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Summary

For the study of method for salt elimination aimed
at reforming tidal land into normal paddy felds in
a short period with reduction of periods requiring
for elimination of saline, CHP (a kind of Ca-hum
ate), a soil conditioner made of peat as a main
material was tried. In the pot experiment, effect on
elimination of salt, improvement of physical-chemical
characteristics and rice cultivation test were studied.
The results of these tests are as follows:

1. CHP treatment somewhat improves aggregation
state with some effect on aggregation.

2. CHP treatment is remarkabhf effective in perme-
ability which increases with 1.0 percent treatment
by three times in percolation rate, and by 4.5
times in volume of leached water respectively.

3. With the increase of CHP amounts, salt was
eliminated in short period. When 80% of the
total Na was leached in 1.0% CHP-A treated
pot, conirol pot begins permeable.

4. CEC and phosphorous absorption capacity are not
influenced by CHP treatment.

5. Growing state of rice is greatly influenced by
rainfalls. Growth of rice in tidal land however

are almost similar to those in normal paddy fields

with layer amounts of CHP treatment. With salt
content in the soils, saline hazard and numbers
of ineffective stems, amounts of unmatured grain
are increased.

6. With the treatment of CHP yields of rough rice
were increased. With 0.5% CHP treatment the
vields were similar to those of the normal paddy
fields. With 1.0% CHP-A treatment, the yields
were increased by 15 times more than those of
none treated soil and by 25 percent more than

normal paddy soils.
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1. CHP 9| Sigi% & BiLE8yy 48

CHP = —f&¢] Cahumate 24 = @Wgmke ot
&3 72

CHP-A = H#d +% 10kg & 60~80 mesh o)
BBY BER MM BB 300~500g
KMnO, & #msted 2 BEAAT o7d Lxg
o] 5~10%¢) #E= ERS E 2574 FEsio
Emeta A& @astd A et LKES BIEAD
o oA 7d LRES 25~30%d] HEI= BWEK
£ BEAs BRRT Wm#EsA A 2~5 RETAA n
B mE FEA chg BAste By kik
BAA e

CHP-B &= CHP-A ¢ #igBBYh ZREWMARE
glol w2 Lkl WAERKE ®Bin mE Mzt =
E Aol

CHP o #{Leyy HES #13 2.

= 1. ChPo # (v 2 ® ¥ K

Table 1. Physical and Chemical Characteristics of the CHP

. . CEC | BEEK K Na
v Kind of CHP | Moisture % pH me/100gr rﬁz /10(%5 OM% | Ca% me/100g N % mei/0 -
CHP—A 10.2 12.6 25.2 1000 ’ 63.5 I 16.3 0.70 1.04 1 1.20
CHP—B 10.5 11.7 29.8 910 | 64.2 f 15.9 0.46 1.12 l 0.56
@
2. 7b A EE HEgde. 28a ord tBEEA=E

HEE O RS & e A¥-$ b 30cem
72 BRE BA#ste] 2m.m sieve 2 Rl 8
sty =k ol FHael ALfEe Sil.o=z HLag
25.8%, R) 68.6%, B 5.6%°]™ it H{LEik
B 229 EEN HR1LEY SWREs 2.

3. E{LBE REH Mt HEB
7t ¥ CHP-A 0.25%I&, 0.5%&E, 1.0%%,
‘CHP-B 0.25% M, A 1.0%E, EEEE= 3K
Blete WL 2.5kg o) #ste £ BB g
= XBHE 2 BEESa potd] bulk density 7} 1.1
] A5 BEs] BEsld Ya 489 ¥ 15cm

K] 3em B S5 £¢ mistd HokOE &
st BIK=EE gt
v #@E R Sk

RE{L : Yoder BiGRR EiRIHD

FOKYE © AR (58 2~3 H)BKE AT,

FrEEE : BKR Eo %39 flame photometer
2 Na B #iz.
C.Cly 2 #fnA]Ad Ammonium acetate
= B#f: Bl Cag EDTA =
&.
BRBOERE - BB S BEBRERKRA HEAAG

CEC:
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HED Bk #mee mE3d 2 B RBT B—s s 128K &K BRELT

RBUES FHE. Check B2 mM#4 & 3XEe=z 78 28
pH : MTBHERL(L:5 BH) WE BH &% HokOE T

Higy : Tywrin i Kipel REES ASREH BEAR AHAA B
% N:Kjeldahl # WA A=A T opot ¥ 3RY I EA 3R

