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Table 1 The microaggregate composition of soil sample

MEARKNSR(%) DBRANK | HRARK
® = % ot various sizes of microaggregate (%) (%)

Treatment - Coetficient | Coefficient

No. |1—0.25 [0.25—0.05/3.05—0.010.01—0.005 |0.005—0.001{<0.001 | <0.01] = of of

(mm) (mm) (inm) (mm) . -(mm) (mm) | (mm) | dispersion| structure
1 (HR) 1.0 6.3 54.4 14.9 15.5 7.8 38.2 |. 23.0 77.0
2 (8| 1.2 9.5 51.4 13.0 17.0 7.9 37.9 23.1 76.9
3 (#¥) 1.3 7.1 53.9 14.0 16.1 7.6 37.7 22.4 77.6
4 (&M 1.5 5.3 44.1 12.8 18.5 17.8 49.1 52.4 47.6
5 (&) 2.0 18.6 48.5 - 12.2 12.6 6.1 30.9 18.0 82.0
11 (o) 4.0 28.8 63.8 1.0 0.6 1.8. 3.4 3.7 96.3
12 (o) 6.3 17.3 71.9 0.8 1.4 2.3 4.5 4.7 95.3
13 (%) 4.7 14.1 77.8 . : 0.1 1.5 1.8 3.4 3.6 96.4
14 (g 3.0 8.0 18. 8 9.3 13.4 47.5 70.2 97.3 2.7
15 (o) 11.8 33.4 52. 6 0.6 0.8 0.8 2.2 1.6 98.4

D L ERER: 2.%i50+5% BE; 3.0EN+5% KX, 4. 30RM+10% EIRLK; 5.8
+0.05% RTWE, ’
1. Yellow-brown earth added nothing; 2, Yellow-brown earth added 59 rice straw; 3, Yellow-brown
earth added 59 milk vetch; 4, Yellow-brown carth added 1095 ammonijacal weathered coal; 5, Yellow-
brown earth added 0.05%% polyvinyl alcohol. )
4TI R 12.403+5% fEE; 13.0+5% R=¥: 14.49+10% SR MH; 15.41+0.05%

b T4 1.
11. Red earth added nothing; 12. Red earth added 59 rice straw; 13. Red carth added 59 milk

vetch; ‘14, Red carth added 1095 ammoniacal weathered coal; 15. Red earth added 0.059% polyvinyl
alcohol.
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Table 2 The analytic results of soil pore volume |

XU >0.2—0.005
R ) .2—0. .1—0. .05—0. .01—0. 0.005
pmpns (%> |>0.2 mm 0.2—0.1 [ 0.1 <050 05—0.01/0.01—0.005| <0,005 mr%ﬁ&?%m
Treatment Large mm mm mm mm mm Content of
No. pore (%) (%) (%) (%) (%) (%) effective
space pore space

1 (M) [2.0240.521.0540.18{0.3040.20{0.5240.20/4.15+1.07| 2.2340.88 [42.55+1.71 | 8.254+2.19
2 (&) [2.234:0.97(1.52£0.24[2.97+0.31 1.48:{:0.066.10;|‘:0'.18|2.80j:0.18 41.4540.50 [14.8710.67
3 (#®) |3.0241.74)1.0140.29)2.05140.09]1.024-0.0314.854-0.61} 3.5240.39 {39.08+1.05 [12.4440.50
4 (BR#) [2.5040.7512,01+1.05{0.8540.09}0.5540.05[2.72-40.10] 2.05+-0.48 (43.13+1.57 | 8.101+1.33
5 (#M) [3.3040.62|1.0440.44{2.701+0.481.004-0.03[4.90+1.47] 3.024-0.88 |37.83+1.33 [12.64%1.12
Y (4L) 13.7011.56|1.35+0.42(0.43+0.60/0.434+0.04)1.454+0.07| 0.80+0.56 |44.2540.35 | 4.451+0.56
12 (4#8) [3.631+0.44/0.3940.19]0.2240.16[0.32+0.08)3.08+4-0.43| 1.82+40.03 [45.85+1.79 | 6.33+0.35
13 (&%) [4.33+1.25{1.0040.31)0.1740.03(0.4340.12(3.374-0.23| 2.25+1.13 [41.1342.13 | 7.224+1.29
14 (4$¢) {1.3540.25/0.884-0.34/0.20+0.18/0.374-0.18{0.9240.53{ 0.6530.15 [56.06+2.02 | 3.06+4-1.23
15 (4T#8) (3.254+1.72{1.62+0.50[0.454-0.15[0.78+0.2014.1740.77| 2.284+0.52 [43.414-1.60 | 9.38+41.84

