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Table 1 Composition of humus of soils

TER | BEE e
+imam RIGLA | FEHR HA FA | e |,
Sampling | Utilization| C% P T T&ﬁﬁf%)
: H ] cuve
Soil type locality method (% in tatol C) HA/FA (% in tatol HA)
= T |mpomir| wm 4.20 40.6 18.7 2.17 35.8
Black soil B . . . . .
- SHREE =% 1.52 38.0 14.6 2.60 21.8
Dark brown carth 7KHE 1.76 34,0 10.5 3.24 24.7
% 5w P 1.49 19.1 26.4 0.72 58.6
THER B 0.98 23.8 23.1 1.03 45.5
Yellow-brown earth Xm® 1.78 23.6 15.9 1.48 27.2
TR o 1.46 8.5 31.9 0.27 87.1
- " K H 2.42 23.7 21.8 1.08 29.5
Red carth o 2.75 6.4 27.2 0.26 82.8
=g R B 1.58 4.0 29.8 0.13 75.0
K HE 2.63 24.0 13.9 1.73 59.2
* 4 i R b2 2,27 17.1 32.2 0.53 77.7
Lateritic red earth 7K H 1.29 17.7 20.5 0.86 36.6
T IR M 2.04 5.4 34.7 0.16 83.7
Laterite rEREM KH 2.25 16.7 17.7 0.94 59.9

ERECE AU L0 I TR A S R SRR / B SRR (L R IR (0.16—0.53) , [R Bef 75 48 4
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REGHRAE—EDSL, BRI AR AN RS LBy TR SRR iAh B K
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REE RO LAY, LRERKH, BIRERRUSS RIE RO, HA%NE,4
MERIBRERNEZRFEARSEYE RO, &8, XTREDRNS FR, 82
ERGEOUEEEZREAEERBR, N—BERXE, HIEBUS TFRE—RXTER
U, R, SR/ E R ERAE /D, T R N T DA B0y 1 R AR 4 IR
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Fig. 1 Optical densities of humic acid in virgin land and paddy soils
from different zones
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Table 2 FElementary composition of humic substances

+ HOA (o H N
Sampling O+S C/H
Soil lacality (%)
A EE Humic acid
2 1
ek o | AT 58.36 3.97 3.80 33.87 14.7
st 53.71 5.30 5.59 35.39 10.1
Yellow-brown | JLHER 53.67 5.09 5.73 35.51] 10.5
carth 53.32 4.94 5.50 36.24 10.8
qo oM TG 51.79 6.16 5.47 36.58 8.4
Red carh I Int 50.67 6.17 4.49 38.17 8.2
ERES 57.97 4.25 3.52 34.29 13.6
. IHRR 56.70 5.42 4.63 33.25 10.5
pac THEE 54.45 5.41 5.50 34.64 10.1
TP W 51.14 6.52 5.00 37.37 7.8
PRI 50.52 6.98 4,28 38.22 7.2
FE B Fulvic acid
[ y
Bhack il | BRILMIT 50.61 3.96 3.30 42.13 12.8
oo T 45.80 5.59 1.60 47.01 8.2
Red earth PR 46.59 5.82 2.38 45.21 8.0
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LB HIRE . BHEBNE—NE, FPEEREARRESAESHNRE, X5EEHR
ROUE S RAR— B B T R AL S NR B TRAB L, BRI ENIRF ML
FhE, AETHEAN SR EFE,

(2) RS RLEE

BREARTERAR. C/H AR BEESORHBENARENREE B ENE
S X R — M S, 4 T — P T RS RAERNE AR, MMM ENTTA
HEBEH*ST TR

KMnO, R bR hH BN —FRE SRR k. MERLST AL, KK
MBS BB, CO, MIEHE, Rk, B R BB PRSI (BRKIR
Bl AR ER U , I 5 4 RE R DA BBV ) B DU U i BB B RO DT M (LB BE e K-
mada®? ERAX—FEFRT LREAERNTE. RBREERERE TEIHM
KMnO, HB#, RSB &S TT. Bk s AN, BLMOMARMBNT L
BEAYBU26 52.4%F0 49.5% o FARLHHE KRS L AAIMRBRAV T LB D 47.0 %70 35.8% , 53R

