Sloping land project implementation plan in Sichuan in 2006
Research subject：the influence of cultivation method on soil, water and nutrients loss in different rain intensity

Research method：Adopt simulation run-off plot and manpower rainfall. The rainfall equipment produced by the institute of soil and water conservation, CAS，the height of rainfall is 3m,rainfall equality modulus is above 75.0%.
The slope of simulation plot is 10°（the general slope in Sichuan slope land）, the slope faces east, the area of the plot is 8m2（4m in length, 2m in width）. The wall of the plots was built by bricks，bottom of the plots was concreted ，thickness of soil layer is 60cm(general soil depth of purple soil)，collecting underground run-off by the same gradient. The lower portion of slope in the plot collect run-off of the earth’s surface by the collective water equipment. The height of soil in the plot is over 10mm，soil bulk density controlled in(1.3±0.1)/cm 3.
The study on the nutrient loss process by surface run-off：Depends on the amount of run-off, 5-6 run-off samples will be taken in every run-off process, run-off container will be changed once in 3～15 min. The sediment content will be determined by drying, and the sediment amount will be calculated. At the same time, the run-off samples will be filtrated to get the run-off sample, and the nutrient content of run-off samples will be analyzed. Because of the nutrient content of sediments is steady, only one mixed sediment sample will be taken and determined nutrient content for each plot. In the same time，the soil samples of soil surface layer(0～20 cm) will be taken as the sediment antitheses.
The study on nutrients loss by ground water leaching：Depends on the amount of run-off, 3-5 samples will be taken and the nutrients content will be analyzed. Normally, there isn’t sediment in the underground run-off, so we don’t analyze the nutrient content of sediment of sub-runoff.
Testing item and analysis method：The testing items of sediments are: organic matter, total nitrogen, total phosphor, total potassium, available phosphorus, available potassium、ammonium nitrogen. The testing items of runoff are: total nitrogen、total phosphorus（potassium content of the bricks and cement is high, it’s a big influence on the content of potassium in the run-off, so potassium content in the run-off is ignored）.The classic analysis methods are adopt in this experiment.
Crop variety and planting specification：Because the soil nutrient and leached loss only happened in the drippy summer, the crop is maize, the maize breed is the ChenDan 18. After maize harvest,  planting wheat for exhaust the soil nutrient in non-fertilization precondition, for achieving other research content in the plot at the second year.
There are three rain intensities will be adopt in this examination. The small rain intensity is 0.650 mm/min、middle rain intensity is 1.417 mm/min and the heavy rain intensity is 2.667mm/min, total precipitation will be controlled as 60mm and the rain duration are 92.3、42.3、22.5min. There are three cultivation method will be adopt: up down slope + without ridge; up down slope + ridge; cross the slope + ridge. There are 3 copies and 27 plots in total. The following is the detailed field disposal：
	I1: up down slope + ridge
+ small rain intensity
	