Mg, Ca, K ¥ Na o 47 : 3812 Ammonium 5 BT # 5Z2ER KRESHA.
acetate = Mgt Ca, Mg = EDTA WEE R% 10:6:6° EHEELES FE¥ it
2 W52 K, Na & flame photometer 30,000 Ho] #at pot<] £ 2.56kg <] H&E #

= EE. Bale] o)l HEE = BHES R, Han, W
4. KkFEFIE =g {LinEE 28 HiE=z WAt
BE R opot WiE WS 3O ELBHE & ARREE SEEEY R@EES %29 29
® 2 CHP @Zmyl %110 M (B D&
Table Physicol chemical analysis data of soils on CHP treatments.
Aggregation| CEC | O.M. Mg Ca N
Ttem ‘Texture‘ pH 70.5 mm9% jme/100g % me/ 100g1me/ 100gtme/ 100g| me/100g
EER WEL [ SiL | 7.6[ 2.09[ 14.4[ 1.4{ 2.5 \ 8.4l 3.8‘ 29.6
x |Z 2 x| L 5.6 17.83) 8.4 2.2 o024 098 40 0.2
| | A0.25% | SiL 8.4 3.06f 16.8 1.0] 2.3 58 6.3 6.4
# |A059% | SL 8.9} 3.84/ 18.8 1.2 2.3 5.4 } 5.8
¥ A 10% | SiL 8.81 3.89 13.6 1.5 2.1 4.9 12 ol 4.5
% |B 0.25% | SiL 8.8 2.99 14.4 1.0 2.3 5.4 5.8
£ Manure 1.09% SiL 8.6 3.28 14.00 1.4 1.8 7.4 4.8 6.8
B | Control SiL 8.3 3.7 14.00 Lo 2.1 7.4 31 6.9
1 B{LBMEE RE0 M R st 2o},
b KL R %364 Bt CHP jEaisb +ukimikel =

BKERERC] 52TH SREE b Hild 8 A= gEDE 9 BER
Afiplkez WAL e T HEE e %3 1

& @ingd ek L

Beds 2 ¢ + 4+
® 3. CHP gisizl t@Ek #igd =l 3s &
Table 3. Effect of soil aggregotion on the CHP treatments.
\Aggregate size [ !
mrn 72.Q 2.0—1.0 | 1.0—0.5 | 0.5—0.250.25—0.1 Total >0.5
Treatmeuss | ! |
A 0.25% 0.60 | 0.83 1.94 5.08 9.61 18.06 3.37
A 0.5 9% 0.74 0.94 2.21 5.16 11.10 20.15 3.89
A 1.0 % 1.04 0.94 2.78 6.51 12.72 23.99 4.76
B 0.25% 0.78 0.89 2.07 4.88 9.65 18.27 3.74
Manure 1.0% 0.61 0.94 2.16 | 4.95 8.77 17.43 3.71
Control 0.62 0.80 1.67 3.67 9.18 15.94 3.09
%z 2 # : 6.51 5.81 5.51 26.6 7.83 32.28 17.83
REFHMEA
Average value of 3 replications.
E A8 1A >0.5mm K@ BEE%Se] 48 Bike 1.713% ®RE g A& ¢ 5 4
M+ wd r=0.99 24 1%K¥e] g HEI o] hE{tel &L = HEozAye CHP

ARl gz CHP BEE Wyf#tgs st @E o H#yS Caoz 443,
HBERE kT EE CHP 1% FE#Ed >0.5m.m ki a2 wiE(L BEE s} CHP-A 1.0%E ) 4 >0.5
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0 0.25 © 0.5 735 1.0
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Correlation between CHP treatment and
aggregation(C>0. 5 mm)

a3 1.
Fig. 1.

mm K] 4.67%24 %@ HL@ 17.83%%
Hggsle =1 REskg .

28 AREE FEAY xEe YA 8
Kit ZEFFEE A4 2} e Aoz vl
CHP o] Cattol frRdte] +Bire] &S Na*

s E%sle @ colleide) BEEozd +@
colloid 7} fleocculation == #HE/ o & Aoz
AZd, 3 k@Y Wl Ja WES find
+#@e AEFES NBErEs 34 2L BKRE
nolx Qo SEES HSoil >CaSoil >K-Soil
>Mg- Soil >Na- Soil 9] FAo]xm

BB s H-Soil> K-soil> Ca-Soil> Mg-Soil>
Na-Soil  ¢4& ng=z stg=h

f19 BEe 29 Na-fifie] Ca-t@ioez whH
22A HEHBe BT RE(LE FoiAts 4
£+ ¢ 5 4+

oy ARREREANA RS BKBEE
el A ksl 3y Ca-& Rk 2et: floccu-
lation R e = o aA frRgte Aoz 4A4E
t}.

