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Table 1 Initial parameters of soil
WIE BB AR UBIE R
Jem /g *em™? J% /% /%
0~ 10 1.28 20.2 51.7 46. 8
10~ 20 1.33 18.9 49.8 56. 1
20~ 30 1.43 20.3 45.6 66.3
30~ 40 1. 44 19.8 45.6 62.8

#2 BEIEIEAKE

Table 2 Initial soil moisture content in different plots
I ARFE 2005 4 10 J1 15 H Ml
Jem Gk 1 2 3 4 5 6 7 8 9 10

O~ 10 20.4 19.9 20.6 20.1 20.4 19.9 20.5 19.8 20.1 20.6 20.3
10~ 20 193 18.8 18.7 19.2 18.6 18.9 18.7 19.3 19.1 19.3 18.9
20~ 30 20,2 19.9 20.3 20.6 20.5 20.1 20.4 20.3 20.0 20.4 20.2
30~ 40 20.1 19.8 20.0 19.5 19.6 20.1 19.8 19.6 20.2 19.6 20.0
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Fig. 1 Changes of soil bulk density

with the compaction times
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Fig. 2 Changes of soil bulk density at different soil depths
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Fig.3 Effect of compaction on soil hardness
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Fig. 4 Effect of compaction on soil porosity
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Table 3 Effect of compaction on three phases of soil %

HEES LB ES BLIES

0~ 10 em 48. 2 25.8 26.0
. 10~ 20 ¢m 50.3 25.3 24.4
U
20~ 30 em 54.2 29.2 16. 6
30~ 40 em 54.3 28. 6 17.1
0~ 10 em 62.2 27.2 10. 6
N 10~ 20 em 58.9 30.3 10. 8
10 9 5
20~ 30 em 57.2 30.8 12.0
30~ 40 em 56.9 29.0 14.1
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Fig. 6 Effect of compaction times on alfalfa yield

5 R 1 e B 2 0 R s R BN T 28, 9%, 30
em WL EEINT 5.59% , 30 em VAR LRI AANHE I
FL I 9 /N Ak B 3 P 38 iy /DS, 2 2 LB PR AR T
14% , JJZPEIE T 11% -

2) A HEAESE S ERN. 10 em LA LR R A2 TR SE
(19 52 e e K, L B s S 2 50 (% 38 Jon iy 389 A, 10 2K s 5
Jo, 2 A RE IS B A A 3.7 £ 40 em UL R

LHINT 29% , IRIZHEIN T 4. 8% ; AHE B E WD, 10
~ 20 em 2 BRI B K, 55, 7%, 3L L 2 R R AE
17. 6% ~ 27. 7% 2 1); WA 247 i, 10~ 20 em 1
RN %, O 19. 8%, e LB INANE .

4) LSRRI, 5 4 VO G A 3R

PR SRR B R T 52. 3 mm/h BFF % 10 mm/h LA
N, 6 IS, BRI G KE LT AR,

S) EAE AR B, LB R S K 14 it e o
%, 10 YCBiE s Jo A B 23 BBUH A SE 40 2K T 55 4464 kg,
KRN

ARG A P S D3R G, ORI LR
5 It /)~ - B 3 2

1) BEFEE B L2 LR, WD 7] — 2R S T A

2) O B PR S A BRI (), LA G A S
LYONIUERT N R

3) O EUR AT LR ARG - 498 5 o - e, 2
o T B URE e )

(¥ = S 1) B — A e SEPEAR AT AT BTk &2, I AR
i U — 2G5

(& % x W

[1] Hamza M A, Anderson W K. Soil compaction in cropping
systems: a review of the nature, causes and possible
solutions [ J]. Soil & Tillage Research, 2005, 82: 121 -
145.

[2] Thomas G W, Haszler G R, Blevins R L. The effects of
organic matter and tillage on maximum compactibility of
soils using the proctor test[]J]. Soil Sei, 1996, 161: 502~
508.

[3] Benito A, Sombrero A. Escribano C. The effect of
conservation tillage on soil properties[]J]. Agricultural,
Revista Agropecuaria, 1999, 68: 538- 541.

[4] Rao MSRM. Kathavate Y V. Effect of soil compaction on
the yields of wheat and maize [ J]. Indian Journal of
Agronomy, 1972, 17(3): 199- 205.

[5] Singh K K, Gyatri Verma, Verma G. Effect of soil
compaction on physical properties of loamy sand soil and
yield of groundnut[]J]. Research on Crops, 2001, 2(2):
145- 147.

[6] BAZSE, A, 5 O, S AS[ARE B e st b sk
R BAE T B sE )], Aol TRE 3R, 2001, 17
(6):39- 43.

[ 7] 2k, MRl L, w e, 45, /N DO 46 Hir WL 1 2 T 2 09 F
FELI]- AHUBEAR, 2002, 33(1): 126- 129.

[8] =i, ditis, vk SC. /NIt AL - T 9 i AT PR DT
WY ARV TREFAR, 2001, 17(4) : 66— 69.

[9] ZeidedE, dn S, IR, S5, HLAREE NG 51k ) b 1 9 B
ORI e RE S REL 1], Ak BLAE~# H12, 1999, 30(2): 12-
16.

[10] BT, J0FE, KA. S fpl o b L A I



559 W ol 22 PR A8 W) SIS 1 7 - 4 s 5 1 R R W 105

REWE IEIEL ] . MO REAE, 1994, 30(2) : 158 164. [13] Fhibde, 2 58, ARMbWLHR AT 2 2% W6k 4 38 Fe 5z £ 1 (i
[ 11] 23, Wi sc, JocTt. AN PUSS R HUAR i H b 1 34 T, AMEBURE 2R, 1998, 29(3) 172- 174.
BEREPE B A A s g . b ek o A AR, 1998, 3 [[14] k230 BERRTe. LR S 0 A A W R W REIR T T). Akl
(2):65- 68. B, 2005, 36( 10) : 161- 164.
[12] e, walor, 45 K7, 2%, iR HLER A He st 1 58K 4y [15] #EE 5. BEEsEm ). kgt gl R4, 2005, 5: 66-
NB M RRR A )], 5 X Al B 5T, 2000, 17 129.
(4):57- 60.

Experimental research on alfalfa soil compaction by mowing machine

Gao Aimin, Han Zhengsheng™, Wu Jingfeng
(Engineering College, Gansu A gricultural University, Lanzhou 730070, China)

Abstract: Field tests were carried out using New Holland HW 320 Self-Propelled windrower on alfalfa soil during
clover harvesting in order to check the comvpactine effects and the alfalfa vield chanees resulted from one to ten
passes of the mowing machine along the same track. Then the changes of the soil bulk density, soil hardness,
under different passes and different depths were measured and porosity, three phases of soil were calculated. And
the changes of alfalfa yield after different passes were measured. The results indicate that soil compaction makes
alfalfa soil condition change remarkably, all parameters were influenced by mowing machine. The more the
number of tyre passes, the higher compaction degree; mowing machine caused the changes of soil structure from
0 to 30 em depth mainly; water permeability is the most one of sensitive factors, only six passes can cause
saturated hydraulic conductivity of water reaching zero. As a result of that soil compaction caused by mowing
machine can influence the alfalfa yield and the decrease of alfalfa yield is 4464 kg/hm2 annually after ten passes as
compared to the alfalfa yield of growth in the original field soil.

Key words: mowing machine; alfalfa; soil compaction; yield; experimental research



