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Table I. Description of materials

Sample No. Soil and humic acid Sampling locality Horizon

Fukucka prefecture

S. I Diluvial loam soil Chikugo city The first layer
. . Kagoshima prefec-

S. IL Black volcanic ash soil ture Kasanohara The first layer

H A L Humic acid

extracted from S. 1.

Humic acid
H. A IL extracted from S. I1.

+EOIEGZ L, FLEE 2mm OFFCHEERI L okl A SERICEA L 7.

2) fH B R

59 HCl ¥R TEILE L 7o 4+8%, 0.5% NaOH (& C BN BE « Hh L 7o 5B % K
BT 5. HRZ, %o 1/100 B0 BRFER A IR L CEMERR A LIS 8, WISE FER TR g
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L#:4%, N/8 NaF -c¥sfgL, O 1/100 B0 WHEC TR ED, FREER, W THEEAK TR
%Lt%@&,M{M)@@@,ﬁwv—fﬁ@ﬁK%%L,Umogm%%mfﬁw%ﬁé.:
DA FO 0.5 9% NaOH wisfiL, BfEx BT 2. B L UCEEER ¥ — & RIS
Ve L 1otk %, BEETR VB 510 T BIETEIAK TRATEEL BAFT BB ARET 5.

IS LT 2 B il IR o BLZE IR U e AR L TR L 7S

SJ.lD%mﬁBﬂt@ﬁ@%,HAuLaL,SILle&%%ht%w&ILAILa
T 5.

3) Ca, Mg, Fe, Al-humate

Lﬁ®w<Lf%k%ﬁ%%ﬁ@y~f%@ﬁmﬁﬁb,&wmmmewﬁﬁmm,@m@%m
+ Bl o N-CaCl,, Mg-humate {ERRICIX N-MgSO,, Al-humate Zid N-Al,(SO,)s, Fe-humate
i N-FeCly w3 «7hnl, f&bhiciteigi@l, mc FnFh Ca, Mg, Al, Fe ORIJEA
k(k%i@%@ﬁf%%?%.#<T%6ﬂtlmmﬁe%ﬁ§%ﬁﬁ,%%K@@LT%ﬁK
AL Te.

NI, £ B A &

1Y% FERERR A L E 0, SR BT B M & 0D 10D, FAoARE, A%HK BE#
s, BT e F AREORSE Ve v RBRR LRI #7- Simon E#c X b @R
L, P.Q, H.Q A/A+B zHHELL. - DB AR, 5% HCl st d, fMLmEtd,
05 % NaOH @ TR T REE, IEEICILD ¥ TREBREL .

0y THELHEL D AEEROARE, 28K, w4y, N/10 KMnO, 7%, BH#AE, 7
n B E R . E1o 5% HCI ATALIR A FT-0 7 T RERR, FioTe WEIHERR D £ < 1TWNT,
BALT e F ATEORTE, L0 KB + B + KEER) RAOBELEREL, Springer
EOO H R L T\ % “ Stabilitatindex ™ (St. J) mEE L.

3 mEREAR 0.5 % NaOH ¥ (MR 0.001 ~0.002 9% &7 DR A~ 7tk 200~
ammp@ﬁ%@,%ﬁ%%%%&ﬂK;OT%&h

1) RO Y — § BEEER L D, EERO%W <, Ca, Mg, Fe, Al-humate %Z{ERT HE%,
WA A ML TcRRS, S BT NaOH, HCl ##34mz C pH %~ wFk L TR b hu-
mate ®» N/10 KMnO, WHE L HEORREYRD, ’%ﬁﬁﬁD%&W®¥ﬁiﬁtK%&§ﬂézﬁmﬁi
o pH ¢ X AEAbEFH. ¥ T ESERR ORERR ¥ — ¥ IR, T L FIED (2N-CaCl. :
ON-FeCls, 1 : 1), (2N-FeCl; : 2N-AL:(SO.)s, 11 1D, (2N-Mg(S0)s : 2N-AL; (SO : 2N-
FeCls, 2 : 1 : DDA R AL, P 724 —-humate @ N/10 KMnO, WRELEEAE
t%*b,ﬁ@DEﬁ%ﬁ%6%%K%H%%ﬁ@®ﬁﬁmowf%ﬁbt.

