ISSN 0388-8231

Bulletin

of the

Agricultural Research Institute of Kanagawa Prefecture

No. 123

w52 I 0 R SR8 & o 98 P

RN I

8123 &

HE #0157 4.3 A

T RIS

b

P55 IR R SRR A UF 58 R
(A RSP IR T FLARD

Agricultural Research Institute of Kanagawa Prefecture

Teradanawa, Hiratsuka-shi, Kanagawa-ken, Japan




i %

AT 1235
I Bull, Agri. - Res. Inst, ‘
i Kanagawa Prefect. No. 123 }




SR
B2
B3

B3
#2 HW
B3
]

O

*

Ak

okt
Rkokok
sk sk ok
Kok ok ok

seokakolok ok

(P9 3

wroge (B 2 Y

AIRTFA*, Vel

T ORRFEAEE, (LR, SR RBRSAT S R, BRI SR, RAIRHE

OBUSE=, IR, RAFIEE, KRBT
OFRINGE, ARFBH*, MiRFR
Ok A, (LHER, BERESES, AEhs 4 FRTES

O], 2HIEZ, /KiF
OIS, GREA, BRIRE, SRpbe

OFEINS, MIRE L

OFHhIs, WAREDE, e
BRI, OB, ANPRZ(E 0k, B I AN o, g e

'T'?‘ ’J.[ ****‘k ,f])[ "2 He ook kR ok sk /{] (lle'lj 1 2oRokokok dok ok

TS TR SRR B T

BIANZR )1 PR 25 5 )

LA I B 3

P IR AN A S B R
FZR TR AR AGE A SE R KOS SR

AR A SR T 2R T

IR A v 7 A4 bz ekl

T

b

DFERE &R B R & LR AT - 7o)




SR A TR MRS 4128 5

m
“
=

HITIRO B SR e B35 BAFSIT9E

prEa [7AN
fa

LR HOKTB YR D LT FF [ O MR e vnen e 4
BELE FRRKTBIRD LSRR R e 4
801 ?q,,ng»yg@//}ﬁ,fiu;zga[/,,;.............................................,..........Z .............................. 13

B2 HOKTEIRIC 3 b A T A O AKRGRES oo re e 16
O I T T I R U 16
O AR T B EEIHBR v 26
BB KRR T & GR AN v erresemee ettt e 28

3 IR M E R G A D T e 36
B LT TS & B EER B et 36
BT FEKIBUROE & I BED AT v 40
BB KT TR DR BRI oo vrreeser oo e 51
B AR KTBURIC X B AR TR OO B T e vveeerves e 54

HEATE  WRIGIRD LR A oo 56
L T R AR DI v vrer ettt 56

SO GATEIRIE T 2 U AT 3 F ORI AT oo eereserseneeseseisseses s s 61

L SR 74



1982 %’l'ﬁ‘f)illﬂlﬁ”\‘ﬁ’i BEMEITIAC Y F 1285 1~80

Y SLAPY -

FIH PS4 % Bl 280 9%

Development Research on the Utilization of

water Purification Sludge for Agriculture

WX E B

RIS 2 Bk & T B B TH Y, B REIE T 5B
REUTRRIIT 2 2 L S h T B, AT, SH oY, e

DRI DO L AR R L, BRERH oW R I S Lk 5 &

THEDTH L,

1) HUBe iz 200° C B Gl X s Rk O PR REF R EM TH Y, »
OO LR X o TR S A, B A S S R <, R ) oV
NAIEDRMA b b, FLEME LTHETH D,

2) JKERMEE WS & U, B ORI A TR L, S B AR
T FEo AR M M oo W & SRR U, & TokIest T B % 107 —

AT D 10~50 b Y ANEY TR B T BRI S L,

3 M~
KT D ORI RO TN T E R L, B ORI A R U,
O JHRPORESEG REWHEr L, W ORI S Cd oI miL)

FIR107 = e D 10~30 b VAN TCH Y, TR

BEW» DI, Fiho, THRBOR Y v =B XU T/ - D, K~ OW
W, ENEESE—UOMBE T b L, AEBM OIS &ty

Holn o ERREE U,



2 1982 whZsiHE

IR FR 2 N DA B i o e LT R
EDTERTER b DTH L, LT, KO
B OFEEL AT O[] L RS LT Mkb {
OV & FUB 008 Sls Lok o4 s 4 & -
BT LD EELDRS, i, VRARBHLEUKEY

FOAFE E BRI TR
YR 7SS (Suspended Solids, Rl

FERTCS S0 MWDK E TP RS 6 5 h,
u“ﬁﬁwﬁ>bb0t EIARIR T e & b o idsind 7s <
Frakx oo(U*mfﬂUwDbS&M\LLk%MWL X
i”L, 1?1"(%“1&‘ S5 & ‘-lff» 1< fnid 0)‘}?%'

5y i) 7}(J‘>,~ z

,Wvﬁmmwﬂ
Stom”ﬂmd%béé bk, AT,
%*%c? %@T@O,TMW“®meéV@mM
S & U C ORI s & BTG O ST BIEIA
Md#:“&k65o
HARIGIEDO VBV, A TN, Mo diRie fsir
BTHEOWERLNKEW X o CPB P, X BIEANEII
B A EMIIND B TR O B E A Lo Th %<
LT 5, Lﬁjnof,(ﬁmﬂﬁukm” R B85
uu,/m@@ ) HEW, L#Eo ]
T DB S i
‘(')‘Y)b@)@&;‘/ﬁi T, ELTHEEKD HVIEY
== GRY7 27907 it %

g

Gl fxf
B IR D

BB ENeE B,

23,36, 37)@\:

THA IR 2 U LI B 0 V5 19
FOpH PRI E 28080, 8
Uv~%%MLLJﬁmmmw(M K9 % Naod
o WFGRMREESO TR o 1
'Afﬁwb R i
‘5MS%QO%T$®Kﬁm%iﬁ
L, CERT-ROKEE o E TR
%o

ATIGE DR R & T B PR VTSR | W PN I Bkl 4
SEMTAMEEN G « JEASRD 3 Lol (FRR
WL DB VIR, MEL OISR O 4Rk
TEERT A U - ORI X B 38 R ARLE T A

N

D, SOOI R X S 7 e — 2~ M3 1 P
R R D TH S, R 3 XU AR Bk
U3, ATKHICEGE SR OO E LT 5, SR

THUSRIER S X ONR A TR %&Lﬁﬁén,ﬁ
U - B IR L 0. 15~0. 36% 38 & Sk H 5 A
43~5%F<MAwﬂwx&w& o O, THIRX
VI P02 o0 ik st b i dd e &D,iafmﬁW&%M7
PAERC ik 23, & bic, (BIREE e Ay, Wik
RO S — - — A EEFI800° C Tkl & h, KB R0~
35% DRREITIENE B b
PEACGRETS YR D P B 3 351
B LoTEED, }, 13
JIBR s & SS 58
TRLIEHDTHS

B & K

ERB DI
fu /.}Z\)/x e

L IO b T W R 3 oIk Faidopom, 8 Fasoppm e b, < ol SS fodk i
HEokity B R RO ERBOKEE
N I Y B
. g [*———ﬁ] ) X 5
R L ¥
.,”4 } E }(.m‘
T e i ,)fjwt e i 4

7 58 it BE ok

g/

AN

(TR RS

\
b
b
=

PR 7w — 2 — b

L RORYS

<’ VgL 5 /J\l»u>
P 5 i vk 2 BRIk )
I ARE €
(PEE IR K )