. ke A E KR

37 BiG9 Bk 2~3H A o2 BKES

madr wR #49 2sk

® 4. CHP g#Enl B BR
Table 4. Effect of the CHP treatment on improvement of permeability
BRKEBENEFRERE 7 K B ) & K #H E@E
5 Treatment 2 The d:ys requi?;d on %otal volume of leahed Rate of percolation
catmen leaching first water(Index) (Index)
A 0.25% 2.8H 1,979 m}.(215) 57.86 ml/day(150)
A 0.5% 2.0 2,320 (252) 66.29 71
A 1.0% 0.9 4,128 (449) 114.16 (295)
B 0.25% 6.6 1,534 167 50.46 (130)
HERE 1.0% 13.6 845 (CP)) 36.11 3
¥ #54 9 13.2 921 (100D 38.69 (100D
CHP ZE7 #kid REMREE 21 X499 B /~A1.0%
Kiate FEEMAA L@EES) o) 15emd £ 400
WEE Bl HokslE BRe| CHP-A 1.0%E 3"":;
AAE 0.9 AU Kool MEBEAAE 13.20 o
ol Mgon HAKHMS MBEKES WEERE 2,400 A0.5%
921mle] stel CHP-A 1.0%EE # 4.589 200} A0-25%
4,128 ml 7} Bk Q1 BKEE (ml/day) = #3355 1,600 < BO.25%
2 #@mEel BRY b EAEE 2ol Fo= 12000 Conrol
aW 2 WKAK 4T BKE REBEE e M L%
EARE WRE JxlA SRER gl Jlerle L - e
ARHEE dohi- SREES AEY B(LE 7 e e
3=
e g 2. CHP BEA #KES RE
of Bkl WRBRE WENA HRld wpsdz2o] Fig. 2. Accumulated volume of leached water

RNEL wEY E= A Cate Mz H

on variable CHP treatment.
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flocculation d] 4. o] =A @RS Qoba A 4H ).
o] HEL KEEHY BHKEKREE H-Soil> Ca-
Soil> K-Soil > Mg-Soil>Na-Soil ™ ¢] 2} = Bl A
= #EL 5 dA8 R B#E A #ERES CHP-A
0.5%@E HEstd jEt BEe vlssht #K
HEEd o)A e HEES ofF FAES Aoz w
ob #KH: HHel & Catto]l HE BFo] vtz &
#R e, ek RS Bk KB olFR
FERZF flota BEE 5 9l Aol
oh BRENE '
EREE-2 £8269] UK Hikdl ke Al g ok
T KO E Estd #ky B2A REAZ .
FHREE FKpY By ©Na%) Biie o
d 394 CHPY gBEEe] #@ng =5 Pid &
T EEE B(LE v Zo mERd S K
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Fig. 3. Sodium concentration curve of the
leached water
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a7l 5. #EKY pH #{Lihig
Fig. 5. pH curve of the leached water

T 9o CHP fEEe] & -¢5+5 823 #ka
mEEEsl oS HEdce A% no F4

a8ln 2949 BREESINad B) REihRs
39 #K(leached water) o] BEMRr g KM
o fEez BEEC] BE+E DHIY BREE o
strbe A& vrEhd e

a8 K #EPEY SREERANA S WREdE
o] U BrEE REdEE 3 AY EEW B{LE
Bgod REEEs o9 B3 MEREST
#KZF 1a1ER W] = CHP-A 1.0%EANA = +18
ol WMER # 80%d) HEI = Nalld.6egel &
B g s CHP-A 0.5%ENAE 12.1g, A 0.25%
EAE 10.9g B 0.25%EN A& 7.4g° &E
i o2& bl g e

—RW A O N oW
T T——T

kB # Days

2l 4. CHP #HEH KBEN) RR
Fig. 4. Accumulated amount of the leached sodium
on variable CHP treatment

0.5% LIFE dojA= o714 shre] #inge 7
AA g ol I 4 &K HES .
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A2 .

ol A& B M) Natrol MY =t
Ao EEE BLE A HEEel A Bxd
2 88 colloid o] HEY B#afk Natzs} CHP &
o CatMel #&s B#sel WMol HHEs A3
& o Wime 2ASA ol o BB B
FEEER BN

olgl FE=E R4 wol BK £ KREES
(2 717] B A BihBe e il SR
2 Ca**g Azl e & HR7F doEz 443
o At SEEES] BRRBIE BKE A O
A g3 BERS BK BTH @S- aRE S

skl B o PR HfEE € 5 slot &5

dl4 u= Ca-2 CHP EHd =z} @ins e

* 5. CHP BRER| Lk Wime] 2t
‘Table 5. Change of inorganic component in soils on the CHP treatment

