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Table 1 Influence of organic maeral on soil porosity and moisure content
(Field fixed location experiment, 7years, measured n O ctober 1999)
1)
Moisture Bulk density Total Capillary Nor- capillary  Saturated moisture
Treatment content( g kg~ ') (g an” 3) porosity ( % ) porosity( % ) porosity ( %) capacity( g kg™ ')
265 1.3 9.4 37.0 12.4 406
259 1.08 58.3 35.0 23.3 517
268 1.23 53.4 36.0 17.4 431
284 1.21 4.0 39.0 15.0 479
1) 5d
25 [—
Z 2.0
g 2l T (Cheek) 1.8 |y —®— MM (Check)
8 2 —— T (Straw) L6l —m— #H (staw)
E < st —k— 3 J8;F B (Artificial manure) o "T; 14 —— 3 J5E H (Artificial manure)
E g —X— & #EH (Cow manure) 8 1.2 —>— 4 ¥ H (Cow manure)
& g8
B xlor S 10
g X% §ﬂ§ 0.8
g2 st n.}‘g 0.6
b3 0.4
0 P S W W TS T S 02+
0 1 23 45678 91001 00 . ) ,
WEHFS (§2hll—%) 20 40 60
Serial number (Measured every two horus) K18 Time (min)
1 2

Fig |

Cuwve of soil mosture evaporation

capacity

Fig 2 Soil mosture pendration rate

of four treatments
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37.0gkg ! 28.0g kg™ ! 25.0 gkg™! 18 8g kg™ !
, CaCOs , CaCOs5
CaCOs, ca .
71 Ca? )
Ca2+
[8~ 10
22
221 7 , (2,
, P K 50 9%~ 67.1% 20.8% ~ 23.8% 11. 5% ~ 39. 9%
27 3%~ 75. 8% K, , ,
2 ( , 199 )

Table 2 Influence of organic material on nuirients content of soi

Treament 0. M(g kg™ ) C/N Total N(g kg ') Alkak hydolyzable N(mg kg™ 1)

P K

Available P(mg kg™ ') Available K (mg kg™ ')

15.5 7.16 1.30 145.9 28.92 1319
23.4 6.91 1.57 174. 1 35.06 231.9
4.5 9.42 1. 60 177. 6 32.26 199.9
25.9 9.78 1.6l 181.2 40. 47 167.9
3 , NH4CI ,
NH; , ) ,
NH4CI NHZ s NHZ
, , (687 m*g 1
(534 cmol kg™ ) NH , ,
s s NHZ ,
3 NH;Cl
Table 3 Variations i electric conductivity of soil after addition of NH4Cl
NH4Cl (%) (Sm™ 1)
Electric conductivity
Treatment 10 20 30 40
9.70 9.90 10. 50 10. 95
8.00 8.20 8.40 8.60
7.30 7.50 7. 60 7. 60
7.30 7.40 7.30 7. 60
6. 80 6.95 7.05 7.15
222 CO» 3.
CO, CO» ,10d CO»
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Fig 3 Mineralization curve of soil oragnic matter Fig 4 Soil buffer curve of different treaments
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Table4 Soil organic matter oxidation sability after applying organi ¢ substance
(gks™ 1)
Organic carbon content CIC( %)
T reatment (Cr) (C)
Total C Easily oxidizable Organic C  Inoxidizable organic C
6 00 5.46 0.54 9.0
16. 08 13.50 2.56 16.0
15.54 — — —
19.35 14.70 4.65 24.0
6r 23
5 (9,
g . 7
3 > >
8
g e | N :
g. —— 4 % (Cow manure)
3 ! —&— I (Antificial manure) ’
——— K Ff (Straw)
¢ 0 100 260 360 4(‘)0 S(I)O 6(‘)0 760 , )
{8 [§ Temperature (°C) (2
5 DT A N P
Fig 5 The influence of organic material on soil DTA NP s
NP s
( ) N P hm?
13 200~ 14 500 kg R R
5 ( kg hm™?)
Table 5 Influence of organic material on wheat and maze yields
Check Straw Artfficial manure Cow manure
1993 3235.0 5085.0 5115.0 5055.0
9028. 5 9396. 0 10678. 5 9486.0
1994 3062. 5 5091.0 5133.0 5439.0
7021. 5 7176.0 7959.0 8809.5
1997 6300.0 6690. 0 6765.0 6615.0
7590. 0 7830.0 8280.0 9060.0
1998 3900. 0 3905.5 4333.5 4333.5
5556.0 6195.5 6528.0 7056.0
1999 625.5 7410.0 6900.0 7057.5
7632. 0 7992.0 7890.0 8742.0
$420.0 5640.0 5649.0 5700.0
7365.0 7716.0 8266.0 8631.0
(%) — 39 4.2 5.1
— 4.8 12.2 17.2
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AMELIORATIVE EFFECT AND MECHANISM OF ORGANIC MATERIALS
ON VERTISOL

Zhan Q+hou Yuan Chae-liang Zhang Xiae- pu
( Institute ¢ Soil Science, Chinese Academy ¢ Sciences, Nagjing 210008, China )

Summary

Through field fixed location experiment and greenhouse incubation experiment, as well as a series of
detem inations of soil physical and chemical properties, the ameliorative effect and mechanism of three
kinds of organic material on vertisol —the middle-low yield soil of Huaibei area have been explored. The
results indicated that returning oganic material to soil can inarease soil porosity, reduce soil bulk density,
improve soil perviousness and soil retention of water and fettilizer, raise soil buffer capacity, supply mult+
nutrients, and increase crops yields. The mechanism involved not only the redudion of shear stress of
montmorillonite was reduced by humus, and restraint of its expansibility and shrinkage, but also supplying
ad ive organic colloid to form organe-mineral composite aggregate. In addition, organic acid can dissolve
CaC0s in soil and release adive Ca™ , which formed the bridge of composite aggregate, thereby,
improved soil pedality etc.
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