HIKIBIR D

FIF B3 B B DIE

1R FURTIBEE ARG L S SHtEEmA & (RIS

S - B H

415’6‘7’8]9!10]11

1211t23

¥ 8wz pem | o 7\ 9. 7] 12

40‘ 92‘ 11‘ 24‘ 23

5. 7‘ 2. 7! 11 17

120’ 14:4l ]91

630} 1,571! ]78! 356! 304

1
|

99, 4—31 136] 267

AR D54% % Hb T b, i, [RKEO DI
TULBE O TR iE - SS 2298 LT %, 1976434
VLI E DN NS, et - T SS it g
W kb, IO A, HAKE BT Ao
HER AR RN & 2 A8 & kit & rodaie
LoTEGTHLDEEZbND, 4%, HKIBRO ML
RPN & Iy, AR L SRR ekl B
B &5 ’E‘?‘é“/ﬁh/ﬁi’ .ﬁi;!& Tes 5, Fiz, [EEE
CERERIOGIRO PE I DT b - T st s b e 2 1
b,

Ak &g b, EOKTHIRO R & E O f e
AT X » TAE BT 5, Likedd- T, AFREKTS
T HEERIFIC B 35 gl A & o> X 5 Wil % 23 A

| 8.9% 10 5 19 5 . | 56 80 3.7 3.1 43 17
4.922 337, 129 223 118 119§ 85 49 70 226
2A O(OH)
<1075 (£~
A -} x107% (£-SS)

1 t PACHE=(=1.23)

: PACDAL Op
2A0 (OH)s
A0, =1.53

(=0, 1)

Hive o 2T B DY, R O AR ORHECE A LRI

F AR R B R
TN B DIZ |, 8123, 36,87,50)
DOERIF 2130 5 7o,

BV TRl e P NALIE (X )

W LTh, TR
AR LR B TER

ORFENID L 2 e & B, AR Lasd il

Fls REERG ST RE & 7 B
Fhb,

el
L

L 5 o Bl iRk DR o3 e

ARG, MRIBRNIAEAGECEROK T X o

RS0 TESi A St S

WH4 (Q975~'71) B X
TR R (Q97TT~T78) BB LT A S rY

7 MR 4 D ARCE o CHRIBL, ToRRE L E

EDTbDTH D, ks, AV

AIBIRILIIAE T e 8

DIHR A" DEFH T IS X S it o7,



4 7 1982 FhAI LSRR A T RS0 GG 415 123 4
D, bk (0.02~0.002mm) G i DYB0% N AL, R ok

B1E FKFREROBENALOEY

P -~

BT IGO0 H b R

HOK D E SR

1. B &

HRTGYED BPERLL,

B

1)«4%“)1}«& E ¥ A I B

A T EUE

(& BB iy
AR J

Yoo TS E - e CHAA T “?&9}%’}"«1{,:
Too B OHIIT0 A » ¥ L O CHIC X DT - T,

B D AR 1025 N K3 X 0%, AN ~
fy — % Utkc, vb b SRy~ kel b
HIPL S v b ks OV & Lk b kv fe,

FH & f’&"k%ﬁk i T O R W HE U T 5 e,

Tk &L I LR muﬁ LR A A e A T @
T 3 ~ 4 WIS L, o< v v il kbl
GE LT,

Tl SRR,

FHALY Y

B iy e Gk S
), ARG («;m“'hu)l' I YN e ¢ ('m: (A‘L.‘x‘.
AL - gD o> 3 & L, 197545 3 SRRSO 3 b
PRI U feg WA #4500 & & NaOH ¢4 1”;"11&‘, A

200W TISZMHALEE U 7o, RERHLIE < 0 iR Lardis,
R SRR 2 BIA S by (Na%ﬁrate s, 18N
NaOH a3 L OV X s Galei Cu, 7 4 2 —

Ni) X bfroic,

3. fﬁ%ézﬁﬁ

(0. 002mml)F) 5
JOSICTH 72,

D24~2626CH b, LM SICLEs

HANIFR DAL 5B X ONEBRY IR A5 Bt o0 R
i B i U5 % N A, S b A LAN35~40% D il

BN Ll AU LT, R i 16~ 1895 - il

HIRL, W CL &g P, i Uiz 820 5%

A R I & e 5 23,

AY DWW L TR Rk Lo

bz ERHEETE L,
(IRES IR AS

Lagiy iUl T
DB B,

il CE Y ~—, ko
ERES Ol AN

B, L LR

Lokl CGaRVE~WE) s

D i ”’,—*it'f‘qi,, FcA LRI O WA A S M A B

CBA D ks .«4//;@,{»;,»: TnE PR DT i
i)

ARERIGIRIE RV T B 5 o D B~ S o & L h Ff

5 WA B o 15 R R B - T, U ek
ECRUCHAIRIID B O, M E LT sz Lo
B D5 b0 L bk,

(2) AL I X OIS A
RO, RS T Eofidd, B3 Rt il h

TH D, WHIGIEORFE JNZH-E AR 11689 C
B0, AR A B R R A TS KK S il & s
LT, SERERERTT%Cd Y, i

e GOEMERD OB & EERBRCH - T,

M”ﬁ\'i BUEDRIL 4018, 2 ~ 1 w4 23 F940% ¢k
L% <, 1~0,5mmds 00, 5umbh 23 F R F M2s% M hh
THD, J~2mik %D AR L Tz,

B fghic ]
IR RE S 1Ky
Do BRI BT

I %??¥>/J<%’39)£0>fﬁ K5y, pHOZIL
DELIEE 4 B RT LB TH
ERUT LAy D

Al lwky,

Frkd M’,Z&K‘/ibfco Wik g T Iy B U, UK B BB e R o i b
WO BTG IR (2~O 02mm) {5 320~ 25% T i DOREFR O TH - Je. pH I3RS BT %
g ok oW oo R B ML K
. bi o Wwolw o B v |k f-
fili i 25 WA il o bl 9 W W o Al éé I i o f I i
1. %) i ] i T AT 6.9 17.8 24.7 51.0 24,3 | SiCL
GRS« A P 6.5 14.7 21.2 52.6 26.2 | SiC
2. ] e A 0.1 45.3 45, 4 38.3 16.3 | CL
CEENNIIH « 8 I 810 B o 0.5 45.8 46.3 36.8 16.9 | CL
3. fe 75 Ve = 0.2 44.6 44, 8 39.6 15.6 | CL
(/fr’\nn}JII)H o O RO 0.3 46. 6 46.9 35.1 18.0 | CL
GF) 1. BRI (PRGSO N1 75454} M2 CT44R12H N3 '754E3 H

RS Y
3. Mmoo

RIS

. IRH T AR, IR 200 CRAVE T,



FATIE D ESERH B3 4 DB 5

W SR We K [WHRNIR0s T 7 LK

€l TME’%/J W%
WO D A (%) : - -
Fit i3 ’/;‘1 [Féil JJ)QJ t
43 mn<| 3~ 2 ‘2 -1 ‘ 1-0.5|0.5> % 25 7w [
t Rz Og 7 = | ¥E8K
HLIRGE 68, 2 76.9i 2.9 8.9E39.4 25.1 23.7 v
GE) 1 ; : 7543 71 B W4 8.818.7 725 3.1 6.5 25.3
Sk - Wb —  — = 9.2 3.8521
AR Mok 1128 ST VAN iV § R
MAR HAIGROIIC &5 & - Ik 2L 4 b | 12.310.3 77.4) 12.3 10.3) 77.4
W EE A f 7K 4y pH S,

i e 7 B : o (Hz0) QE) 1. SEEUBIEEARISIE GRATH « )
wooW W K : et T,
A J({/J: Zovmz Ok 8 83 gy O XA DR ik, o R I B kL

2.200C B |2, 5% N 3.1 s N
0 OC ot SY6/3 (50 ID ’ 6.7 M D IENE & A ERRD BT s o e,
3.400C » 7.5Y R6/6(1%) 2.4 7.3 IR .
. o
4.600C #  |7.5Y R6/80HE) 1.6 6.9 4bWW”J2& 77 = A i
.+ 7oy o o ‘ﬁ h L a-
5.800C ~#  S5YR6/8 () 0.2 6.5 RiOsks J07 1 7 = v 0f OPFEALER (Na
: citrate) IO 7 = 7 =il (4N NaOH) X
S . B e
6 {jggai;% : 23.1 8.2 DT, X OFRIIE 6 RRT k0 ThH D
1%ﬁm$szijl(ﬁM) WA B IE IR Ao & LTROs32%, 7 1 7 2 v/ 8
""" AR 2.5V 6/2 (R 2.1 8.2 102, ST CH ke T, RIS
5 ; 14
D L R (SR b WMGC52%, KiLMIC2s%0 G E R, T
5T R 74420 7w AR REE S <, ROl b b, b £ he
WEERTGE 7543 H 71,