Treatments pH me /(i?)O g me /l\f(ggo g me /Iioo g me/ 11\1(3']10 g
A 0.25% 8.3 5.6 5.3 1.9 4.6
A 0.5% 8.5 8.5 4.8 1.7 3.9
A 1.0% 8.5 13.4 4.6 1.5 3.1
B 0.25% 8.6 6.0 5.0 2.0 5.2
Manure 1.0% 8.5 4.8 5.6 2.1 6.5
Control 8.4 3.8 4.5 2.0 6.5
BEEL® 7.9 3.8 8.4 2.5 29.6

Mg 3 K= B3t el slet. o= ¢ #ge CHP
BEC o " Caol HR=EA ofx Ll
colloid o) WEAG R Mg 2 K& Bl fkslhel
@+ Mg 9 K7F hisdeoz 445

g}, CECqj u};é]; L)
FK TR SR LE R G, CEC,
BB RS OoWERes 6 2.

% 6. CHP g#f] CEC 9 BBk 55
Table 6. CEC and phosphorus absorption coeff. of soil on the CHP treatment
Treatments. Organic matier WS N ior shospbores
mg/100g )

A 0.25% 1.4 14.4 " 51

A 0.5% 1.3 15.6 60

A 1.0% 1.5 18.0 60

B 0.25% 1.3 14.4 51
Manure 1.0% 1.6 14.0 51
Control 0.8 14.0 47
BEERLH 1.4 14.4 47

F6o 4 CHP BEZ FHHUSES HEN 18 2. KEHE S8
3 A9 w4stga CECx CHP-A 1.0%E7 % 7t AEERE

FEa WA= 25 858 Himel 9.

#% CHP & ##Es9¢ e CECY BmEKk
o PRI 42 HHyaE] MmmIgE Aelw
ZKHIM Ca~humate 7} S##kel Na-humate =
ol —#7t Bk wH3E BEHERdGn 444
v, aEste] EHHaEe] ¥lax @& CHP-A
1.0%EN 4 CEC 9} Emmuaee] EF 2 BHA
£+ 7t a2 BaAE jidE 84k gld

EERULS SERET WATY U BPARK
%+ Mol =t

79 HEAES 37 BRE BEANE &
BEE 5] Ealy £HE shgorh 25 AL ¥
HE A4 MEEE wob Lk MBEA T4
F AREE7 R & ugdH.

58] BHE 50 HLUE 35 CHP-A 1.0%E:
2% it A Emame #AREd K
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®1 CHP &3l KEEERR

Table 7. Rice growing status on the CHP treatments.
Enpan #  E(cm) Length of plant LmNﬁ:g%%z s
transplanting to(t)a;l ¢ effgc.ti?ze
B 0B 10 18 24 35 42 51 58 65 108 | llers | stems
Treatment —
idﬁsﬁ 28.9 41.5 50.0 54.1 54.3 55.5 59.6 64.6 72.1] 24.7 22.7
A 0.25% 26.9 41.7 48.3 50.7 50.6 51.6 51.0 49.1 59.1! 24.4 19.7
A 0.5 % 27.9 41.1 50.1 52.4 53.1 54.7 56.0 57.2 68.6 | 22.6 21.3
A 1.0 % 29.7 42.9 48.6 52.9 54.7 55.5 57.7 61.2 72.1| 26.6 23.3
B 0.25% 30.9 42.5 53.1 55.0 55.9 55.6 56.6 56.4 66.4 | 32.6 19.3
HeRE 1.0%,Manure, o) ¢ 455 599 54.6 54.7 54.8 54.9 50.6 54.3| 27.0 12.0
ﬁﬁﬁ% 28.8 44.1 48.0 49.8 50.9 50.5 49.6 42.6 44.2| 25.0 6.7
IRBFEHEY

Average value of 3 replications

stel R AL LRel A Amkda Yo 5 o] ke 1Y 64 MRET BHRARS L&
3 EREEY REEES 99 EHEF MZESl 9 o BRUMAE BEEe WA Lt

S318 ERel Fol S5t WY MERR kol By h#kA A B
130
& 120
g 5287 Normal paddy soil {110 =
2w % oo™ w
E AR P g A 1.0%[E % ~
Fﬁ .
- L
—
~ 50 M 60 ﬁ;{
5 i . r . N SR mE 50 -
s 40 ‘/ : Control 40 _
i / , o &
LW ' NWE
\f ! 10
LU ANVINA KW 0