1) g 1, Sce table 1.
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Table 4 The influence of organic material on additional degree of organo-mineral complexation

ey FHEARR"(%) BEAFNR(%) EmEaE(%)
Organic matter of Organic matter of Additiopal degree of
Treatment No, soil sample heavy fraction organo-mincral complexation

1 (&R 0.54 - 0.53 —
2 (B 1.50 1.32 80.4
3 (’/R¥ 1.46 1.12 62.4
4 (R 7.43 ©2.54 26.1

S5 (3, 0.70 0.71 100.0 -

11 (LK) 0.61 0.65 . -

12 (48 2.74 1.65 41.4

13 (4T3 172 1.11 35.4

14 (4188) 7.21 5.01 61.3 -

15 (4Tf) 0.75 0.81 100.0

1) % 1, See table 1.

2) REEHRSERILIMTT 40-50°C HTHRESER,

The content of organic matter of soil sample was dried at 40—50°C under infra-red lamp.

5 0.05—0.002 RKBEMARERARESLE

Table 5 The associative forms of humus in water-stable microaggreéatc of 0.05—0.0602 mm

\gE
| owc comiined | SEEEEE | Gl | SRR
TS umus umus
Treatment No. o 55‘735‘%% % lij%lgg% o« 51%‘3?% . ISE%IE;J%
° total total ° total ° total
content content content content
1 (R 0.02 5.0 0.06 16.2 0.01 2.7 0.29 78.4
2 () 0.09 12.3 0.12 16.4 0.02 2.7 0.50 68.5
3 (8% 0.07 10.9 0.10 15.6 0.02 3.1 0.45 70.3
4 (3 1.44 27.5 0.91 17.3 0.07 1.3 2.82 53.7
5 (3% 0.03 6.7 0.06 13.3 - - 0.35 77.8
11 (4 0.05 10.2 0.03 6.1 0.01 2.0 0.40 81.6
12 (4T38) 0.21 22.6 0.05 5.4 0.02 2.2 0.65 69.9
13 (2% 0.14 19.7 0.04 5.6 0.02 2.8 0.51 71.8
14 (4#) 1.24 26.9 0.06 1.3 0.04 0.9 3.28 71.1
15 (%) 0.05 9.6 0.02 3.8 0.01 1.9 0.44 84.6
1) W&k 1, Seec table 1.

(2) WHBEH LMW A BRI EW

HHBEMA LG, BRI NS & BAENLEERGEE 7) FRONED, B
TEAhER R SR M, S R T B RE  , RE AR, AR SRR F 5

TR A P B OUAR RN Bbs 0 5T 4 Bk B B BE , (BAE 4T i h , ML AL B v
ZEER PEREM, BRENRZXELEA . REE DA M MEHGE 7).
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Table 6 The influence of organic material on cation exchange capacities
of soil and microaggregate

1 (&R) 26.9 36.1° 22.9 22.9 49.7 26.4
2 (4R 27.4 37.5 26.1 21.7 45,0 5.7
.3 (&) 28.2 63.8 33.7 22.9 47.2 27.6
4 (B 34.4 31.5 30.3 24.3 64.2 32.4
5 () 27.0 30.2 22.8 23.0 48.9 26.2
11 (xR . 5.4 5.3 9.3 10.1 - 9.4
12 (455 10.7 5.9 9.4 10.8 - 9.9
13 (%) 12.3 8.5 11.2 12.8 - 12.0
4 (g8 25.8 4.5 11.3 12.2 38.2 4.2
15 (4 4%) 10.0 7.8 9.1 9.9 - .l

