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Table 1 The chemical and physical properties of soil sample

r = B X® n R A4 K %
Seil M E R Mechanical composition
pH C(meq/gj:)
% 4 B ® g Orgenic >0.25{0.25— | 0.05— | 0.01— }0.005—| <«0.001
carbon 0.05 0.01 | 0.005 | 0.001
Soil type Fertility min mm mm mm mm mm
a m B ®
€Y i) 5.5 3.68 6.4 6.6 [ 34.0 | 12.0 | 15.1 25.9
Red earth Fertile
a - &
(ERRE) 5.0 3.29 6.0 8.2 30.7 9.8 16.1 29.2
Red earth Infertile
e Y- R d B &
(gp1+) 6.8 3.79 6.8 13.2 63.0 4.1 6.0 6.9
Alluvial Soil Rertile
LAaREat - B
Byt 7.0 3.19 7.1 12.7 64.0 2.9 6.1 7.2
Alluvial soil Infertile
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Table 2 The aggregate composition of soil samples

® & #H B %

Aggregate composition

o | B X & %8

Soil type Aggregate type >5 | 5=2 | 2=1 |1=0.5/0.5—0.25—0.05—0.01 | <0.005
mm mm mm mm mm mm mm mm mm

c o Sod.mmm'ble 9.8119.0) 1.0 | 2.2} 3.6| 2.8| 8.8|30.8] 22.0

(RRE) Mol B 1) 11| 11 | 214 3.9 6.3]30.0)105] 245

(fertite) Kiggere 12.8| 8.6 7.7 l19.2}2.7|17.7| 65| o8 —

Water stable

Sodium stable - — 6.7 8.1|11.,0(28.6]30.1| 8.0 7.5

LI |
(£ #E)

2l -3 _ _ _ - -
Red earth Mechanical stable - 691 7.1]52.3] 5.8 27.9
(infertile)
e 8.7 | 7.8| 8.7 | 13.0]21.2]34.8]5.0 [ 0.8} —
Smﬁ’ufsfme 34| 0.4)0.3 ) 0.8 1.1(36.3]44.3] 3.6 9.8
resm
Alluvial soil Mechanical stable - - - 0.1 0.3 43.7 | 41.7 4.3 9.9
(fertile) -
B 2.6 (3.6 | 28] 71135455 23.2] 05| 1.2
ek | — |77 64| 2.7{32.7]40.2| 3.8 65
g |
Alluvial seil Mechanical stable =1 - - |- 85(489325] 1.3 8.8
(infertile)

KB #
Water statle 6.1 3.6[ 19| 3.6 9.0[51.9|226( 1.3] —

E: * 8Ll NaCl BRRSLEERRENARK,
** IRLLRGH B B b B (454 b 12,000 $) 858 30 5 MG R ENER K,
 REKPBR AN RRENBREK,

note: * After decalcification by NaCl.
** After stirring by high speed stirrer (12,000 rpm) for 30 min.
**% After dispersion in water for 30 min.

(=) RBH*®

L B RAXREARKAR. HR2 > 0.25mm WA FARKRERERTES B
Bo HE < 0.25mm AY& 5 IR e 2 e DT MR BE DAL IR 3% R B 8o
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(2) FBEARFFENTRESHAR (% A 0. BHSEE)