* (1), (2) vzb@h‘fﬁz%@%ﬁ%aiﬁ"&ffﬁ&ﬂw\@‘fﬂ:mof;.
v ow v EREEIR ORI/ MR N ae Y b (O [Py el
HEER, BB CI L FERIR  JKEERR 1:1 DOIREWEFEAL .
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Table 1. Kmﬁt—%}tj:%@@%ﬁ’f%« Table . wi2@io4 fraction ©4M%, Table v
VRS D M ET %, Table V. i1 2 BELL RO DR AW D & O BERER O YL Rl %, Table
V. it Ca, Al-humate DEPEMIE L A 257 1.

Fig. 1. i1z H A, 1. 00016 % 5%, H. A. 1L o 0.0012 LR DRI ik %, Fig. 2., 3.,
4. iz o7 pH TR ISR DY RN S1 4R L 1-. Fig. 2., 3, 4. Tk pH %,
HEBHICIL 2 54 humate DA#E#H 0 Bifr-5 (N/10 KMnO; 100 cc #3478+ % 7 4 5) fa!))q
REINDEERD mgm. 551 7.

Table T. i@ THIS p/etm <, P O RALHHE IR AR 157 9% 0, BRFERIIH 10 T

b0, ERWEHADELTIE, AT 10.13 9% TRHFERIT 20 1037\~ BRFCT BT

ERFDOEIAL S. L OFIATE 2. %7 Table §. WRIN T3 512, S. L. o1t H.Q.’

(A/A+B)x 100 2R d 90 L7, 7y AR OAX B 55 B FEER <5 2
2%, S IL Tl 4 < DIFFEAFIAD b D224 T 5.

Table II. Constitution of soil materials.

(air dry basis)

l T
. Carbon . Base-ex-
. Mois- | Total Total Uronic
Soil | ture | carbon nitro- ]] C/N g?:?lnu' CR/Ct | Carbon \ Cu/Ct gg;:gf
No. Ct gen CH3sCOBr| x100 Cu | X100 |ty
% % % ! ' Ch % | _ % _| m.e
l |
S. I. 13.12 f 1.57 0.16 99 r 1.01 60,4 022 | 14.11 283
— T —_—
S. II. 12,50 l 10.13 0.51 19.9 5.65 55.2 ( 0.77 1 7.67 46.5
Table I1I. Humus soluble in 0,5 95 NaOH
Organic i Organic ‘
matter matter P. Q H. Q A/A+B
| soluble in | soluble in e e X 100
5% HCl ¥ 059 NaOH* e [ I
Treatment by |
5 95 TC1 ( 3.7 19.3 63 92 | 92
S. 1 —~———~~‘£‘~—‘f —_— —————
None [‘ 18.6 54 | 91 93
- ’ |
Treatment by
595 HCl 184 152.6 62 69 86
B O R —— B
None 165.3 60 70 82

*®

represented by amounts of consumption of %KMnO; (cc) per 1 g air dry soil.
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Table IV. Constitution of humic acid

A ) TR T B s L b % H. A I | HA. IL
<®D Ca, Mg-humate O 1{£7En3%E _Moisture % 1.47 1.56
N T t 41,39 47.58
2 BND. otal carbon C %
Tot/arl nitrogen % 263 1.85
S. IL Ty 369% 1ML, o C/N 15.8 23.8
Total org. matter
RE, RGN DN HE, Total carbon 2098 2026
MR N . N
AR TRIFTHBIAZVEEL DR Consumption of 10 KMnOy 1000 1220
- (cc) per | g sample
5 AR E BRI BT DT D EE
FF;;JEE@H@?M?{M TORBR Uronic carbon Cu % 3.53 3.34
FHHUL AT O L Th 5. Cu/Ct X100 853 7.61
Table [V. 12531 BB, A5 n Base exchange capacity m.e. 197.2 1205
Carbon Treatment by
BRI, Wb B LT 7 unsoluble in | 5% HCl Hs' 33.54 36.10
CH3;COBr
AL EHE LA, N iy % none Hs 41.15 4723
SR A : Carbon
O HCALIL B3 Ee A, 285K (§“§8“b‘g ci>n g%e?fgie?fs% 6.32 19.57
BB, fEoT C/N 3 H.A. Rpos S
TRILE <, e / +CH3OEOOH) none Hs(s) 14.12 2444
IL ©% HA. L X 0atehic 2
Hs/Ct X100 94 | 993
% %. Springer ¥ (St. J.)=Sul- Hs'(s)
T_{?' X100 St. J. 18.8 542

