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Table 1 Average monthly soil loss and rurnoff in SNI'RCS and conventional tillage ( 1985~ 1989)
Soil loss (t km™?) Runoff (m?® hm~2)
Mont h Runoff
rainfall( mm) SNTRCS Convention SNTRCS Convent ion
I~ 4 36.5%3.3Y 6.0%0.5 20.2%5.2 28.6%1.6 ®.5%2.6
5 85.7%5.2 223.0%20.1 1253.6+8.0 68.714.6 260.2%35.5
6 68.7%3.6 15.0%0.6 87.1£15.3 2.7%3.0 103. 0+ 15.2
7 199.4%12.3 179.0%10.6 1075.3%75.2 251.6%18.9 705.0%£85.0
8 213.4%8.8 R.0£6.6 24.0%38.7 204. 0F21. 5 400.9%22.2
9 47.4%1.6 10.0%x1.5 38.5%5.8 40.618.5 110.8%5.6
10 21.4%1.0 3.010.2 8.0%x7.5 20.8%1.2 7.3%5.1
11~ 12 10.2%0.3 2.0%0.2 6.0%2.2 10.3%0.8 30.04%4.2
682.8 530.0 3122.0 657.7 1754.0
) (D), n=5
(2,
80% s
2
Table 2 Relative contribution of components of SNITRCS for reducing soil bsses( 1985~ 1989)
Soil retained Rur-off reduced
Canponent - T,
(Mg hm™ %) (%) (m” hm™ ) (%)
5.8%0.3) 2.2 376.7126. 1 73. 4
9.3%0.5 4.9
1.7%0.1 83 39.5%6.7 7.7
1.8%0.1 85 45.8%+4.7 89
2.1%0.1 10. 1 51.5%5.2 10. 0
20.7 100 513.5 100
) (D), n=>5
2.2
2
s 10
17.3 an, 35 an ; ,
60 cm, 20 cm



746 39
10
tor, , 29.1 cm, 11.8 em
[11,12]
2 2
2
(3 NPK
20% ~ 80%
3 v
Table3 Comparison in soil nutrients, microbes and enzyme activities betveen SNTRCS and conventional tilage
N K
Treatment Topsoil Soil Organic  Total ~ Total Total Aerobic fiber Utease adivity
depth depth matter N K microbes decomposing bacteria NH+N mg g~ 'd~!
—an— —g ke~ ' — —10 000 g~ '—
0~ 15 11.8" 0.8 214 8.9 0.38" 0.77
2.1 15~35 8.70° 0.72° 20.2° 107. 2" 0.28 0. 84"
3560 6.40 0.60 186 15.7 0.07 0.70
0~ 15 9.64 0.8 191 21.7 0.04 0.8
17.3 15~35 6.30 0.58 185 17.0 0.22 0.3
3560 4.0 0.58 183 11.5 0.05 0. 01
1) ¥ LSO P=0.05
, (10
) lgan™’ ., L3gem’,
[ 13]
( 2),Dao ,
17t
—@— SNTRCS(0~15¢m)
-O - CT(0~15cm)
16 b ~¥ - SNTRCS(15~35cm) v
- - - 9- CT( 15cm) /.’ . v
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Fig. 2 Comparson in soil bulk density between SNTRCS and conventional tillage
4) , 15~ 60 an > 0.0l mm ;0~ 15 an
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Table 4 Distribution of s0il micro aggregation between SNTRCS and conventional tilage (% )
Tillage Soil The ratio of micre-aggregates in different sizes
system depth ( mm)
(‘cm) I~0.25 0.25~0.05 0.05~0.01 0.01~ 0.005 0.005~ 0.001 <0.001 < 0.01 > 0.01
(%)
0~ 15 5.2 30.0 37. 4 10. 1" 13.3 4.1 27.5 7.5
15~ 35 7.2 3147 355 9.3 12.3 4.3 2607 T
35~ 60 5.2" 333" 35.4° 11.2 9.2" 57 201 B.Y
0~ 15 4.7 29.8 37.7 11.6 12.9 3.4 27.8 2.2
15~ 35 6.7 280 36.6 11.8 11.8 5.1 28.7 71.3
35~ 60 6.2 28. 1 36.8 11.4 13.2 4.4 28.9 71. 1
* P=0.05
2.3
Q)
2 2
2 2 2
14~ 1 , 1996~ 1998
20% ~ 90%,
5
Table5 Effects of SNTRCS and mulching on soil physicat chemical properties
N P K
Treatment Soil Organic Total N Total P Total K Soil bulk Water capacity
layer Matter density
(em) ghg! (g an™?) (%)
0~ 15 11.3 1.2 0.79 2.6 1.15 23.50
15~ 35 8.8 1.02 0.75 21.8 1.45 22.13
— 0~ 15 12.5 1.28 0.86 25.6 1.18 24.56
15~ 35 11.2 1. 11 0.81 3.7 1.36 24.62
0~ 15 10.6 1.13 0.75 2.5 1.38 20.13
15~ 35 5.8 0.78 0.68 2.2 1.5 18.37
2.4
(3, , 12
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SOIL FERTILITY RESTORATION ON DEGRADED UPLAND
OF PURPLE SOIL

Zhu Bo  Chen Shi You Xiang Peng Kui Zhang Xian-wan
(Institute f Mountain Heards and Erwironment, Chinese Academy ¢f Sdences, Chengdu 610041)

Sunmary

Soil erosion, soil fertility degeneration and land productivity loss are severe problems in hilly land of
purple soil under conventional. tillage. A longterm field experiment was conducted during 1984 to 1996 to
detemine soil productivity in a typical hilly area of degraded upland of purple soil in Yanting, Sichuan
province. Results showed that a conservation tillage system wih ridge furrow and seasonal ne-tillage
(SNTRCS) increased topsoil depth by 11. 8 an over the conventional tillage. Annual run off and soil loss
were 657. 7 m> hm™ 2 and 530. Ot km™ respectively, under conservation tillage, and 1 754. 0 m® hm™ %and
3 122. 0t km™ “respectively, under conventional tillage. Soil structure and soil physical, chemical and b+
ological properties were also improved when conservation tillage was adopted. Mulching experiments from
1996~ 1998 showed that mulching increase cntents of organic matter and nutrients in the soil, which in
turn improved and maintained soil strudure. In conclusion, SNI'RCS with mulching is suitable for soil and
nutrient conservation, and structure amelioration, cnsequently for restoration of produdivity in degraded
hilly land of purple soil.

Key words Soil produdivity, Soil degradation and restoration, SNTRCS, Purple soil