RTEFABRERAREKDEAERARNEERA SN Koposkma FHIEEHAN
HEAHE N1 A (G) BERNLED , KREARNRSERE. MRITMRREREXR,
BHKREIRANE SEABRUA - LRABHOMER. —BE G/G LEMERD X
HRERKIERMZH /Do RIBREAR,W G/G tuE=b A/, (BB RHIS, X7
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Table 3 The humus composition in aggregates of various sizes
BRI 25 S AR
HRGER . C(mcq/gj:) RaEa
BAESR Humus dissolved in 0.1N NaOH 3
t n (mm) and 0. IM Na/P,0, solution LR
_ |ctmeafs) ki i
Soil type Size of Total carbon s ) KB BO® Eﬁ%f% m humin
aggregate Humic | Fulvic ol tztal EE® |9 of total C
acid acid carbon | HA/FA
>5 4.21 0.33 0.99 1.32 31.4 0.33 68.6
5—2 5.41 0.62 1.17 1.79 33.1 0.53 66.9
[0 ) 2—1 5.07 0.56 1.02 1.58 31.2 0.55 68.8
(n#&R) 1—0.5 4.11 0.38 0.96 1.14 32.6 0.39 67.4
Red earth 0.5—0.25 3.07 0.26 0.78 1.04 3.9 0.33 66.1
(fertile) 0.25—0.05 2.92 0.22 0.66 0.88 30.2 0.25 69.8
0.05—0.01 1.70 0.15 | 0.44 | 0.59 | 34.7 | 0.34 65.3
<0.01 2.31 - — - - - -
>5 4.48 0.37 1.07 1.44 32.2 0.35 67.8
5—2 4.70 0.29 1.10 1.39 28.9 0.26 711
a n 2—1 4.28 0.25 1.07 1.32 30.8 0.24 69.2
CEER) 1—-0.5 3.51 0.28 1.12 1.40 40.0 0.25 60.0
Red earth 0.5—0.25 1 0.23 0.98 1.21 38.9 0.23 61.1
(infertile) 0.25—0.05 2.95 0.23 0.94 1.17 39.7 0.24 60.3
(.05—0.01 2.68 0.22 0.80 1.02 38.1 0.28 61.9
<0.0 3.33 - - - - - —
>5 5,33 0.65 | .46 | 1.1 | 208 | 1.41 79.2
5—2 5.81 0.73 0.47 1.20 20.6 1.55 79.4
EEeEAaL 2—1 5.64 0.71 0.49 1.20 21.3 1.45 78.7
(gvwt) 1—0.3 4.38 0.68 0.44 1.12 25.6 1.55 74.4
Alluvial soil 0.5—0.25 4.38 0.60 0.47 1.07 24.4 1.27 75.6
(fertile) 0.25—0.05 3.21 0.58 0.49 1.07 33.3 1.20 66.7
0.05—0.01 3.47 0.57 0.44 . 1.01 29.1 1.30 70.9
<0.01 7.28 —_ — — - - -
>5 4.26 0.41 0.40 0.81 19.0 1.05 81.0
5—2 4.32 0.40 0.42 0.82 19.0 0.95 81.0
b AN = 2—1 4.77 0.31 0.45 0.76 15.9 0.68 84.1
(Ep+) 1—0.5 4.73 0.35 | 0.45 [ 0.84 | 17.8 | 0.70 82.2
Alluvial soil 0.5—0.25 3.57 0.38 0.40 0.78 21.8 0.95 78.2
(infertile) 0.25—-0.05 2.16 0.22 0.28 0.50 23.2 0.77 76.8
0.05—0.01 2.06 0.25 0.37 0.62 30.1 0.68 69.9
<0.01 4.89 - - - —_ - —
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Table 4 The organo-mineral complex composition in aggregates of various sizes
AU RAAKAR (%)
+ i Ej?m‘fn$& Organo-mineral c:tlnplcx composition
Soil type Size of
aggregate G, G, G + G, G/G:  [Gi/(Gi+Gy) [Go/(G,+Gy)
>5 24.10 19.08 43.18 1.26 0.56 0.44
52 18.95 19.14 38.09 0.99 0.50 0.50
i m 2—1 21.84 17.02 38.86 1.28 0.56 0.44
(mER)
1—-0.5 33.08 18.00 51.08 1.84 0.65 0.35
Red earth
(fertile) 0.5—-0.25 31.15 16.00 47.15 1.94 0.66 0.34
0.25—0.05 31.90 11.29 43.19 2.83 0.74 0.26
0.05—0.01 27.07 6.56 33,63 4.13 0.80 0.20
>5 19.55 16.50 36.05 1.18 0.54 0.46
5—~2 6.55 18.20 24.75 0.36 0.26 0.74
a : | 2—-1 6.60 15.80 22.40 0.42 0.29 0.71
(E#RR)
1—0.5 8.00 16.10 24.10 0.50 0.33 0.67
Red earth
(infertile) 0.5—0.25 10.15 13.20 23.35 0.77 0.43 0.57
0.25—0.05 23.90 11.10 35.00 2.15 0.68 0.32
0.05—0.01 20.00 6.20 26.20 3.22 0.76 n.24
>5 — - - - - —_
5—2 0.25 7.05 7.30 0.04 0.03 0.97
RANHL 2—1 1.20 9.80 11.00 0.12 0.11 0.89
€% 53]
1—-0.5 1.90 10.35 12.25 0.18 0.16 0.84
Alluvial soil
(fertile) 0.5—0.25 2.40 12,80 15.20 0.19 0.16 0.84
0.25—0.05 1.55 5.10 6.65 0.30 0.23 0.77
0.05—0.01 7.05 7.10 14.15 0.99 0.50 0.50
>5 - — - - - -
52 4.00 4.30 8.30 0.94 0.48 0.52
EEMAL 2—1 2.70 5.40 8.10 0.50 0.33 0.67
(#H L)
1—-0.5 4.30 5.30 9.60 0.81 0.45 0.55
Alluvial soil
(infertile) 0.5—0.25 6.40 5.50 11.90 1.16 0.54 0.46
0.25--0.05 6.20 3.20 9.40 1.94 0.66 0.34
0.05—0.01 17.00 2.60 19.60 6.54 0.87 0.13
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fERRNXEXARGD, ATRATL, BRT —E8/MBARKTERIET G MG,
NER, ELZARKINIHHARHAT2—BL XNAREIE AR EH (G + G)
MELERXR. HEG TG EZEA&K BB SHEA (G/(G + G), G/(G, + G1)),
BRERABOMRE, B G AN REMEARKOMATERD, T GHENEER
NIFEE E SRR KT8 M. AT, EAKE IA (G) MAERKNERARE TN
XK Ro