AR TR L B AL , X PR/ K RS L R R B0 35 (L BE R Ko

oC BRI R AR L MR AR T RILEEN N —gR", FIRUC Rk
W TR R KRS+ F L AR B SLE, % 6 L, LR LMK
BRBRA I ALEE 43 B 51.1% B 50.6 % o Hatcher HUIESTARIEE 4 B K0 VC BREILIREZ
R, HROABBRNEEBRBENOALEN 43—54%,
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Table 5 Degradation of humic acid by KMnO,
HoOA co CH,COOH (COOH) frik-C 4
M : ; = | Aliphatic-C (%;B:
Soil Locality 548% % in total C Aromaticity
By | i 33.9 1.6 12.1 41.6 52.4
#bw 40.2 2.3 16.6 59.1 40.9
Yellow-brown b2 ¥: -8 39.0 3. 16.8 59.2 40.8
carth 37.0 2. 17.9 57.6 42.4
N T B S 33.7 8 15.0 50.5 49.5
ENEE 36.1 1.3 15.6 53.0 47.0
THERE 39.3 2.9 16.7 57.9 42.1
KB+ IHRE 37.3 1.8 16.8 57.9 42.1
Paddy soil 10 ¥ wtia 37.9° 1.4 17.3 56.6 43.4
LA % 41.6 1.2 17.4 60.0 40.0
I I 46.1 1.8 16.5 64.4 35.8
*6 FEALUENTEABHEHSER (C%)
Table 6 Relative content of carbon 1n methylated humic acid (C %)
RauE e
intcgration | B & 0 | mEw FEERERE mygy | MEERH -
% region ArC< O-linking Aliphatic %)
ﬂ%ﬁiﬁ% y ﬁlmvc (ppm) [Quinoid C OR| Aromatic | aliphatic | OCH,—C ps Araed .
C C L
T C% . 174—183 | 160—174 48—60 ticity
+3 Soil - L 105—160 60—94 10—48
Yellow-brown carth 4.46 9.84 32.14 10.18 9.82 20.54 51.1
KBt
Paddy seil 3.37 9.36 32.64 10.18 11.10 21.65 50.6
%7 RABRMHE, E/E LHMSTRAR, AN L E 2 @BXRK(» = 13)
Table 7 Correlation coefficient (r value) for E, E,/E, ratio and elementary composition
functional group and aromaticity of humic substances (n = 13)
B ¥ B F
Factor E. E./Eq Factor E. E./E.
C% 0.8421%%% | —(,8787%%x BE-0% —=0.1272 0.6474*
Carboxyl-O%
H% —0.7251** 0.3858 BEE-0% 0.9025*** | —0.7965
Phenolic OH-0%
0% —0.6942%* 0.9055%** BMRX-0% —0.5196 0.7032%*
Alcobolic OH-0%
C/H 0.8844%** | —0.6199* WE-0% 0.6441* —0.5170
Carbonyl-0%
i 0.7348%* | —~0.4265 B¥X-0% 0.788]1%* ~0.7792%¢
Aromaticity Quinoid-0%
* P<0.05; ** P<0.01; *** P<0.001,
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(@) E.. EJE, eti5XAR. C/H M. eMERBNF (L E 2 FroEx