{252 & ivie, BCERIHIRO S bl 5 2 A5
Tz o }/}{ré:w EERT D - 7,

RS TUL, B GIR O A R B ORI X B 0
Do — F — ﬁn{’}800 CIBIATVS, ZO4,
IR ORI SV RINT S 58 2 h
bo ARHEERIL @@mmw1ome&&M@uR&
?’ﬁ’n;b I35 LTL BOTHL, CORNE, WL

GBI & OB BT, %l e L
THVEPHEFER L TW B & E R fEECX 1,

@ BARIERO R

Ty KA AR

HEM RO S ERITEs B, chic ko &
%T@ﬁ&m@W%L HY = U, TR S R
UG, bk d (882353198 L, b by
I (41—-50—55%) Lic, Lal, #ibko &t b

v, XBRHEHTIC X B RS-k SR oo i)
TR D RE R T B, Mg &
Kofufn, 27U vw — vl I OShndiiasmss
AT - T, XHREHIL 37 fii-or_ob\fﬁ‘07‘;,%3;’;?1-,
IR A Bavk, 52 Bk AsE GRAGIA
S »)@Ml&/wbwoufmbh DTH
%

7 #
Mg s - i sk 14. 38 w7 = 5 1 +, 15A 1
EvEyuFq b, 10281501, 9.2A wud
£k, 8BA AN, #LT7. 14A whA4 Y vis Xt
g4 (2WEED) OfWE ~ 728 bhb
3@%%,/Jbi~ﬂﬁﬂ‘IHB4ALt/tU
of b, 3AR 7 T4 R, 10,2804 F 4 b, 9.2
A w454+, 8.5 BT, * L. 14hw o+ Y

VEIV e T4 C2WEH) Do - 2 NS
WeE RO MOk 49 s,

i b SRR R, < FWM{ KAl stk 1438 w7 e 54+, 1281

| EVEYEFA b, 10.2A0A T4 LD~ 2B,

L IRIGIE GRS « s 4&&44&8%& 9.2A ¥ F T4 1, 8.5A WHEREHD ¥ 22 B,
2,435 PR &) Am%>03m4§w4mg T MAKE AU B0/ w T4 b (2WESR) ok

3. HLIRTBIRCEE oo B - @)oammﬁ%&%# S~/ BRRHDLID .

| K%%mt%ocwxuﬂmmaAmyn§4r,w




6 1982 HEZS)ILA

Uk

Cu Ko 2 9)

() 1. BB CEBIR) (TR 12 A RGOS & ) 3R,
2. Mg—AD: \/Ig“f@f - M, Mg—Gly @ Mg™ Rt 7Y 2 o — LR, K—AD @ KHiafl- }L&“
K—300 : K™4uAl - 300°C hndk, K-600 : KAl - 600°C jn#k,

W2 XEEYI (EHAD



KGR D

Ageveyrrqit, 1004A 01510 LY — 2 0%%
Bo 9. 28I Y A T A b, 8 5ABAED - o
BB, T A I D F Y v X0 w5 14 (2 WD
DN~ 7 DERDBRSD,

. KBS 1:600° C I iEnT14. 301 7 = 5 4 1+, 124
[ CRE =2 G N T 8 2ACA TA F DY~ LY YN
8 5ACIIFABIE DY~ 7 03k Y, 7. 14A Iz s 2 5 4 ¢

(2ZWRELHD) D& — 7B bR S,

)y b

Mg fii -z stk 1430 e v ey morg 1 &
sw 4 b, 1001ARA I 1 b~ 205D, 9.2AK
AT b, 8 5AV\«f”JBﬁ(|7JM.Jﬁbﬂé 7. 148243
FIVEIGre 24 (2RES) OB E— 725
BHEHRD, Tods, 3,238 53 19A L iER oS-
Y- iR bivie (EHRNE) |

Mgfufn 7 )ﬁw~wﬁmjx&wﬁﬁm%y%9m
FAIDOE s B8HY, 438 wres 4 r, 10.1AK
{91 P DE— I PNERFRED BRI, 9.28 iz v
F 54 b, 8.5A AT AED b, 7.14A iz p
VYRLO T A b (2WEHD O — 7 2
Th, Eh, 64280 ILET D 2 WSS b,

K Bl 0 s b iE14. 3A s w 5 4 1, 10. 1Ak
74 EEVYEIRFA FOE—ZBHD b RS,
9. 281z vH 5 1+, 8.5A AT DY~ 2 05,
TUMARIE D F U VIO /B T4+ (2%EED O
W~ 2 BB bR,

K 8 R -+ 300° C sty 14.38 o m 5 4 5,
01A AT L Eevelrrd bOE~ 7 3RHDE
Mo, 92813 ¥ 45 1 b, 8. 5A W MBIHD ¥~ 2
B, TUARIE Y+ ) VIO T A (2RI
DY~ 7T B,

K Ak 600° C kil 14.3A 1 7w 5 4 b,
10.1A A T4 M e veymadFbOE—2nREns
Mb, 9.28 1Y F 51 1, 85AKMMAED E— s R
B, TRz w5 b (2B OV — 2 p3f
35,

Bhby 2y B IRSy 1 3 & OV X BT O S s &85 13k
WL B i e B 7 A ERDTHD, T
Mk B E, KihsTcit7 ey, FaiALb, b
AV, TUEVRFAL, AF1 RS, Fofl
YA ZA b, S0, GIRERRD bR,
TV, B4, Twuray, ZusA b, T
FYywarA b, €534, BELSRRET, Tofl
BAYY, 154 FREDLRD,

DB O I EERBETRIE, KBRS K

b b

bk K OUkE i

WTR O b MK

4 RZOJAJb‘Ch‘]{n hﬁt‘Il}zeo’}nﬂ Q, | Fd

ok +}H H!H | H |+ t!i
S I e o B o e I o R T s
GE) 1 BRI SEIA - ki (k TN

2 %
RzOg : Al ()3, FeZO3 Allo: 7w 7>y
Ch: w514+ Kn:wndyyw
Mt:evaymsragr 114541
ZeO: ¥4 54 ¢ Hb: 87
Qo it Pd o«

VLA SR DM R IT I — WS IR AR LT B L s
BhH, TOPRET—RIEHL TR bR &
TH Y, PRI A SR BFIKA D D AT
STCHRE R, B ﬁOéﬂf& %~<@ <3 (4-&‘&'%%“"4‘9/}) IRy
LCwB EREML T %, BERbc T 5% LMD
Hg & LT, IW@&kak Qf@ﬁaﬁ
RIS E ST H 0, DR (B
A A //&Jﬁﬂ{\uf]ﬁ)\? <, BEENGE hhshvy) gt

2 4'1 T B EEE L, AIKIGIRE, Lo 4ds
4 M“*%5 DTHY, HEMELTHENnd D
T &6 Z EDN o,

BAKTERO (L Fa
1. B 8

RIS IE R ILEE S, Y & B G B o
~ &b mm@u B e & B i
SRR D ARHEVOR & 5

2.&@%%

(1) —e b2 s

mhwmmM , o b 19
MKWL%5JHwﬁ?Z’W%,ECHﬁMﬁV&MK

Lo ERhTFRE L, WREO P L A — ViR
b, HERBERE2. 5% (NH)HPO, (pH7.0) ik
WL DI o o, RO MEL v 2 - /o
= RICHE o foo T—CU/ NI » A« Heffipk GRS
75), TNk — e kb fllse Uks, NHa-Nik
10% KCl el v 3 3 27 w 55T 0 F e it - 7,
NOg-N3 7 =/ — LRl