ME4BTUEY: ERARRVORRL LN LM H, A EROERTFTX . &
aMmE, ER—fKERGED, RREARNABRG NG Wk, BLHLELH,
G/G; Wi, ZEE LB B —%, XATHEERELALIZLLUG, BRI EOA
AREBETEEHM, G MMBES, RMKEFEHD HFRUZL, BERAES
ThUEERA. KhEAKE | A (G) BLBEFLF LMK, MEAEE LA (G) U
ErREHTEL, G/G WE, R BE T WES EXF LM, P LHEER
8 G HF Mo HLFT N TFARARALRRN, BKEMMG, G R G FROELHR
T2,

(2) ELHAREHRAMI ML WE

—BIAN: ARKHK/DPNESRNARERR, MENRRROARED, R4 4
SWEARMEAKRENA (G) EELARBHILAY, BF—EpFR"" WIAOH #
FNHREAREKERIBTPAE—EEH. A THRXREZRNXR, FLETHRE
ZARKTEEROESEBE. HAERMNNETEEAREKPTREROBELREYE, &4
RRT* S

%5 WM& EESARES, RERNACRESERA TN, HENEY, 5
EEARNERHAREHER. REABRERK (Kos E) mE,ERKM TP, ERX
F 0.5 BMAKMAT 1 BKAVERGBERTERIIERK, Kos &/, MR RE &
o B ML KB e, B KRB Rtk B 48 & BB B/ R LB FT B 0 A LR BT o 89
BB K. BERN BT LEF, ERRT 0.5 BXRKT 1 BHRAERKR Kos
BERERTERR/ME R MAEXFH LR, KARGKH T RESBEREN
REERFRENRETAT SEAIR K. XPMUEEREFRN, RENESKRHERE
X, & FEREHELESR BN, BRERR LM MR AR KR RE R R R
A ZERKEREN LB, S 5HRKEARKR A 88 ERHF A PLIE; MR
KERROLHE D, ZEXRXEARGCNTREEIEIEREENRE R, RMNAY: X
MERTURF RN TR ENR T LR AA R U F#0F IURER,
8] LA BRE R R VAR, BT T MR &

