hol 27} FX|of XH FEX o] olF 7}
AlE o] &5 2= FoHE U W, dE ¥, w3 U, o W Fo|m
S alLlatol A= Alx]o] =l o T z)uisled Qrlrt 1970 o] % A o)
A AHE zfuHFo] F73] F7HE ol BAHE F7iEo] %
2] o] &% TIYSHA Xt
M= dBF 7]20] 10-14TE 4-1087F HHA7]20] 16-20TQ A S
o] Autsty EYZ MY ASTEAN Eio] i R4 W w7E0]
SH-ot w7t IR Eofo] Frt
L-elyetod A= WAy WAl E Wolst o Fsju x|ej4t A=
o] B}7}wmultx|c] A ZIM Q] Eoko] EAlo] ZJ23of zje)F-2e] wo] mlo]
e Elo] o, 19709 o|F =UF2] wUx wo| zuixE %l
g 2 Aol AR o] AAFOX Y EQYR o] 2o} wie] A4l

5% Wol njXch I3y Abgdo] R it FAEHEMA = pH
7} Y5 fRdwo] F&FSH S F4e TERFo] W2 Zlo] duitFo]
th ol gt x|thol & AALA AL e B{I FAlo] e Ao F

= S & ALx Kol AL
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A 2438 HF9H

1. A 1 AJEZ] (Stsat APH)

¥5-1. LA EY HAM AF

. \ A H pH Av PgOsf Ex~Cation{me/ 100g) 2-2 M B,

T \ HO N-KCl| PP K ca Mg |
E 9 45 40 457 | 078 259 099 | 116

a | ] |

. Wz (4061(9/103)

. A Et3] (8,000kg/10a)

. ME3] 70%(5,600kg/10a)) + A{51 30%(2,400kg/10a)

. MEt3] 70%(5.600kg/10a)) + A1 30%(2,400kg/10a) + Mz
(80kg/10a)

o
o
O
O
o A o
1
2
3
4
5

o7iEFAl Aeldx}l : 95 3 13Y
O Al AMA : Yz 3HHE
O F4 I PR 3F  F ! 155

O ¥l 954 10 7¢
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g

2.8 2 ANBR(Stest TE

¥5-2. FAEY =4 B3

A B pH Av. P:Os; Ex-Cation(me/100g)| 84 B
T2 HO N-KClI| (ppm) | K Ca Mg | (o
E 9 5.0 4.1 153 1 0.4 1.00 025 1.01
3 of 25 @A

o A ¢

1. ¥X5d

2. W2t (400kg/10a)

3. MEt3| (8,000kg/10a)

4. MEtS| 70%(5,600kg/10a)) + A{31 30%(2.400kg/10a)
O JHFA A z|LXx} : 95 49 22¢
O
O
O
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A 33 dF A3
1. A 1A BRI (A HEH)

#¥5-3. 12} E¢ v EF( 95d 5¢ 22¢)

A pH Av. PX}| Ex-Cation(me/100g) : T83 B
T8 H.O [N-KCl| @0 | K | Ca | Mg | @ |
i‘?—ﬂal 45 | 40 | 452 | 078 | 259 | 099 ' 1.16
B 4 67 | 62 | 747 | 098 | 114 | 166 | 106
2 gt 3) 69 | 64 | 843 | 108 | 881 | 299 302
MEE - AT 64 | 63 | &6 | 140 | 187 | 249 | 302 |
Mgs - Aa-9z| 66 | 64 | &8 | 108 | 265 | 299 | 310 |

H5-4 2zt E¢ &4 43 ( 95 9¥Y 21 )

iy pH Av. B(| Ex-Cation(me/100g) : 83 B!

= H->0O N—KC]* (oY K Ca Mg | (o !
EPE 45 40 | 41 [ 064 | 301 | 100 116
i) Z 6.5 5 6.0 747 ¢ 088 | 11.0 - 170 | 1.09 ‘
gl 70 | 65 | 843 | 1.00 | 840 | 301 | 320 |
ELEE Rk 71 65 | 86 | 140 | 180 | 251 | 310 !
Ags) - M -dzt| 71 | 65 | 878 | 105 | 250 | 281 | 320 |




H5-5. 3x} E 4 A ( 954 109 7Y)

B pH  |Av. BQy Ex—Cation(me/100g) | =84 Bl
T H:O |[N-KCl| m) K Ca Mg (ppm) g
25 g] 44 | 41 | 485 | 072 | 300 | 098 | 117 |
iz 66 | 59 | 732 | 090 | 1200 | 171 | 102
25} 3] 74 | 66 | 843 | 1.00 | 884 | 290 | 3.10
g3 - AT 72 | 64 | 87 | 150 | 1884 | 248 | 3.00
Mersl - A -9zt 72 | 65 | 888 | 110 | 2640 | 278 | 3.00

F¥5-6. FHRA}
q4 B 10093 1573 +%F

A g (kg) (kg)
=5 2] 4.26 24.88 (100)
o) z} 4.40 26.98 (108.4)
A3 ~ 461 33.52 (134.7)
MErs) - A3 493 31.13 (125.1)
Aes - Ma - gz 1..78 29.42 (1182)