(2)  THIRINEL &y A

THIR O AL I U7 (I V5 O FE A it O TR
T 3~ 4 [ . (O
o CHEPPE S S OB 1 A4 v a5 o ilia® 217 -
oo

et By

W LTcth, v — v i—




8 1982 iz N ARSERR- O WIBE T RSE I 3 123 55

(B8 R HIC X B IR OBRIE 3. REREEm

A X Bl :JMMV\ 715, 8em (196¢i7) 0 7 2 1 LK (1) — sy

P R R (’LIJ\"J AYH19754 3 ) 2,975 % HAHIEDALEEIMESS Do i R EE 8 3, W 9k,

/\h WA EACIRIE & 70 B X 5 I, Ko FIHEE ProRhys > TRLT, 8 EKO—iY )ch M X g,
DA X HEKL, 4 U| nxu“r@h\iwfm o T RN pH (HaO) B UEAS 6. Tk L, ZEIGIE 8.0, W4k
WAL H, 1HRE, 2HBED 3R E Lin, WA THIR7.5 v RN R IR Ute, & opHOM AN,
BRET19764.5 H 9 H X b 6 J 231 3 Tof43 1 408 - TEIROTAGHEN i ImE haky o Ak 2 o &

7o PR, pHA » v Ak, ECA L& {05 Mo tto, FHANEIE Y i BB IS R Y R L
TR, BRSO T X b, ERFRIT o Too &R (BC) WpBabye > P> st s
WK I A MW ook E (100 & Yafe b))
K4y pH e | EC . BRI
Fh i 7 15 ik (1:5) 4Py 25 T
% Hy, O KCl | Yy | mvU/em g 9 s
Lo RGHIRE GEHeBEY « s 4.2 6.7| 5.9 0. 50 0.28 17.5 125 1,670
20 AR TH U8 GO I - kD 8.7 8.0 6.4 0.35 0.37 15.3 232 2,017
3o WU GEOR o B0 17.8 7.5 6.2 1.00 0. 47 10.2 705 2,554
G 1o GURHERIRIE) (P ER 7k )
No. 17545 4 1 No. 2 "744712 No. 3 754 3 J
2. HEHEVGE U v -, KT AR\, IEERRY 200 CIN AR T,
Ho& Ao A (, #5100 § 47 0)
' y - ’ b5 1 A Hion
i i I e A gl
g'dgo K o Ndzo CaO ;MgOs K0 | NagO| ™ o
\ i
Lo 3 MGhe CEaRA « Achn#) 618} 181! 37' 26 22.04 8. 98“ 0.79, 0.84! 32.65! 26.11} 125.0
i ! | i
NN - | | | ~ |
200 A0 e GEE SR m R - R 701 222 40| 426 25.00 17,01 0. 85 13.74] 50. 60| 40. 26| 125.7
! ! ! |
3o W B Ue GESu o B 806{ 268§ 53] 384 28.74 13. 29§ 1.13! 12.39 55.55 46.85 118.6
. i i | !
G L BREREeEY (i ‘eéﬁ{;%%d;;})
No.175%4 F M. 2 744E12 ) No. 8 C7B4L3 )
2. BRI, R v, KT AR, ALY 200 TINAVR T,
103 KT AR <, 47 100 ¢ 472 b)
T 7k 28 11 IH'
gl beE T-C T-N C/N | NH;-N | NOs-N 30°C 40C
% | % oo | N
Too RMEPGRE CEACRINE « SFomn) 3. 94 0.28 1 14.1 5. 98 0.79 16. 89 17.12
20 4k PR GEE R I R - SR 1.56 0.28 5.6 8.57 1. 07 21. 90 18.95
30 WoRRHIE G mom M - # 2.99 0. 41 7.3 18.06 1 0.49 44.35 42.89
) 10 SURMREUEHY (T SRk )
Mo 17544 9 No.2 7441121 No. 3 7543
20 BN AL, B Y W, KH T AR, IELEY 200 C NS R AT,
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DNER A 7R Uiz, TS
VIR R LT e, TP i B e ss 705 mg ity %
<, CRYGUERS 232mg, GHIETGIAE 125 mg A o o, MR
RS BRE VR B TBDE & 2750932, 000~2, 5007C LLHE
WAL, R
o ;:t b

B0 PULi BTG IE AN L0mg C oot % 4%

TEF5 IR L1670 TR i & 71 u;o
, fﬁ/l\/’;mﬂ); PO T & b A
& 2y, Nabfa00mgpy ko it
B A o v T sy
SRR 120~125% Py 5t

/j\ [ /\-‘o
Sl n L, g
Yok & OEIRE A <, K

Ol 3 U Cunta, BRI IIEE NS & SR T AR
TTAETS5d0TH D, pH oy & &S LTV 7,
B0 L D, T—CrblEigpinsei<, hihen

ﬂWJwT«O I»N&i,w;ri?, SieasiE <, C/NIby Gl (2,
WL, HETIRIRI4T D - T,
E2N8mg THLD 2 i il L, Gt

T 5 ENOS

H NG, RS DT - f,

PUL yia 5o b ambsikg, Ca, Mg, Kok
T /J\")l” (A v SRR AN E CE LM &
TOW 54T 5 2 &b ode, Lnl, JHICH:
o GH L5 7m5) wont, 356
AT ORI e & B LT BT h B, E R, 1
Miksie> NHa-N o> %~ 2 :Z(;'Cﬂ)—”“)’c Ly (/ DY

WG D f’;‘;"c B, o] SR IAIET 3
Do i, W EBHE T DR UL O LI o M
Cohes L7 st Lo w0 & bh b

2 TR LS o bk

M Mg i, 200°C E T2 LA £ 400°C LA
IR B EFR AN Ul (HIREEK 4 12200° C T
:~>~‘;;;1g//1\1/, 400° C MR &L <, 600°C Ty 141 mg
DR O B3R5 iA R L, 800° C CLL AU I
Ltz
WAl Na 5
H# L Tihaw
Wb hE L,
DUtz Wik

s L ONEIAVE R BT A R IR
R Utas Vb1 4w as I 200°C
400° C DL TR o U Al
IR 5600° C % T 104~128
Lo DM NG 5 - o pt, 800°C TiE210% % 71 LTV i,
ARAVEIG & X D4 B R A NP AR T
YAE I & 200° C AU D IR A R LT b, P5IIE

S v

fell jﬁ) A [m & ﬁ\hOO C T IV’) A i) iRYIRY L) J { J(}LJ
ORI s & e o B s HE T 5( BHe DY
A, THI O SR O AR T PR S R e b B L I

1,

7

e

il V") & ZL){J‘“K" 2B EIRIE

Rl g,

VL BTGIE ORI

e
3 kel

ke i.’* ek ok opHE®R), Ca, Mg, Ko
WA R % L, 20 3 ik dloh o Nad B LA 7R/ L

Too FR 4 ik o EC og i L7,
Hikoptlix, Pk 7.4~7.8, 1 W& Pk s
2 1 PR & 1T 3~7. 6D AR L,
Sk ECHHE, fif W %J!?/i( DFREIDS 2 m T fem xS
Ul 0. 43mu/en ¥ KO8, 1 Has EME L1 9~
2HEBENL u‘i< ~ .4fzn;—uco DO ELD,
[ DR D S i b T b o
PR ORI AYANNEI/N'IE" ae¢
Pkt s

DN

1

R o

Bhn G2 0, fiF Rk

Hhi SR

VR 4[ SIS AL U Rt L, &k DK R 806mm T CaO 152mg, MgO 36mg, KO 69mg & /i
Loz, D HR200° CronBhd 5 L9l 235 D, 1 HEEFHPRAHKEA17meClR U < 163ng, 47ng,
gyl b, E el e e o T 1800 C T 57mgCH Y, 2 F ks & HIACH A 223mCTE] U < 132myg,
FLE5mg LA T 42mg, A2mgTH 7o, O EBCa, Mg, K O