ATHE-THRBERARKPESENREREPRINIXAE T X RAREKIES
#HETA (G) R kiaet, KERILTH 6. MeHRERN: ERRKNLANKE
B4 tih, R EHERED G Kos EAMEBERARKNEATIR/MVEH TERL—&
IR EEEGLH, G Kos HAMEARGHEAMIEANEY, X—ZEHM
IREGEAREPBHRCREEEMEHNRAR-EN. ATRARTEIAG) R
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Table § The oxidation stability of humus in water stable aggregates of various sizes

' HHRAR (mea/g)
+ : | aR4GEE Organic carbon
Soil (mm) Kos*
ol type i BEAHY b X AL A:p]
size of aggregate | o iy oxidizable |Dificultly oxidizable
>5 2.53 1.68 0.66
5—=2 3.50 1.91 0.55
@ . | 2—1 3.08 1.98 0.64
R
1-0.5 2.50 1.52 0.61
Red carth
(fertile) 0.5—0.25 1.79 1.28 0.72
0.25—0.05 1.69 1.23 0.73
0.05—-0.01 .95 0.75 0.79
>3 2.64 2.30 0.87
5—2 2.55 2.15 0.84
T i 2—1 2.30 1.88 0.82
CERRE)
1—0.5 2.04 1.47 0.72
Red carth
(infertile) 0.5—0.25 1.80 1.31 0.73
0.25—0.05 1.81 1.14 0.63
0.05—0.01 1.35 1.33 0.98
>3 2.83 2.56 0.90
52 3.01 2.59 0.86
VS Y 21 3.56 3.38 0.95
&%yt .
1-0.5 3.01 3.20 1.06
Alluvial soil
(fertile) 0.5—0.25 2.94 3.19 1.09
0.25—0.05 1.80 1.75 0.97
0.05—0.01 1.83 1.41 0.77
>5 1.72 2.54 1.48
5—2 1.69 2.63 1.56
BEAEgt 2—1 ‘ 2.17 2.42 1.12
(#HYL . -
1--0.5 1.41 1.74 1.23
Alluvidl seil
(infertile) 0.5—0.25 1.69 1.88 1.11
0.25—0.05 1.06 1.19 1.12
0.05—0.01 0.98 1.08 1.10
&E* Kos FHABERBUERANENES RERT SR BE RS RTEY,

note: Kos Oxidation stability coefficient of humus, calculated by the formula: Kos = —2 ., where b is

the total organic carbon and a is the readily oxidizable organic carbon.
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Table 6 The oxidation stability of G, in water stable aggregates of various sizes

AR C(meq/gt)
+ b | ARk AR Organic carbon
(mm) Kos
Soil type ; AR Lay b3 2]
Size of aggregate | o _dily oxidizable |Difficultly oxidizable
>5 4.34 2.83 0.65
5—2 4.04 2.89 0.72
L 2—1 3.89 2.86 0.74
€3 1)) -8 ’ .
1—0.5 3.66 3.06 0.84
Red earth =
Ctertile) 0.5—0.25 3.35 2.70 0.81
0.25—0.05 3.30 2.85 0.86
0.05—0.01 3.20 2.15 0.67
>5 3.45 2.55 0.74
52 3.06 2.27 0.74
a o 2— 2.91 03 0.70
(&ﬁﬁ) l -9 2. od
1—0.5 2.89 1.84 0.64
Red earth =~ -
(infertile) 0.5—0.25 2.57 1.57 0.61
0.25—0.05 2.90 1.57 0.54
0.05—0.01 3.20 1.78 0.56
52 7.49 5.07 0.68
—_ . . 0.7
BERaL 2—1 8.89 6.41 72
(B#+) 1—0.5 8.99 5.88 0.65
Alluvial soil 0.5—0.25 8.20 6.04 0.74
(fertile) 0.25—0.05 9.89 8.43 0.85
0.05—0.01 8.83 7.71 0.87
5—2 - - —~
. — .87 5.03 )
BaRa L 2—1 5.87 5.0 0.86
(&y+) 1—0.5 5.98 4.83 0.81
Altuvial soil 0.05—0.25 5.98 5.33 0.89
(infertile) 0.25—0.05 6.18 4.51 0.73
0.05—0.01 5.56 4.30 0.77