1) WE 1, See table 1.
®£7 AUHRMNEIBRESREERDHER

Table 7 The influence of organic material on physico-chemical properties
of organo-clay complex

gams? | wEE /e | SEREER e (um/seo) MELCRED
Treatment No. Specific surface Surf;i;ccn:i}:;rgc Flectrophoretic velocity (Cl:::i:o:,sc)
1 (&R 480 1.03 31+4.72(54) 0.847940.0014(7)
2 (B 492 1.00 30-+5.27(50) 0.8529%+0.0007(6)
3 (#E® 462 1.02 3144.82(47) 0.845940.0022(6)
4 (¥ 432 1.48 3144.85(52) 0.8375*£0.0012(6)
5 (&®) 463 1.05 30+5.27(49) 0.84824-0.0019(6)
11 (o) 213 - 22+44.32(51) 1.0402440.0415(10)
12 (4058) ' 203 - 28°94-4.17(53) 0.8326%*40.0062(6)
13 (ﬂ;*)' 193 — 2994-4.78(54) 0.8224**40.0011(7)
14 (%) 217 1.76 33*44.99(50) 0.8225**+0.0013(8)
15 (405%) 199 - 26+5.49(56) 0.9871440.0119(6)
1) L% 1, * B, = REDK,
Sce table 1.  Markedly Very markedly.
o H—EEM, A RERD.
There is a few influence. Precipitation occurs.

Bb, R AL B AUKE B M, RAL B B B FRE, REENRCARLBEMEESRLR
HZ. B2, KIRRORESRERNEAL—H (r = 0958, P <0.02). ZELMH, 3
BERZAE G BRI, IR, REXRRAKE, 25005 o B AR B
BETHE(E 7).

(—) BHMERE L NARO
R BB S B > 0.25 REK OB, o BRI <0.25 BRIOMER Ko
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+ MR AR AR B TE 0.25—0.01 BXIX—%, —BARZHHENEM, KBLE
BANKEANNSBEE/D, T EEAROMEARK, RRBTMABENRIENG, T
WA BRROME R, BEEIREE, F B FHMNEHERIR, EELE 0.2—0.05 XK
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SRR HE BRI 0 B R A, TR B S W R B D , LIRS i R B
RELENHB. ARRERCELBENENEAERIRK, R 26%, REHBARI &
fEfo MOUMBMAEMEMEAERR, 7k 100%, HELEEMASELY 80.4%
(F4)o BXK, RUHABABERERENESE.

EARLR A, HixiH 0.25—0.05 X KREHRKSRSEAETRENRERXR,
- EEEAEAENMN, NN SR NABEE 1,
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i,; 7 £ (N Red eanth
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] % 20} w 6
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g . 15 ?: s
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E E 10 ~
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8 8 g
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1T 5 <
] 8 1
e e i e
10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 30 60 70 80 90 100
xR i) . : AMEARE (50
Degree of organo - mineral complexation Additional degree of organo - mineral complexation
A1 $iE 0.25—0.05mm AR S B2 FFLHENTRRENE
| HABMER SEMEAENER
Fig. 1 Micrpaggregates of 0.25—0.05 mm in Fig. 2 ACEC of two soils in relation to
yellow-brown carth in rclation todegree additional degree of organo-mineral
of organo-mineral complexation complexation
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+iE i AAE VRO ERRRRE, L MR AN RRBRR, NSl eR S
BRIAR (3% 3)o <0002 BAKEA KD, 2RARZEANAUBBBR AR LEE
RER, B AHPENRSBREMHRS LR ARE MBS, HAKNBBL R 2
B NN , B R 4% S0 Turchenek K1 Oades™ iRl BAESEPTHRES
KN A A IR L E T LS h B o