BifiggE M. M9 B2\ E/E hESFHEER; Cha SR TARALM
REMAEFER, % E/E HEREMRARNZAEM,E5FALBEE X, KE
YRR EEENEAEREREN BN LI BE, Lo LHRKEFN B C=C
WBNE AP AR =~ 8 FERIEN R M, Hit, FRWHRELES EHEENRTRHEY
ROGHIFE e ABFRPRAIVIET E. EJE HESTRAR, C/H Wi, &EH
ARG KEZRNEX R, B&R7 A, E, M E/E LEH5C%, O%ZBREXE
MXREFHER. UE M E/E LASEHAEAEREARSENES B A FE3 TS
HmENERE, B SMEE-O %2 ERTERX, 5HE-0 P2 B EMX, EJ/E il
BTSERRHEAZEEFRRIN, EEREL-O22RENR, K REHS5C/H K
EERBERR,5HMERREMR;T E/E WESXEEFHRAXEEREE, 5
FHEER, KA E FIfEAREREDRH LEN— M ERRBHT E0 H 0K,
(B, E, & EJE LLEHS5 C%. 0% .MBRE-0ZFMEE-0 %2 EHEX,HIL,H
EHEAREMREREENR G EEASROENBE.

LEMBEERNERTERSHEEREAGEERTINKR, FREHFARYE, &
BEMRTIEROGERB, &LEFRETMEERNAREIAERE, BEREEFHN
HEEREE, BB USRS, Ei 8RS S8R S BH 35.8% s HIbER,
AR R/ BRI, L R B L T i i R/ E B R E B, R v i
BEEEE, St TP, NBLFOE, HARERN B ENF /N HEBNTEA
X+ C/H HEL RS HEREIHMNEH T, EERNOTRARS A H B ARKR
Ho B ABHRHADR,ZHFATRESEATHRESE . MSBIRESHMZESE
BN 1—15, BEEMTRE SR RENHEE S U L, ERAESHSREEASEN
69.3—91.9% , EEMT 90—95% HEAFETERAD, HhREHSL50% L. &%
B LR B B BRI B LB 28 35.8—52.4% , I HELTC B SLIRBEAY 5L
BESIS £H. BRELRERERTLUNAKRAIBWEERER B L EHBETHA
o

ABITSE—HERBNE B, FIRSRMM, AR/ EERESS,ME
H AR P B E R, R KBS ERAG T, AN TEIRNREH R E TR AR
HAR. BE.AXKANESAGTENLRNSBENEAZIRG, S80S TR/, WHE
HBREBRRNEEYRERANRR.

MEBEITFEER, IFET E. EJE ES5TERAR. C/H L, SEBERARG L
BZENEXAY, EHERBRTSC%. 0%, BE#-0%. BE-O%2ERBELE
EHXIN,EE C/H WERFHEEREERX, M E/E LESERERE FHHEXE
BARBE, Hit, X584 EEARIEBHED R T CEN—MERRHE T EY HEMK
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STUDY ON PROPERTIES OF SOME SOIL HUMUS IN CHINA

Peng Fuquan, Kao Kunlin and Che Yuping

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

The results of this study indicated that the composition and properties of soil humus
were closely related to their formation conditions, and had zonal regularities.

Data obtained showed that the composition of soil humus in virgin soils varied with
different soil zones. For geographical distribution from black soil to red earth, the
optical density elementary composition, C/H ratio and aromaticity of humic acids in
the soils all had certain zonal regularities. According to the results mentioned above, the
soil humus substances appear to tend to be simple from the north to the south.

As compared with the virgin and dry farming soils, paddy soil had a higher content
of organic matter and HA/FA ratio, but a lower content of active humic acid. It in-
dicates that the hydrothermal conditions under rice planting are favourable for the aec-
cumulation of organic matter, and change the composition of soil humus. However, the
anaerobic condition of paddy soil is a factor inhibiting the decomposition and conden-
sation of organic matter in soil, which results in the formation of humic substances with
smaller molecule and low-degree of humification.

Calculation of the correlation coefficients between E,, E./Es ratio and elementary
composition, C/H ratio, oxygen-containing functional groups and aromaticity show that
B, value is not only significantly correlated with C%, 0%, phenolic-OH-O%, quinone-
0%, but also with C/H ratio and aromaticity. It is also indicated from these results
that E, value might be regarded as an index of aromaticity of humic acids.