facetolyse Werte Hs’(s)/Brom-
acetolyse Werte Hs’ i X b EH/LOBBEA ML L 5 & L. St. J. 13 HA. IL DFEMNEDL
CECEZRL TS, 36 Fig. L @ ThBIb o X 51, 270ma HiE® Lignin o b
H. A 1L 0B8R < Bbh T 5.

CNDDERLOBERYT DL, FREO® AT WS L 51, KK A BE DS HARR I3 R 37

Fig. 1. Absorption Spectra of Humic acid
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Fig. 4. Al absorbed by humic acid.
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Fig. 2. Ca absorbed by humic acid. Fig. 3. Mg absorbed by humic acid.
e
Seome H.A .I .
0.0 4 —-HOA QIIO 7‘0 4
90 - ;
6.0 1 :'
i - - . o e BOA.I L4 :
.. g0 9-0 T e HQADIIO '
: '
Ca :
7.0 - -0 | :
mg /]
6-0 - J 0 -
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40 ]o
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Table V. Bases absorbed by humic acid.

Ab-
Solution sorbed HI'A' HHA :
Base T Tt
2N-MgSOy4 M 0,061 0.036
. 2N-Als(SO4)3 g :
1:1 Al 4.04 3.59
2N-CaCls 0.19 0.15
. 2N-FeCls Ca :
1:1 Fe 2294 20.18
2N-Al13 (S04 )3 1.59 1.6
2N-FeCl3 Al 08
1:1 Fe 21.78 18.99
2N-MgSO; Mg 0.16 0,05
: 2N-Al> (SOs )3
. 2N-FeCl; Al 0.97 ‘\ 1.05
2:1:1 Fe 1704 | 1937

:: base amounts (mgm.) absorbed by unit

amounts of organic matter (%KMnO4

100cc consumption).
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Table VI. Exchangeable base of Ca, Al-humate.

Ca-humate Ca-humate | Al-humate Al-humate
from H.A.L from H.A.IL from H.A.L from H.A.IL
Drec‘pltated in | precipitatedin_ precipitated in | precipitated in
'pH _|pH |pH pH |pH |pH |pH
3 7 | 4.7 3.4 4.6 2.8 3.2 2.6 3.0
e - |46 0 A&m =m T
Total Ca Total Al
Ca(t) 8.85 . 10.12 7~'L23 i 9%3— - AI(t) 2.42 408 3.65 '-4_5——(1_
Exchangeable Exchangeable !
Ca Ca(E) | 6.02 "‘_E._éf# 5.30 8.13 Al AL(E) | 1.01 1 1.18 #7113(‘)’ —ﬂl—%tl—“
Ca(E) [ AI(E)
== X100 | Arrey X100
Ca(t) X 10 68.04 | 8554 73.34 88.37 Al(Y) X 41.73 29.02 35.73 27.62

ST b i b, ERLRENE S, Mo TEETSH Y, h> Lignin fM#Es & DGR
Ofkéﬁ.itiﬂ®ﬂﬁ%ﬁﬂﬁﬁﬁ%ékbbﬂéﬁuV@®éﬁ%KﬂT6ﬂ%ﬁ,Km
Riﬁm,ﬁiﬁ%,%ﬁ@f%,Eﬂ%i%@%ﬂlD¢§VCZMEETN%T%6.L#L
F ORI S ETH B D, & OHBETKIIKENFARS N, g e B LIcH &
RSN | o WX 2 5 ADRAN o (U E S PR ANVRS

RO (A5 4RI 1 HAL Tk 2.098, H.AIL Tt 2.026 THhoTHTEL \WE
BT, e e, HEBHERHCEVTL (LMY &RFE) = 1726 £\ 5 (REUL,
H o« SEBEE® RXTHHH), B TERNEEDIS.