THEAGEEAREE. EEMANENDRELRAE X, MEZENTI N AEY
REMBEENE, BYECZENHEARAR (229%) LBENEEAR (3.6%) X
BEY, REEELEN T HENEAEATREEAE, BREERIX M. X7 i
ETEARS MM ERERESEANEMNT, SERARGEHER, BhERK
HaKhl, ARERLREIRNERE, RA— SO BENEE. .
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THEESRAZWEANROEN, XHELREEAFET >0.25 K 0.25—
0.05 B A RbEBRE TSR AR , SR HUR 57Kk e Ot R , L B N SR LR R R i
BfE%, RERLBEAR AR TS SHE,

F R IERRCRIA L, TR S TR g, SR B
BE, HHEETRRENEE (ACEC) MESEAENLMEME A FAX(E 2), &
MBS EX, RAFMANETIESLRNEARA BELREE, ERETHRE
HEZ . REXEABORERKERENESTRRE, XTEMEESNALESR
BEH R EMREAET, BETFRARFRBAIRQORDTNN, TREHER.
BABIA LA & M0 S At , S I A HL RN R 8 T 3% B AT 2

& EFR, MRIBGEENTAR R, 1R 2REURASTAL B MENRE, U
DL = A RRH BIT |

(2) FADRSELRBSERBER

BE ESE NASENRLERSENESENARRESE, SRR LEE
RS, BRI MRS MR R R, XA RS Burford Rl Deshpande %9
EREREL. MREENDREAEEBELEEROER, TRAENAERE TR
EAERESMEE. Perez Rodriguez™ TR, 4SEBISLLS FRITHEEEEA R
B, T BEERIE RO E MR BRI, TR — R SRR 0 B Eo
Schnitzer 15 Kodama'™ {FBE BETHASBNEN, XEELHR, DETEERS
ERNSE, RO ERR, YANS TRABERS. 2:1 RRESE S RREN X
FHRORTRES, B E R R ERR OO RERRS .

Mamson™ iA: Fe K1 Al WEE MR TRERE" CRERK), B8 B8%. B
TR AR RR IR, T AR R I A P R AR AR A B B, 1 e e o e BT S R
H TR A S T S5 M et S P B A O e A 26, L e ok, B B e A A e —RRA
b , 41 A L B BRI B A E , A LR /S, WS L S B b etk i &
B, BN Atk s e, BTOL, ML 30 = 2 RIRB B A FRAT W , 5 el SR B 43 Bl 3¢
F 22 Bk /BHE B 33, 29 F1 28 HOK /B BHMRE A BB AEENAN, 28
W B R R RUE b, X R L M RARE E NE 7 FARE, N EARZ
ST BGREENT 26 BOK /B, BR R AR AR, BRER. BERE, REEM
SRR BRIS , B A WL AR G 5V T O ST » 8 300 2 M B B BE S T 5%
T4y to AT EEREEE HOTE B , KA R TR REBE A /N E B A LR o L BB ()
545 HE () BBEOEREE, r = 0.799**(logy = 0.13x — 2.75, n = 10)(& 3),
P B AN SR B T RN 3 (B 4o ZELLHECR, RERIBE ALk T IS , A
TR TS, T M B kAR AR O 1 SIS &, XN 4 A R T S B 1R,
ERTHREFENRE RS, FEERE Foo Al SRR ETREOALHLE
BEL MR EAAEAERAAY, MMTRKEE, BE. RELEALEXMER,
BREZROEARLE, KERNSSEANENRRERNSENRESANMEF

HXo
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logy =0,13%-2.75(» =10)
r20.799** . 2 wf
2 § l .o St Yellow- brown earth
o SHIFIN Yellow-brown earth , f E 28 x g
x {IK Red earth ?-2 3 Red earth
> 1L .§5 28}
‘Eg Ex
S S# uf
Az :
x 2r
A
0 I 2 B % 2% % 5 10 15 20 25 36 35
eaikl B ( um/ sec) HEERTF R ( meq/1008 )
Electrophoretic velocity Soil cation exchange capacity
3 TBRRkEES 4 BB XEES TN
ABBEHI%R METRARMER
Fig. 3 Electrophoretic velocity of soil Fig. 4 Electrophoretic velocity of soil
clay-complexes in relation to clay-complexes in relation to soil
disperesity cation exchange capacity
m, /N &