(X]4=) 3utE BFx]




2. 8] 2AIHX[(SHH)

#5-7. 1x} B &4 d3F(6¥ 10¥)

| _ OM |Av. B(} Ex-Cation(me/100g)
i—_r’-ir‘f‘_— | HO lNZKCI] (%) | (pom K | Ca | Mg | (pom) |
A ] 50 | 41 | 23 | 152 | 045 | 141 028 | 141 !
:Sﬂl z} 61 | 44 | 32 | 282 [ 033 | 901! 016 | 121
A3k 3] 62 | 52 | 36 | 254 | 065 | 746 | 124 | 320
AMetg - 3w 60 | 50 | 33 | 203 | 083 |1759 | 025 | 310 |
¥5-8. 22} Eof B4 MHAH(9YE 10¢)

AE pH | O.M |Av. BOs| Ex-Cation(me/100g) | 84 B
E‘_T""E- H-O +N—KC1# (%) | (pom L K Ca | Mg (HID)_':
L 2] 51 | 41 | 20 | 168 | 043 | 112 | 03 | 160
2} 61 | 45 | 35 | 251 | 063 | 980 | 126 | 126
A gl 3] 62 | 54 | 38 | 205 | 112 | 880 243 | 370
Meks) - M3 60 | 49 | 33 20.6 1 144 | 1502 . 225 [ 3.20
H5-9. 3x} B B4 H3H (104 7¥¢)

AR pH OM |Aw. PQs| Ex-Cation(me/100g) | 5873 B
T U H0 INKCI| )  @m " K | Ca | Mg | (oo
23] g 50 | 40 | 24 | 150 | 054 | 111 | 026 | 112
a2} 62 | 45 | 32 | 257 | 078 898 | 134 | 099
23] 61 | 54 1 37 | 278 | 132 830 2.11 ; 360 |
AMers) - Ma 60 0 47 0 34 | 281 . 34 | 1462 231 300




T ¥ 1009% 153 53
=SS 3.20 17.65(100)
i by 3.22 19.56(118.2)
Mes] 3.40 2370(134.3)
Mg - A1 3.24 18.49(104.6)

(R 3T FZX

A 43 YU AN E2 9%
1. A 1AER|(HPFH)

She-o- ARl W Auixi= I BYo] Y x| 37iHolgto] F-&)
B AMEELLE pHIt Z4H 8 4.5UE Ueiton, o|Egt AHEEY
of I|LX2|E XA 3xjo] I pHE ZLYFHAUOSE, MeiFHjLojrx
7.09.)2] 2 pHZ B2 A stLC}.

& wajujR|cie] FAEY 24 AB/Y G719 4TS A 4HH]
Eotol ]t T4 &2 B¥olzey ¥zt MetEF /APFAE A=
A XEE M3 $F2 10me/100g ol o ® FH7iE At 2zl whe]
Ao 71 %S Xl 349 UYE MY XX Ippmol LT
7} Hof, A Aelzt HAESGT ¥ 4= UAT, P x MEl
ANelE 34.7%8] F+5 UERRACE

A UAEAE AP A VA B} pHE A 52 Holu A 7
wojet RAETA Zabg whg-g Uehia gl XHE pHrl 5.08 %
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ol Al xjZ}z} MEtY A|-BOS % pH 6.00]| 408 Hedlgon M3 - M
oME TS F¥S HeERJ AT

pHAds2 FAlof €718 UHFE F7i5drt. dut o s Atx] A EoFo
FHAAT S G2 Holu} YRTe] WUAXE 2Ho|n pHE-7to
wpgt 718 QJ4ate] #H % F7iE AT YN HO AHR|= gt AR EY
of H]slod N-KC1 pH7} W2THo|m ofiqt F 2 A|te] 7ol uwie} pH
7} Golx|HA X3 pHx: #HI}E Zolm =X MIeIrex FI7HE
7Ve/gol Arh

SRH HA| MEIY] AROT JIRY Fhe FIEALU FFHAH 1T}
H 7IEEYL] BAX7 B2 FPoltt. £/ AHS MEIH o] 2t £70]
7}3 wol AA Fxajo] u|ste 34.3%F 4 HAID YL 18.2%FF
¥ gl cl.

o zj& F3| MErye] H7t FIY ol

* %3

o W7 ZEo AEN F4/43o] EHEZR U2 Z2 ] 4 Foln
Ud 22 BiXol= ¥W3] 7 E ZdUrTh AlEA 42 54
HE 7 SBIEE A Zto] a3}7|ufFolr].

o Hzal= AGHZIEE A E ol Qo] At 7IEolela diH S5 #
AE BZsty] oA Zdddcth Meizj= AlEFo] 9] wio] F2
& TAHE 24U 4 AL} E¢o] ¥ t¥t 39 d& XS 31
® 35 @Fo] F7ls= BYS UEpR] dgten) watE} AtA]
GaHox AG d8 AlLolA= 318 H A¥olRRE & QoA
FE42 32U B} 47| Ho Esto] B3| WE A ol
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