Fig. 2, 3., 4 WRLIX 5, EHROEEOHHInCBuish o Ca, Mg, Al i pH »
2 e 5 p e HAL, HAIL Wb £ <1e%. Fl— pH Tk HAIL o Ca, Mg BuiE
e HAAL XbhAfcws. o Table IV. Rah D & 5, EsE» HAL oF
Nk ThDC LD HELDEERTHS. Al 1 H A IL DHEMNEC L D L TRT B, EC
Table VI ©ThIESM L 51, HLA. L O Ca-humate » Ca (¥ H.A. IL. oZ i X b &
xpg<, Alhumate o Al H. A, IL OENERINE . D OFEME, KIUKEHED
RO Al T BRI AR LTV B D EBR OIS,

Fe-humate oo\ Tk e f RIS bhvgn2fens, HAL, HAIL ouwiFricd Fe »
Wi 5 BT B = L TS Atz Table V. i<, Fe, Ca olia#, (Fe+AD,
(Fe +Al+Ca) & X b ferk L7z humate (3F8A & Fe-humate T 5. HciEtEo Fe 3
St B A, MOBETEERCBRS R S LERLTWA.

(Mg + AD i &#&n> ik Mg-humate 175 A LR S F, Alhumate OZ&AERLI. BT
D 2 B 3 Al VEEARAR & SR T BB AT, ERERE 3 i L FE & L TRERIY
BE ¥ 705 O Tikie\ o & bl s.

KR A D BRI SR T I B & DTV B & rixpucabn T s, EFEAKIKEED
A Simon FLEIC X b 4B L ICHER, ST A ) EEER 20 %, O ARES 35%, AT
WETAR 8 %, PUERHERE 37 % BEL £X TV h. ShbOHT, MEBHNE: 7 V2 ) A
B OKEL, AT AP bR S, P, ;’IMLOJL%&MPWJ:O“C%E%V’}JE%X
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1) C/Nix HAIL--16, HA.IL---24 & %

2) St. J.ix HAL--19, HAIL---54 G -

3)%%$,Wﬁﬂ@ﬁﬂx&7bw%ﬁ§?5&,HAﬂLOﬁﬁHAl<U)LQMn%ﬁ
AR E2 b,

4)E~DH"PNLIiAJL@fﬁiD&E@(h,Mg&%%L,lb%i@ Al ¥ i:a
5.

Ca-humate o Ca 3 H.A.L CRTLHNEBEINEE L, Al-humate o Al X HA.IL. »
05 D3 E X U

5)2@u¢@ﬁﬁﬁ%ﬁ%#?é%%mm,%mMmFe&ﬁ%%%L%m@fm&m#&%
2 bhb.
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RESUME
Studies on the Humus of Black Volcanic Ash Soil
Akio SHINAGAWA

The studies were made on the differences between two kinds of humic acids,
i.e. one (H.A. I1.) was extracted from the black volcanic ash soil, and the other
(H.A. 1) was from the dilvial loam soil.

The results obtained may be summarized as follows :

1) C/N of HAL and H.A. IL were 16 and 24,

2) (Sulfacetolyse Werte/Bromacetolyse Werte) x 100 of H.A. I. was 19 and
that of H.A. II. was 54.

3) According to the results or spectrophotometric research, it was evident
that H. A, 1I. had more intense characters of lignin than H.A. I..

4) At the same pH value, more plentiful Al and less Ca, Mg was absorbed
by H.A. II. than by H.A. I, and Ca absorbed by H.A. II. was more and Al was
less exchangeable than each bases absorbed by H.A. I..

9) It was suggested that Fe was easily combined with humic acid even in
existence of the other bases.