BILA PR EaC R 5 AL (i 4/4 100 7!!0
R .. ng me i J/( ﬁ v
il 23 v Hit i o i i T : i SR
CaO | MzO | K,0 | NagO| CaO lMg() K,O szxzﬁ)gﬁﬁl?‘l{;/‘z‘} me
.M W W 5990 163 46 5911 21,36/ 8.09 0.98! 19.07 49.50, 28.82 127.5
2. 200C A H 2350 166 31 476 8.38 8.23] 0.66 15.36 32.63  30.03] 108.7
3. 400C # 167 86 470 348 5.96 4.27] 1.00| 11.23! 22,46/ 18.68] 120.2
4. 600C 7 140 72| 141]  123] 4.99] 3.57) 2.99 3.97 15.52 14.88 104.3
5. 800C 65 46 25 36 2.32] 2.28/ 0.53 1.16 6.29 3.000  209.7
6. NOERTOUE Ot 475 209 55 589 16.97 10.37 1.17 19.00 47.51  40.27 118.0
7. ” CReMRY) 582 139 52 656/ 20.04 6.89 1.10 21.16 49.19 44,44  110.7
ey 1 | G ERIRE) 475 e CTAMI2ZH WA YE T 3




10 1982 AL
”“12& Bl PES pH { [:u.m
i He M L (mg/P)
S ﬁ]ﬁ ’ p}*] o . ‘ - ’ -
'?}\‘W | % ’: | thfl() 71\/[;.{()7‘ 1\2?
57.1] 7.4 34 8 9
117.4 7.4 56 12 16
7 1957 7.6 76 17 24
1L 317,00 7.7 99 21 34
fif 8 14 413.5( 7.6 113 24 42
17 515,20 7.7 125 27 50
200 608.7| 7.8 134 30 56
23 710.2] 7.8 145 33 63
26/  806.2] 7.6 152 36 69
2 46.6 7.3 16 4 6
100.1 7.4 32 10 14
G 8 2110 7.6 97 27 33
11, 300.0, 7.5 133 38 44
15, 416.6, 7.5 183 47 57
2 41.9 7.3 31 8 7
2 His & 5 110.2 7.6 70 20 19
10| 223.3] 7.4 132 2 42

4000

3000
Na20
mg

2000

1000

B3

1

@ 4 HBEK
@ 1 HEEHEK
® 2\ B aPKk

0 ) \
0 200 400

Bk

Fiih Na DR AL

600 R00 1000

st (mm)

S TEE T ‘L%I 123 4%
2.0pba
P ETANE Y
o b H¥ &8k
o &
EC N H¥ sHEK
N
1.0F 7 g,
V-V
200 400 600 800 1000ce
AR Hkon &bsusiE (BC)
[T~ & AR DRI O L o B pvE - S
1‘/71{ /J\” L"/—\. ba)l ﬁm ﬁ%‘iﬁ)(}:b\\_ E:biﬂ)ﬁ)ﬁw(_

T,

Na oy

it R3O 1, 4 ity & R BRI
T Db 0k E AR T b DREA SN LT
Foo AL O KL & Na o il o iRy, 5 5k
S A 200m T NagO1400mg,  400mmT2400mg ¥ X O8800mn
C 3700mgC 5 1 H s & Pk i Tk 200me 1800
mg, 400mm T3000mg~C % b, 2 113 Z KM Cr3200mm
“(?OOOmgﬁ){?'m SNH[FETH 971(, Tk, B Hik e

] E800mn T X NagOO 93978 2 [ ifi+ % = LAV T&

72,

AT & LTk A 7 A 3BT % Na g%
R E R TS, TR ERIIC e - Tk T
D% 0> Na OFEFESHANC &0 X 5 inie % 5.2 50
B\ TR s THH, RELE OB
& UTKINE boliqy e R L, Kk Bk Lo/
JERRETH S EW O LI ELicb D Thb, F
OFFE, 1 20~25mm O MIEE T T\ EE K 503800
wi 7e AUE, TBYET 0 Na il o39% i i ahs o
EDHL D LT o,
DT EEh, A

KT Mm DR

A

:”;{fum 5~10+t v/10a fED
e 5.2 B O kel

/&}A £U””] HILVC %? 5HT & 735"m X ?}/L/Lo
BRI DEE
. B B

PR DRI BN OV ok s T o 25T 395
T st 2 HEER 5

BLPRBIGE RN BRI X 0 18 A R

fp L



KGR D)

V¥ulu‘ I’i’_’f IZ L?}’])I éff T /‘\-—o

(2)

LRI R 55 > 43 b7

;;ﬂ'( t“‘ LZ)I}J 3

11

3.
M

BREER
VERATBYES

O

ST R O SR DA LB e U T T RTGIRIRr DB O S W& 0134 5 L O
o 47 L, B13 8 AT, K& R 1F23gc
%13& i"ﬂzJ:i!}%/an)‘céf@ﬁtill,‘d aE) (e 1) (M7 b))
] s 4y pH THEP2O; T—N
H S T Truog (m?/(i%ol\;) (NOs-N %5 <)
(24) ", O : KCl (m; (71?) (mg/1009) (mg/1004 )
6 10.0 7.05 6.17 . 0. aO 18.19 0.03 259
7 27.3 7.20 6.28 0.46 19. 10 0.29 238
8 17.5 6.97 6.17 0.33 25.66 0.07 289
9 16.5 7.16 6.31 0.37 22.00 0.63 201
10 20.5 6.92 6. 2f 0.34 22.66 2.56 210
11 18.8 7.05 6.29 0.37 31.28 0.07 237
12 32.3 6.94 5.24 0. 40 22.23 0.11 256
1 35.8 6.70 5.08 0.55 26.83 0 406
2 37.5 6.64 6.08 0.57 20. 46 0 389
3 20.0 6.70 6.09 0. 47 44.18 0.01 363
4 25.0 6. 81 6.03 0.53 32.93 0 180
5 15.0 6.88 5.05 0.53 25.69 0 275
3 ) 23.0 6.92 6.17 0.46 25. 93 0.31 275
o o % 8.6 0.18 0.01 0.08 7.31 0.73 74
% B B $(%) 37.4 2.6 0.2 17.4 28.2 235.5 26.9
(Bﬁ) ST EUEHIIS R, BRI X o B C76.6~777.12)
EIAE  HIRIIR MG OARRIEE) (2o 2) sz n)
) (mg/1004) (mg/100 9> aeliiak W 1
H AN A t'
CaO MgO K0 Na,O CaO MgO K,;0 NagO |(me/100)i(me/ 1007
6 691 38 46 310 24.64 4.36 0.98 10.000 39.98] 42, 76 93.5
7 747 92 53 323 26.64 4.56 1,13 10.420 42.75 45.25 94.5
8 801 109 53 222|  28.56 5.41 1,13 7.16] 42.26] 44.08 95.9
9 635 89 50 224) 24,43 4.41 1.06]  7.23 37.13 38.08 97.5
10 787 98 53 185 28.06 4.86 1.13  5.97) 40.02  40.81 98.1
11 768 92 54 2080 27.39 4,56 1. 15 6.71 39.81 44.90 88.7
12 779 95 41 223 27.78 4.71 0.87  7.19  40.55  41.28 98.2
1 904 121 46 248 32.24 6.00 0.98]  8.00 47.22 51.23 92,2
2 867 100 45 158 30.92 4. 96 0.96  5.10 41.94| 42.81 98.0
3 816 100 63 171]  29.10 4.96 1.34  5.52] 40,92 41.93 97.6
4 700 83 40 237|  24.96 4.12 0. 85 7.65| 37.58 42.13 89.2
5 744 88 42 300  26.53 4.36 0.80]  9.68 41.46| 44.16 93.9°
oo 774 96 49 2341 27.60) 4.77 1.04/  7.55 40.97) 43.29 94.8
e R o 68 10 7 53 2.41 0.52 0. 14 1.72 2.61 3.19 3.4
IERRF(%) 8.8 14. 3 22. 6 8.7 10. 9 13.5 22,8 6.4 7.4 .6
B 1. A R R & D B (76~777.12)
2. HE