BENMTYRREESNREAR, BLTUS—HERNAKARGEDEXRNESKE
I 20, 3ChR bt B lr R A S R B S T JoR 4B AR RO X RT LA BT RO 4 R — B

REX—WEERATUINY: EREFELRN LA, BRABARKNEEET
UBARNEERER. EERRXEFHEIRNKET, EAKTHREREBER/N
R S A YU AR TR R AR EN L, T8 b B Z M R R AR
HER A Ll — S iR KRGO R EE B %A TT TESHE—- PSR Bk,
WA LRI FHENRANTNREREE LS, BRT KEARK. REREN 0T
B Ao EER -0 SR, EXERGTORE; TS —HHRERENLE—5Z
£, R BRERKERK. 4R, BT HABENRE,RIVARERBRNTH, FRE
Z B RIESE.
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ARE T LM P EBARGNEIS; RE SRR RANFRER, FRNH LA
AEIRNReEA L, 8RN EERREEERSHRM R HRLERUT:

LZEHR 2—5mm 5 0.0lmm ZHNEHEARGK, HEHRABRREARKE 20
WATMM. HhEABEEEHR S EEMEARKEATR/ B, TEES
SRERF SO ENA AR ERMATIMANRS. P8R/ SBROLE LN
B 3% h B 22 40 1 K TS Ko

2. fEH R 2—5mm 5 0.0lmm ZREINEARK, & AD. EAHESRNESEKARN
BUTRELES: S44E 14 (G) ENLEARARKERNRATIRON A
HEAHKE 14 (G) FaANLHENAREARKEBHMATHMWEY. G/G, &
oA U R 4k B R O K T B B /o

3. R EEARGhEAERA SR A — SRR, B Kos EFiE, ERKN
T, B A B ik e /N ERI R A G s TR MR ER BESRARAY 3 b, BR AL B 1
RUMYER kRS, EAKE I 4 (G) WELBREHE ARG,
LA THNh: KERENERMNELASEREREAKE LA (G) %o &
BEAG AR LM, BARFTOANEYBKT & FAR. 2% LR, R
R i 32 PR T B R 4 2 TR BE /N 7 B WL P SR 5 TS MR o e 2 g -, U
A B A B R Y  BRE A DU R R o
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STUDIES ON ORGANO-MINERAL COMPLEX IN SOIL
Il. THE COMPOSITION AND OXIDATION STABILITY OF ORGANO-
MINERAL COMPLEX IN AGGREGATES OF
VARIOUS SIZES IN SOIL

Yuan Ke-neng and Chen Tong-quan
(Zhejiang Agricultural Universily)

Summary

The present paper deals with the composition and oxidation stability of organc-
mineral complex in aggregates of various sizes of red earth and alluvial soils with va-
rious fertility levels in Zhejiang Province.

1. For aggregates in diameter between 2—5mm to 0.01 mm, the content of total
organic matter increased with the increase in size of aggregates. The proportion of humus
dissolved in 0.1 N NaOH and 0.1 M Na,P:O; mixture tended to deecrease, and that of
insoluble humin tended to increase with the increase in size of aggregates. The humie
acid/fulvic acid increased with the increase in size of aggregates.

2. For aggregates in diameter from 2—5 mm to 0.01 mm the proportion of G, frac-
tion (after Tyulin 1943) in total complex decreased, and the proportion of G: fraction
increased with the increase in diameter of aggregates. The G,/Gs: ratio decreased with
the increase in diameter of aggregates.

3. The oxidation stability (Kos) of humus in larger aggregates tended to be lower
than that in smaller aggregates in fertile soils. However, the oxidation stability (Kos)
of humus in larger aggregates tended to be higher than that in smaller aggregates in
infertile soils. It is suggested that the organo-mineral complex in larger aggregates of
fertile soils consists of relatively fresh organic colloids, and that of infertile soils consists
of the more stable organic colloids,