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90'95160105{10
66.7.2> 4 HEHE (B#R) Days from transplanting (’66.10.18)

agl 6. BMET KEEERR

Fig. 6. Comparison of rainfall and rice growing

a2 7. BBE 75 H 99 KEAER
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s o] WEs)l el ekskon} 20 ALIBEE B o2 SREM AWRRS & Ve Fx gl

Fidto] Aol MEs olgsta AAHt. :
aEn R7Y HBEWE u BWHAEME KB KEFEE & pot % A2, RBE, HEE

TR M2 EAS 2ol WES) Bed e & L WMES BR £8H 2o

BABEe] wold HHHEME EWE) Wt HES BBEEIA BEEL WMot Rt
ol ABHEY HT WED Hold RES H8olA MRYES BERE weh o 2R

2 Estn adz WEF HESDLA dFelEtn Qo REES BESdAER £ 28/ Jgew

CEEEY

Y. KEHRE :

Lk EBEs 255 #Ee) gelxw THES

oY 7S BRE 5 A AWREE AL A4 ETH MEY AE deiATe AE vheb gL ek

= 8. K B R &
Table 8. Yield cempoment.
N A2 K E
" Treatment t}griicgtﬁlgxﬁt Wir% of r?ixgh gri;in. V?/Ft of 1%00 gri;ins! % X 100

E= 2 % 22.2g 12.68g 23.13g 4.17
A 0.25% 21.3 3.98 ' 16.90 16.58
A 0.5 % 22.4 11.24 20.00 2.94
A 1.0% 25.8 15.38 22.47 - 2.08
B 0.25% 26.6 10.88 20.23 ' 4.31
HERR 1.0% 22.4 3.42 16.45 . 23.98
Contro 15.7 0.96 16.26 76.04
SRETHEY

Average value of 3 replications

¥k R (gr/pot) Yield of rough grain

16
1
12

10}

O N & o m

[ & Rough Grain 8.0
fINa && Sodium 7.0
{6.0 gfé
5.0 E
R
14.0 E;ﬁ E
3.0 ag
{20 23
£
[ 9 1-0 w
/ H

Normal A 1.0% A 0.5% A 0.25% B 0. 25% Mannue Control

paddy soil

1.0%

a2l 8. CHP @37 MElEs Lifd Nagk
Fig. 8. Comparison of yield of rough grain and

sodium concentration in soil on variable
CHP treatments.

29 7% CHP EEA +ifish Na R HEK Tl KEEEY THE= sk A 1.0%
#3519 BRE e ded o] MEM S FEN BE>T2H=A0.5%E=B0.25%E> A0.25% &

ql

URpS

MRl dew HHEEE mEd FEEST %Y =#EE-REEREY BERE ad=. 29844

i Na 23 HRkEe LS.D. #E &RE

BRER BHKkEY & LS.D #Hmes B Higs]l 22 A 0.25%E, IR, EREEAAE
38 L.S.D.=5.52 o . '
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E e vElfaz A 0.5%EY B 0.25%R
= sk NaClo] #5 0.34%¢°]) 9 oV} BE7} M55
I EEEAT AY nlxd kEE £3od A
1.0%REE 0.26% =4 FEE#HZuTE 25%4 © &
K geg v Fo

e mEERUY) kb KFEEEO MEREE

= 0.3%% st

o2l 2 CHP-B 0.25% 7+ CHP-A 0.25%[Re} t
She] o] BT FolA AL obul FEEHMAU B
o] dol Ao 2 FHikE W WILBEE KHREB
A BEZRE ue CHP-B 0.25%ES A 0. 25%E
o] sl BT dexle AL xol HE ¥ 4

et

Ir o

=

Tt LY BEMERNS st W BAM
o E#E A7 5 Q= BEAE HEY Be
2 hpe EERE o 9E L#@KAKS CHP
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1. CHP fmt W+el KiBitel HEg Fo
B BT R g

2. BKEL BED MR el CHP-A 1.0%
BEE SR hold Bk A %3, B
Kol A 4y 4.5 f5 2 st ot

3. BEECRE CHP BME S WML+ mih
o RES HT ¢ ADE KK 9o MAER
st BKE fBfEgd CHP-A 1.0%EA A= b
&) Nast # 80% 7K 9.
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£ el gol A mmel g

5. KEAEBRIS BRE Kl 27 BEs
dorort o] WEFE HAHI vad 4H
% ST LY mlREd Whlstd BEE, 4
SABE, ] M = 9}

6. FfkE-e CHP BEE 4=t #nslgder
CHP 0.5%@t EHEd BHkEe] w&sidx
CHP-A 1.0%E = MREE b 15 5 Ll ko]
d3 EFHRTE H 25% B 44E 29+,
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