12 1982 PSR SR ORI Y 123 )
WIBE 1T wwmm/n B A % 48 (g A2l 7 O)
i K5y PH j (mg/1008) Al WA s I
ok B Cl PO, : 1 BT
(%) nzo K(,l (mg/100g)| Cad MgO K0 Na,Ol(me/100g)(me /100 )
Py 15 BT 213 6.700 6.33 0.46] 24,90 82Q 119 54/ 264 44, 94 47.90 91, 9
P ER 19,20 6,47 6.14 0.35  26.68 816! 112 65 178 41.70 45. 40 93.8
i3t 50 14.60 7.01 6.29 0.23 30,76 674 85 661 319 39.95 39.97 99.9
F #y 18.4 6.73 6.25 0.350  27.45] 771 105 62 254 42.20 44. 42 95,2
o W 3.40 0.270 0.10 0.12 3.00 84 13 7 71 2,53 4.05 4.2
55 18.5 4.0 1.6 3430 10,91 10.9 17.1 11.8 28.0 6.0 9.1 4.4
iy 1 PR /JL""( Bl R C78.12.14)
B, 1220 2 ot CEn TS b, EEDIRDEH DO K E ST ERNb T, SDHEH, &<

BARNII7% T B - T, )HO)—“[‘J";) i }U"]n();y\"{\’i;?]\b. 9z,
KO 236 17Cah b, BEMEE & b/ & -7z,
Ed VIR0, 467C 1 plo> Sl B

G P LR 26mgCEH D, 18mghs H4dmg o> H i)
R L, ZEREHR28%TCH T, NOs-N 119 J] £ 10
He i@ bhie, T-NR W -c275mel ik L, 1
Ha b 8 il CE D b, BYEREe
B - 7o

WU R & B A A VAR IR AR D B D TH
b, EONiinCa 774mg, Mg 96mg, Kdomg, Na 234
mg, Bl O agifyy s 4sme,  HOERRUE9
ERAFHCa 9 %, Mg]l,é, K 14%, Na23%, i
H (me) 236 %,

127%5°C

5% TH > 1o,

W A A ASHAR L T %5, WV 4

%CH o1,
BAE, MBS R ok 5 ki, Kar, TR
P, T-N, Naf&ch b, 48 B4R/ X ks pH

IR T - o,
(25 GRSy OV K I AT

HEARTYCIRG D A T o 4 );c';:owc;:uc@wiﬁ‘;
WBETHD, Thicd b &, (kY SR ALY R 2 IH
Hexs ENaTh by, Minc LL/I 45, \/[g, P, K
Ca S5 L, &b ndorizpH & 20060 5
F AT,

AR O BEERI Y - ik, B g YA e lw‘l

LS BN B, DO ER R
/1\HJI‘

IRNBE OM—pikd b s

i, oK f'i()b@)ﬂé' TN, FROWR

%D ‘*’;(/:M“«!»'l W B BT X A M) BLO
EACHHIE L 5 b 0 LT LB d o &l
L, HBL Bl - s DThs,

FOG; Rk T-N# LU Na

3
i ‘»nn‘ll‘/"r?’fﬁ.ﬁl’fﬁM,‘&‘- Thb, Ei,
FTH 0, A
Elbhnd, s, }ula‘fV>"4\'i‘fﬁ1~'§";§zzfc2£x}“5<r,
A T S Feiin, VIR R —e it J
F ORI GIR O e (LR A U e
LR O e E ORI BEETH 5,

RO AT O SRR 2 R L, RS

JHOTIREVE A W B35 7, o X0 5 H i di g

M hs T-N D2
kB o

VR o 2 Hards X

JE G e 1 s s

i)x,
H A

B U TCFT o 7,
1) DAL R DT D,
(2} THIDOR LERIHED BE LM S B s L

TR S ie T 5,

(8) THIRDHEERC R S In#E A 6 o L
F T RE RN o B,

@) VRIS B AR ) = LUK T A ORI %
LRI VR DT b,

©) THIRALEEI A ARy W BT B

AR

(DDOHTEDO~ LA E v, g CL, 1
S T SN AN ‘M/;\ W& <, D

[
GGy VIG5 e R R A S i

i

}L{ri 7,

LTt ® s o e n bk inolz, Lnl, )
TUE Na G i a g 20 5 KA - T b & &bk

oty Tods, T O NITDW TR TR DV TR
Jbr Tolz,

QDRL LR T T v, s e T L, Y
V, BvEIwFL LB IOA YA MERE L, Folb
YA T A b "’JW{{, LR b i, DL
VHIA T DR B ,Jz;mafé%f LT 5T
FRAWERTRRD b hvic, SO & LT B2V IR




kB o Bk

W B 2 D g 13

FAb, eI Ab, AT, ¥FEITAVEEA
HSKE &, Dol s A T o & o5 it
GER, RGRESEAMB DL LTl LT %
ZENHEN LT o7, Tods, fh-bhgiRRe, e
ENLBIR O IESH A TR B 5D - o,

BHC DT, THIE DRGSR R 1T DI B 53 b
; EI LD & F OGO LN
FA Y BT A 1D -7 DTH
Z‘oo ‘—-‘Dl L D BRIRE O 1 pf 5 Tl
U, pHZFE UL, EREEIE 81 //sd" i
BT F LA Uie, Lan L, 158 o flokdnit
FEEE & 0#F D AT ET IR TSR - 200° C Ao k]
IR LT Y, E1#b 5wkl & Lot
DHEERS LT 2 & %oy - 2,

(4-)0:;0L~‘ic;t, TGO VA PG E A R Y <~
XA Z R0, PO ENH T S X5
{5452 A B L, Dol ki If;:0)1’]~—i'4//]01><‘j’
MLEIS ET580DTCHL, FIv—DF
ik, NHe-N Hitcildbh, & bieeii sy
5 & NHg-N 0)4#})« AN erco Sook kb, 5
VIR Jm*h R e 110 B RS A >N7’fiﬁ'&w L
THEDEEL BB, Lkdh - T, ok -
TIEND) Lx))/w AT PEICE S, S ol o v T
W, U - O RV B S O T R,
Briiis & oWEEn Il L8 2 b,

THIRIC T Bk 0 7 A DU itk Na 028 L
b b L, o pH & e XEb, KGR S D1
G Cur 2 st o> Na OFFLEA W o> HiHk oo IR A B 589
7>iofchfj\o}?)@ LE 2 bhic, £2C, Naxhd s
FHRAKE A T B LT » PR, 48 1 20~25mm
@%}557](‘/&1;—:'C‘/f‘i.r'u:f)s800?:u/w«17;; & #939% D Nad [l ¢

HERHLMNE TR 7‘;0 Lo ¢, 107 — 2
H5~10 VF‘ B ORI E - TrHRRRO R/ ek & iy
Wh LA B ETRL, Nz\ DOEERLS 2 B ARFUETIRE &
,uuvm'co SR T A DRI 5 IGIR 7 v  vAE B S
WA O LG R B LTI bt 2oz &

DAk,

x Mg

|

N

BIDTHIED] L"r’ TSy DA TEE, RGO
oW CARFIAR 2 306 L, ANeZE R B kK & ik
L, AKGy, WHAHIEP, T-N, Nafich b, LG
0>/J\éb Hord pH EHRBMETH - T, KRB

i LR T, Aok wEE L LT
i E Na 23biT b iz, 1BIEdpks o2 a8z
RIS X OB X - TEL S M)&
CES R, T, RGO D R o R