	I2：cross slope
+ ridge
+ small rain intensity
	
	I3：up down slope + small rain intensity
	
	I4: up down slope + ridge 
+ middle rain intensity
	
	I5：cross slope 
+ridge in 
+ middle rain intensity

	I6：up down slope + middle rain intensity
	
	I7: up down slope
+ ridge
 + heavy rain intensity
	
	I8：cross slope 
+ ridge 
+ heavy rain intensity
	
	I9：up down slope + ridge
+ heavy rain intensity


	II1: up down slope
+ ridge
 + heavy rain intensity
	
	II2：cross slope 
+ ridge 
+ heavy rain intensity
	
	II3：up down slope + ridge
+ heavy rain intensity
	
	II4: up down slope 
+ ridge
+ small rain intensity
	
	II5：cross slope 
+ ridge 
+ small rain intensity

	II6：up down slope 
+ small rain intensity
	
	II7: up down slope +ridge
+ middle rain intensity
	
	II8：cross slope 
+ridge
+ middle rain intensity
	
	II9：up down slope 
+ middle rain intensity


	III1: up down slope +ridge 
+ middle rain intensity
	
	III2：cross slope +ridge
 + middle rain intensity
	
	III3：up down slope + middle rain intensity
	
	III4: up down slope +ridge
+ heavy rain intensity
	
	III5：cross slope +ridge
+ heavy rain intensity

	III6：up down slope + heavy rain intensity
	
	III7: up down slope + ridge 
+ small rain intensity
	
	III8：cross slope +ridge
 + small rain intensity
	
	III9：up down slope + small rain intensity


    The planting specification and fertilization of maize are same as the usual application. The maize variety is the ChenDan 18，sowed on April 1, harvested on 1 August. With crop intensity of 42000 plant/ha，the planting specification is：
Up-down slope：plant rows is according up down the slope, from each side of the plot（length side）65cm, planted a row of maize, the distance between the maize rows is 70cm; the distance between maize plants is 25cm, there are 16 maize in every row, there are 32 plants in one plot. Don’t ridge the field after dressing fertilization 3.
Up down slope + ridge: plant rows is according up down the slope, from each side of the plot（length side）65cm, planted a row of maize, the distance between the maize rows is 70cm; the distance between maize plants is 25cm, there are 16 maize in every row, there are 32 plants in one plot. After dressing fertilization 3, ridge the field about 10cm.

Cross slope + ridge: plant rows cross the slope，from the highest side of plot, crop rows are located at the following distance 65cm、135cm、265cm、335cm, the distance between maize plants is 25cm，every row has 8 plants，there are 32 plants in one plot，after dressing fertilization 3, ridge the field about 10cm.
The information of quantity and timing （probably）of fertilization is detailed in table 1(per mu) . Table 2 is the fertilization information in per plot. Fertilization method: Nitrogen and Potassium are applied by mixed with water，Phosphor are applied directly.
Table 1. applied fertilizer amount, type and timing          


kg/mu
	Time  of fertilization
	April 1（basal fertilization）

(N 11% in total）
	April 25（dressing fertilization 1）

（N 19% in total）
	May 10（dressing fertilization 2）
（N 20% in total）
	June 15（dressing fertilization 3）
（N 50% in total）

	N
	2.0
	3.4
	3.6
	9

	P2O5 
	8
	0
	0
	0

	K2O
	6
	0
	0
	0


Table 2 . applied fertilizer amount, type and timing           g/plot
	Time of fertilization
	April 1（basal fertilization）

(N 10% in total）
	April 25（dressing fertilization 1）

（N 20% in total）
	May 10（dressing fertilization 2）

（N 20% in total）
	June 15（dressing fertilization 3）

（N 50% in total）

	Urea
	0
	89
	94
	235

	Ammonium phosphate
	218
	0
	0
	0

	Potassium chloride
	120
	0
	0
	0


Because the applied amount of nitrogen of the previous three times was low and there is no rainstorm, the study emphases was focused on the period of dressing fertilization 3. Dressing fertilization 3 will be applied on the day with clear sky. After the dressing 3 was applied, the simulate rainfall by the manpower rainfall equipment will be applied immediately（implemente one repetition a day, if it’s rain, experiment will be postponed）. The amount of surface runoff, sediment, underground run-off will be mensurated by the way which explained, and the samples will be taken and analysised. Soil nutrient loss in different cultivation methods and rain intensity will be calculated.
Data analysis
After analyzed experiment data，the following questions will be answered：
1．The amount variation of run-off and sediment 
1.1 The effect of rain intensity on surface run-off and sediment
1.2 The effect of rain intensity on underground run-off 

1.3 The effect of rain intensity on distribution proportion between surface runoff and underground runoff on run-off in total, the effect of rain intensity on total amount of runoff.
1.4 The effect of cultivation method on run-off and sediment in different rain intensity condition

2．The variation of nutrient concentration in run-off and sediment 
2. 1 The effect of rain intensity on sidiment nutrient concentration.
2.2 The effect of rain intensity on nutrient concentration of surface runoff and underground runoff.
2.3 The effect of cultivation method on nutrient concentration of run-off and sediment
3．Variation of nutrient losing amount
3.1 The influence of rain intensity on nutrient loss amount by surface run-off, underground runoff; the influence of rain intensity on which on the earth’s surface and nutrient flow underground is the effect and distribution proportion of quantity.
3.2 The effect of rain intensity on nutrient loss by sediment and nutrient enrichment rate of sediment. 
3.3 The effect of cultivate method on nutrient loss in different rain intensity.
3.4 Analyzing of the approach of nutrient loss by different cultivation method.




















































































