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Effects of Mechanical Deep Loosening on Soil
Bulk Density and Mechanical Composition

GU Xin', REN Cui-mei' , WANG Li-na', YANG Li', YAO Xue’, QI Guo-chao', HAN Bing',
LIU Yang'
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bin 150001, China)

Abstract; In order to explore the suitability of farmland plough layer for different depths of mechanical subsoi-
ling,a field regional test was carried out by setting three treatments, respectively,conventional loosening 25 cm
(control) ,mechanical loosening 30 cm and mechanical loosening 40 cm. The effects of each treatment on soil
bulk density and mechanical composition in two soil layers of 0-20 cm and 20-40 ¢m in farmland were compared
and analyzed in the paper. The results showed that soil bulk density in mechanical loosening 30 cm treatment
was not significant in soil layer of 0-20 cm (P<C0. 05) and was significantly reduced by 10% in soil layer of
20-40 cm compared with control treatment. Soil bulk density in two soil layers of 0-20 ¢m and 20-40 c¢m in me-
chanical loosening 40 cm treatment decreased significantly by 12. 4% and 21%, respectively, compared with
control treatment. In two soil layers of 0-20 cm and 20-40 c¢m, the content of coarse sand(2-0. 5 mm) ,silt(0. 05-
0. 002 mm) and clay (<C0. 002 mm) showed an increasing trend and the content of fine sand (0. 5-0.05 mm)
showed a decreasing trend in mechanical loosening 30 cm and 40 cm treatment compared with control treat-
ment. In conclusion, mechanical deep loosening is conducive to loosening the soil, reducing the bulk density of
the soil, changing the soil mechanical composition, increasing the specific gravity of coarse sand particles, silt
particles and clay particles,and relatively reducing the proportion of fine sand particles.
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Table 1 Soil nutrients in tested sites
Hi s HHLFE/ (g-kg ) B L/ (mg kg 1) HAHE/ (mgekg!) A/ (mgekg!) .
Place Organic matter Hydrolytic nitrogen Valid phosphorus Effective potassium P
A 12.9 59 37.0 115 8.6
B 7.3 41 11.5 98 8.6
C 17.1 83 45.1 140 8.3
1.3 Ak THEIERER] 26 00 A0 56 2 80: 100 kg 3% 7™
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Table 2 Effects of different fertilization on

the yield of spring rape (kgehm™)
i 51 by i
Treatments A B ¢ Average output

CK 1765.5 1399.5 1999.5 1721.5 ¢B

PK 2983. 5 2049. 5 2910. 1 2647.7 bAB
NK 4083. 0 2249.5 3666. 8 3333.1 abA
NPK 4317.0 2450.0  4917.1 3894. 7 aA
NP 4666. 5 2749.5 3499. 5 3638.5 aA

AR KNG FHE8F2 0.01 F10.05 K FEEF B2,
Different capital and lowercase letters indicate significant

difference at 0. 01 and 0. 05 level.
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Table 3 Nutrient absorption of 100 kg rapeseed plants under NPK treatment

redg /(kgehm™?)

For i/

TR Wt kg

i Yield Nutrient content Nutrient absorption
Place S = e = R (S g .
N iy Py ¥k Grain ZXFF Stem
LUT) T H = N P, 05 K, O
Economic yield Stem yield N P,0s K, O N P,Os K,O
A 4317.0 12768. 8 2.877 0.539 0.568 0.565 0.034 2.190 4. 55 0. 64 7.05
B 2450.0 7123.0 3. 157 0.599 0. 569 0. 540 0.032 1. 808 4.73 0.69 5.83
C 4917.1 14511.7 3. 160 1.219 0.568 0.683 0.031 2.428 5.18 1. 31 7.73
-1 1. 82 0. 88 6. 87
Average
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Table 4 Effect of fertilizer application on fertilizer utilization rate of rape
NK &b #3557 53 NP &b 35 8 5% 43
NPK AbEMEFE S PKARMAFES AU = . o )
o o , W kg BEAERITAR RUCE R/ ke BRI
e A it/ kg W 4/ kg M/ %
) Total amount Phosphorus Total amount %/ %
Hh A5 Total nutrient absorption Total amount of Nitrogen - )
) ) B of phosphorus fertilizer of potassium Potash
Place of rape in NPK treatment nitrogen nutrient fertilizer
nutrient utilization nutrient utilization
absorption of utilization
absorption of rate absorption rate
N P,O K,O PK treatment rate
NK treatment of NP
A 196.424 27.628 304.35 138. 733 25.4 10. 208 12.6 273.410 41.3
B 115.885 16.905 142.84 71.773 19.0 4. 656 7.1 124. 662 20.2
C 254.706 64.414 380.09 187.934 37.1 35. 311 16. 2 350. 685 49.0
S 27.2 12.0 36. 8
Average
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Effects of Different Fertilizer Rates on Rape
Yield and Fertilizer Utilization Rate

ZHANG Jian-qing' , LI Meng’ , WANG Qin’ ,DING Tao-qun' , HU Zhen-ming'
(1. Qinghai Golmud Agricultural Science and Technology Extension Station.Golmud 816099, China; 2. Qinghai

Golmud Agricultural Machinery Supervision Station, Golmud 816099, China; 3. The Government of Tanggula

Town, Golmud 816099 ,China)

Abstract; In order to promot rational fertilization in rape field, under field production conditions, the yield of

rapeseed and the utilization rate of nitrogen, phosphorus and potassium fertilizer were studied by using five dif-

ferent combinations of nitrogen, phosphorus and potassium fertilizer in the plots with three fertility levels of
medium(A) ,low(B) and high(C). The results showed that although the amount of N,P,K and K fertilization

was low in the yield of each treatment at each point, the yield of the three was the highest, reaching

4 917.1 kg « ha'. The utilization rates of nitrogen fertilizer, phosphorus fertilizer and potassium fertilizer in
point A was 25.4 % ,12. 6% and 41. 3% , respectively; Point B was 19.0%,7.1% and 20. 2% respectively;
Point C was 37.1 %,16. 2% and 49. 0%, respectively. The utilization rate of nitrogen fertilizer, phosphorus

fertilizer and potassium fertilizer in rapeseed was 27.2% .12.0% and 36. 8% respectively.

Keywords: nitrogen; phosphorus; potassium;fertilizer utilization;oilseed rape
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