W TS e rid, THROUA £ R R 0 4
IR TR T 5 0 S R % s,

o=

(1) BATGIRGE, WYDR 5 ik16~18%CH b,
bpkrr CLCd » 72, r'{Zi’*'ﬂ’:”ﬁ/«d)f%ﬁ"‘ (1) 1268
Iy GEREKITT%CH o 1 BHESARL 2 ~ 1 mmpd
#9407, 1 ~0.5mm%ks LU0, 5anl) Rk W F h25%, 3
~ 2 it 9 LYt LT T,
AR L 5, e b Y
2 BV S R BRI R LRSI

AR b died
JTH ey B LIS T e 7 y, -0

SN AR I

E LAY e S 154 FERE L,
7{0,){[!1‘?2“;*‘7 1 b i/{jsh 4 'Jgfl\u N)bhf\—o

(B8 IR AR pH 237, 5~8. 0Tl
<y TRABP 23 10~15myg, R IRIBURE 25 2000~2500C
B ok, IR Capi700~800my, Mghi200~-270
ng, K 7240~50mg, Nap 400mgNihcRw i -7,
S URE0~5Bme, B 1 A SHAR IS 40~4Tme,
BRI 0 1208 N AR O R 1t U, NHg-Nid 2k i5i
2 9mg, WRIGIEA 18mg TH D, WK 30°C TLER
hezmgls X Ousmg X 7e b, iz Jon N o# it
M B vk,

@) AT OINEEE TR o LR (N R <),
BRURS R E e R R i/ié?ﬁt/ﬁo 72

(5) WS IR O WA £ Pk 20~25mnC sk
BEA800mYZ TR B L 143 9/U)Nd|,t\) WA FETH - g

(6) WEIRIBIR O RS A AR (b 4'»;&1:&/ % U
Folli R, ARMRE O K E WGk, sy, WP,
T-N, Na#a@ L, /h&xeborer pH &R
BEDGE R,

() 3R OIS DB B Ui ci
IO R E S RGP L Na©h b, rhinei
Ky, Mg, P, K, CaiigniL, &r/phxuvidor
VhpH &I G e T,

W2 BRI S R

FARE R RRO B BE

1. B B
VEATHIE & KRR & BRI 2 Bek i L, U

AHPERSTRIFTHD L B5od 5T, KEROAHN
BOOEHO—D & LT, $RG RO QPG B ein
MG K il 2T A NOf L% 2 Hig, 4o
P DI MG R Ts o N o B B 2 1 5 2



14 1082 FhZs /1K

S0

RIS 128 %

LLSETHLEDTHS
B A
IRBFEER © ACHE IS O A R 25 R & 150 T,
AR NESOMI A BRI L, IR Y v~ (7 =4 V%)
1000, 100, 10, Oppm, i (N157ppm) & 5 [< 2 3l
e L, s &n/—f 7 Lé“:{ P S
b d PARIGIERI 5 ~109 B 7 7 >
14 L-030°C s L 1UM40° C T281
BILIPATEE DL
S Jp = EREL L, AR e K
e, C¥s L OR30° Cre i i
B A L
T BB L FE T F o foo TETETG O AR RT 4
Rt LTk 100ml o sl A 1 ml iishnd s gk
F2o NDGSHHEINHe-NA 42 3 3 7 v 5000k, NOsﬂ
T o o LR
LR GR O sk 1 ST RS X
““WT0%NMMLtDN®meki
BBt -
%:.%é:%%
1) AR
KRR AR ORI I6R R T LR D CTh D,
%uv# TR O KR BE LI EERFE O 1 H B
(%R L, NOWShIRS b Rich ote, PR

WoEs, ]
T e
520 9 M7
%d‘@&WM'
FL

’

i i
Wt

- 7’:0

ARNGHE O I bE U ~ —~ K &3ROS A
BEECTH D, MLRKOEAIIIEE A EFHO TN
DIk o lee Wi, BREKWEA L 0 RO R LT
ey, $920 HIETHIZE Ui,

v~,kﬁ7</&ﬁ@ﬁwwmﬂﬁﬁ ST S &
NHg-No 2t %, 158100 47 b 30° C Ch6mg,

40° C 106mg % s U, RO IE1550m9 TH - Fny
¥ AR B — LS LR 3551330° C D NH-
$914mgldhns 5 A%, 40°C ONHs-N R4 L, TR

A B Ukl Tk, 30°C C4Bmy
“@VHgN)lﬁﬂm&b>h M, 40°C DA
ks, #W2, 3o
RIERUI A S

NPT 5

3L Ay

w g ‘\’0);‘,{»

ST ELD 5T

R R A O B B U R

~nTmQOMﬁWM®TﬂMMﬂmmg$

254, 4mgTT D, S0 BNHg Ni2. 7m9, NOrNO mghs
: S R

T ’l,m Lfal)

"‘5\40)1'

A-to13. 4m9er/ ulu\

WieE K U o~ — WE L KW AE
R (em) T )
. H S sl ‘ j. e @
. 15 6. 16 ‘ 6. 24 7. 15
1. # U = —1000ppm (N 157ppm) 19.1 52 ‘ 73 128 i {4
2. ” 100 » (N15.7ppm) 16.7 65 | 76 93 ”
3. ” 10 » (N1.57ppm) 15.2 60 % 94 94 ”
4. " 0~ (NO ) 15.1 55 | 92 | 104 4
5 s (N 157ppm) U)JUJJ(‘}‘QHJ{ Md 1l</‘” L 7T EESZE

Gy k#k (76.6.11~7.15)

ITE HAEIBROBKR & A ERoEMEE (2100 F Himg)

_ NHa-N (28 F [#j5:38)

i e ) i ¥

3¢ | s0c (40-30)C
CRERSRES, 2  C75.3) 19.28 18.30 ~0.98
LY, KA TRAD) (76.5) 55. 58 105. 59 50. 01
2 ( Ry <~ Jk¥72A b, BigH (76.5) 69. 99 87. 04 17.05
§ R Y=y K7 AR, 200C 25 (75.3) 44,99 48.09 3.10

GRS X D BRI,

SR Y v EIRA LT B bR S,



VRSSO LRI BT S DIEIE 15

14
12 ¢
10 30°C
8
6
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» PR B 1.8 9.6 6.4 1 11.9 28.7 6.34 5.76 | #i:  6.83
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N-2.5¢ 2.5 0.2 23.7 8.5 11. 4 13.3 17.5 99. 1 5.60 1.66
N- 0¢ 1.9 0 13.3 6.8 ‘ 9.0 23.7 100.0 2.69 1.34
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o 2 kg 700 2.68 | 2.84 44.9| 44.0 W!
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0.5 64.9 60.6
7t
1.0 75.5 73.5
48.6 , .
‘ 1.5 76. 8 78.3
e 2.0 76.7 80. 2
l‘/h 5 51.5 46.3
Je .0 58.5 58.5
% 35.9 X o >
~ .5 59.3 53. 4
& 0 62.6 62.7
GE) 1. bk Al
2. RERAUKE ! 76 95, Sk HJ))\
3. MAIKIBITBE %L,

HoTE W o4 w978
ROl R | % % wemm o | W k| e T SN
4% C.V. | i
b EERIX o Ko (em) (em) (%) (mg /4) (%5) (%) (%)
0B Ak 2.3 11.5 23.7 5.0 12.3 12.8 98.5 98.5
ol o0 2.4 12.8 25. 4 5.6 13. 4 12,6 100.0 96.8
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SUMMARY

FFor a human life, water is indispensable. Need of water will undoubtedly increase in future, so that
water filtration plant for city water supply ivom rivers has to be increased. Accordingly, the sludge as
a product from water filtration plant increases naturally in its amounts. In the past, sludges were
wastely dumpped to aress in <hallow sea-shore for reclamation. However, it seems that the sludge
should be more used in many fields under the purpose of conservation of resources. The sludge used
commonly consists of sand and soil derived from hills, forests and farm-lands. <o that it looks to be
suitable to return the sludge to farm-lands again or to apply to crops as 2 kind of compost.