SMRBESRN B RE AR, FSBRAE, 6D BENREESE, Hhila
W R EG R F 32, MEBEAYHRER, X=X RPRAEHARR, TEIEMN
FENE S ROBR, St WS Rt MREREE S, ALK AR ILERX
X mosmtt, REAEEANBRRAEEE ST ERENER, BREARATANLE
PEARBOER, TERESNESILR, RER - S—FEEMN, REEO%LR
REAMEE, IERE T HABSFIHRENS AR LEDHENRR, LR —HRITY
A REE . BEARCERRCAMNERARNEYE, ERESGFBERE, R/
AR,

5 % X ®m

111 SRR AR 0K, 1980 i KEEMs i 2 RERBDSTE, LN-%5 M, 69—-74 |,

(2] FUKy 1958 N FRHRERBEME: (BaCL-H,SO, &), TIM¥MR,H 6 % 3§, 209212 [{,

131 WlE. BRED. E5E . R #, 1980 REMENSESRSHMELNPNINSE, TRPHR.%8 17 %,
489, 319—327 W, .

[4] FEQNf, 1980: Mtk BeMERE, i85 1, 19—23 |,

(5] #HENFEW, 1964 TMBAFBAROBH . TINPHR-H 12 4 4 1, 411—420 [,

[6] Burford, J. R., Deshpand, J. L., Greenland, D. J., Quirk, J. P., 1964: Influence of organic mate-
rials on the determination of the specific surface areas of soil. J. Soil Sei., 15: 192—201,

{71 Harter, R. D., & Stotzky, G., 1973: X-ray diffraction, electromicroscopy, electrophoretic mobility
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INFLUENCE OF APPLICATION OF RICE STRAW, MILK
VETCH ON THE PROPERTIES OF ORGANO-
MINERAL COMPLEXES IN SOIL.

Liu Zhonghan, Jiang Jianmin and Hseung Yi

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

This paper deals with the influence of application of rice straw, milk vetch, weathered
coal and polyvinyl alcohol on the properties of organo-mineral complexes of yellow-brown
earth (collected from Jiangning) and red earth(collected from Jinxian, Jiangxi). The results
obtained are summarized as follows:

In the yellow-brown earth, the polyvinyl alcohol and the rice straw were conducive to
the formation of aggregates and thus increased the percentage of effective pore spaces of
0.1—0.01 mm. The polyvinyl alcohol treatment could promote the stability of aggregates.
In the red earth, the rice straw and the milk vetch might cause dispersion of the aggrega-
tes. In above two soils, the treatment of ammonical weathered coal caused highly dis-
persion of aggregates.

The changes of organic matter and total nitrogen content in microaggregates wes gene-
rally similar to that in complexes in the two soils applied with the rice straw and other or-
ganic materials. The contents of the carbon and nitrogen were highest in the clay-organic
complexes. The treatment with polyvinyl alcohol caused the highest additional degree of
organo-mineral complexation. The additional degree of organo-mineral complexation caused
by rice straw was higher than that caused by milk vetch. The treatment with weathered
coal oould also cause some complexation. The content of stable combined humus in the
soil was not influenced by application of rice straw, milk vetch and weathered coal, but
the content of the loose combined humus was markedly increased. The percentage of fixed
humus was markedly decreased. The cation exchange capacity in the two soils and the
microaggregates generally rised with the increase in content of organic matter, whereas the
cation exchange capacity in the clay-complexes was not dependent on the content of the or-
ganic matter, but dependent on the status of the clay surface exchange points covered by
the organic matter.

The total surface areas of colloidal complexes of the yellow-brown earth and the red
earth were generally decreased with the application of organic materials, but the electrop-
horetic velocity of colloidal complexes in the yellow-brown earth was not influenced by
the organic matter applied. In the red earth,the electrophoretic- velocity tended to in-
crease with the application of organic materials except polyvinyl alcohol. In general, with
the organic material applied, the viscocity of colloidal complexes of soil was decreasing.

From the results mentioned above, it is considered that the application of the rice straw
with the milk vetch can be favorable for the formation of organo-mineral complexes and the
improvement of the fertility of soil.