On the sludge promotion for agriculture, it needs to study on its properties, especially about its

s nocessary to confirm its adoptability to agricultural

safety use for human life. In the same time.
use.  Under such purposes, this study was carried out by checking following four items:

(1) To clarify physical and chemical properties of the sludge and the decomposition processes after
its use to farm-lands,

(2) To confirm the adoptability of sludg: use for tce cultivation, especially on its application for one
of the materials of rice seedling bed.

(3) To meke clear sludge use for upland crop cultivations.

and

{4) To confirm the safety of sludge use for agriculture in relation to the content of heavy metals and

added chemicals.

1. Physico-chemical Properties and decomposition

The texture of sludges used is mostly in the category of clay-loam. Clay mineral composition of the
sludge is consisting of allophane, chlorite, kaolinite, montmorillonite, illite, and others. It should be
noted that those clay minerals contained in sludges are found in a state of mechanical mixture.
Moreover, the cation exchange capacity of sludges is commonly found as high as more than 40
milliequivalent per 100 grams of soil. Due to having high contents of exchangeable cations such as
Ca, Mg, K and others, it is confirmed that the sludges can be used as the soil dressing material. On
the other hand, the sludges contain a large quantity of sodium, originated from added water-glass
{sodium-silicate) during the sludge treatment processes. A fact that the sludge application for lands
might give no effects for destroying soil aggregates and no marked responses by plants.

The followings are found from the results ohtained on the examination of component variation of
studges during one year period taken from the Sagamihara Filtration Plant:

a.  Moisture content, available phosphorus, total nitrogen and sodium content of the sludges are

highly fluctuated simulianeously, and

b, Their pH and the degree of base waturation vary least during the period.

Electrical conductivity and sodium content of the sludges taken from other three filtration plants
are shown highly fluctuated values respectively.

On the results obatined on sludge decomposition especially on the mineralization of nitrogen, it is
confirmed that NHs is released from added polyacrylamide which is changed through processes of
water glass addifioning and heating, respectively. Moreover, a certain amount of inorganic nitrogen is

found to be derived from microorganisms when the sludge is incubated.



2. Sludge application for rice seedling bed and paddy fields

Sludge application for rice seedling bed as one of the dressing materials is examined and results
obtained are summarized as follows:

(1) As nitrogen derived from the sludge is much, the exess-growth of rice seedling is observed.
Although nitrogen application for a case (box) of volcanic ash soil as seedling bed is usually
recommended in the range of 1.5 to 2.0 grams, it should be reduced to a range of 0.5 to 1.0 gram when
the sludge is applied.

(2) When the sludge is applied to volcanic ash soil in the ratio of 50:50, nitrogen should not exceed
more than three-quarter to the standard amount.

(3) When two kilograms of dried sludge is applied to one box of seedling bed, water should be added
by a range of 750 to 800 ml. which is equivalent to 45 to 50% to the moisture content of the bed.
(4)At the seedling time, the moisture content of a seedling box should be maintained at about 76% ,
which can be resulted by an addition of 1 liter of water.

(5)Moreover, amounts of water {o be applied for a case of seedling bed added with the sludge are
recommended as follows;

During the early seedlig period 0.5 to 1 liter of water in one time a day, at the intermediate period
about 1 liter of water in {wo times a day; at the later period 1 to 1.5 liters of water in one to two times
a day.

{(6)There seems to be no differences on the effect of seedling growt th between the sludge applications
and those of other materials. ]

(7)As the results,the sludge application for rice seedling bed is fully confirmed.

It should be noted that there is no occurrance of rice seedling blight in sludge application, though
the disease is observed to occur in cases of volcanic ash soil and alluvial soil. It is therefore
necessary to give the chemical protection measure to rice seedling w henever the sludge is supposed
to be contaminated by the descase bacteria.

Results obtained from the experiment on sludge application to paddy fields undPr the rate of 100,
500 and 1,000 tons/ha respectively, are summarized as follows:

(1)Respective increases of rice ear-weight by sludge application are 49 % up for 500 tons and 129 %
up for 1,000 tons to that of the control, respectively.

(2)Sludge application of 100 to 500 tons per hectare looks to be suitable for maintaining healthy
growth of rice from the begining.

(3)Fresh sludge application causes an excess state of chemical reduction in the soil in the later part
which restrains rice growth, though nitrogen supply from fresh sludge is much more than that from
dried sludge in the early stage of growth.

(4)Therefore, the dried sludge is recommended to apply for paddy [ields.

3 Sludge application for upland crops

Experiments on sludge application for different types of upland crops are carried out: namely, 8
different vegetables are planted on plots where the sludge is applied in the rates of 100, 500 and
1,000 tons per hectare, respectively. Results obtained are as follows:
(1)An optimum yield of the vegetables is obtained by the treatment of 100 tons/ha and yields of the

other treatment plots are reduced due to drought.
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(2)As the effect on improving chemical properties of soil are marked by sludge applications, the
amount of sludge application is supposed to be suitable at the range of 100 to 300 tons/ha for
common upland fields and that for volcanic ash soils which are widely distributed over this
Prefecture, is confirmed to be within the range of 100 to 500 tons/ha.

(3)It is also recommendable to apply organic substances by the rate of 20 tons/ha together with the
application of sludge to field. Fffect on microelement application for upland fields where the sludge
is applied, however, are not clearly observed.

(4)Accordingly, it is recommendable to apply NO+N typed fertilizers not NH-N typed fertilizers,
because there are very poor numbers of microorganisms in the sludge.

Since particles of the sludge used are not easily (:ollapsed,uti]izatién of the sludge for sand culture
as a sand material is examined. The results obtained are as follows:

Although the growth of vegetable tested such as head lettuce, radish and seedlig of Japanese
radish looks to be well, it should be necessary to study further techniques for the cultivation of
spinach, seedlig of Brassica rape L., garland chrysanthemumn and turnip.

And also it is conlirmed that the processed sludge is available as one of the materials for seed bed,

but it is unfavorable for raising seedlig bed, when it is used for growth of uninfected test plant.

4 Safety of the sludge use

Contents of heavy metal in the sludge such as cadmium, cupper, zine, lead, nickel, arsenic,
mercu\ry, etc,are examined chemically under the purpose of checking them within the standard limits
settled by the Fertilizer Control Act and Soil Anti-pollution Act. It can be reported that the contents
are within the same range of natural occurance of heavy metals. Instead of those metal contents, the
manganese content shows a high value, so that it is necessary to pay more careful attention for the
sludge “application to vegetabie cultivations.

There is no significant differences on heavy metal contents between paddy rice plant and
vegetables grown on the soil added sludge and on the contrel. According to the other experiment, the
sludge application under the rate of 1,000 to 1,600tons/ha controls cadmium uptake by plants,
keeping less than one-tenth to that of the control. 'Therefore, it is noted that the sludge can be
applied to polluted fields by heavy metals as one of the dressing materials.

Furthermore polyacrvlamide is used as one of the coagulants for sludge dehydration. Effects of
polyacrylamide to plants are also examined. There is no marked influences given to plant growth by
the addition of poly-or mono- acrylamides. It is noted that the uptake of monoacrylamide by plants is
confirmed through tracking of carbon-14 labelled agent. Translocation of acrylamides in plants looks
to be mostly carried on by the uptake of monoacrylamide.

Although monoacrylamide is absorbed about 390 ppb (part per billion) in the early stage by paddy
rice, it is getting to be reduced to N.D. by the end of growth. Therefore it may indicate that the
absorbed monoacrylamide is decomposed in rice plant during the period of its growth. And it is also
found that monoacrylamide which is contained about 111 ppb in the sludge used, is decomposed
completely in 5 days. It should be then concluded that when the sludge is applied to fields
monoacrylamide containing in the sludge is well decomposed in soil then completely in plant. Finally,

it can be noted that there is no problem on the safety for foods taken from sludge-applied fields.
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