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Size Hierarchy and Stability of Soil Aggregates in Solar
Greenhouse Soils with Different Planted Years

PEI Zhongjian, LIANG Chenghua, YIN Yan
(College of Land and Environment, Shenyang Agricultural University, Shenyang, Liaoning 110866, China)

Abstract; [ Objective ] Changing trends of size hierarchy and stability of soil aggregates in solar greenhouse
soils were illustrated along years of plantation to provide some theoretical bases for the change of soil struc-
ture in vegetable cultivation. [ Methods | Soils with different plantation years in four vegetable greenhouses
(with 2, 5, 8 and 16 years of plantation)in Xinmin City of Liaoning Province were selected as the research
objects, and nearby soils in open fields outside of the greenhouses were selected for comparison. Indices of
composition, mechanical stability, water stability and damage rate of soil aggregate were measured.
[Results ] Within 5 years of plantation, quantity of >>0. 25 mm, mechanical stability and water stability of
soil aggregates showed a decreasing trend along plantation, and they were lower than that of the comparative
soil in open fields; After 5 years of plantation, they all were elevated significantly. At the beginning of the
cultivation of the tested soil, organic matter didn’t play its role in the aggregate formation and stability main-
tenance; While, with the increase of planting time, organic matter began to promote the formation and main-
tain the stability of soil aggregates. [ Conclusion| The stability of soil aggregate in the regional greenhouse
decreased firstly and then increased with the increase of the planting years.

Keywords: solar greenhouse; aggregates; planted years; mechanical stability; water stability

[3-5] [6-9]

:2014-08-29 :2014-10-27
: “ 7(31171977) 123
(CEPF2012-123-1-4)
(1989—), ( ) s . . E-mail.jarvis198975@163. com,
(1958—)., ( ) s , , s
. E-mail:liang110161@163. com,



[10] X
. 4 80 t/hm?* ,
, , 3 000 kg/hm® R 500 kg/hm?,
. . 1 200 kg/hm?, 1 000 kg/hm?t' |
, 1.2
o 2013 10
2,5,8,16a 4 ; 3
1
1.1 3, 0—20 cm ,
. . 20% .
( 41°32'N, 120°23'E), 1 cm , ,
2 000 hm?*, o 1,
1
/a pH /(g kg™ /(ps +cm™ ') /(g kg™ TDS/(mg + I™") /%
CK 6.31 16. 90 49. 32 0.76 24. 60 19. 46
2 5.95 16. 46 333.83 0. 86 166. 90 21.50
5 5.93 18.53 719. 33 1. 30 359. 28 19. 60
8 6.18 19. 55 520.70 2.03 261.00 19. 82
16 7.04 21.71 272.33 1.87 136. 08 18. 96
1.3 (2),
(PAD)
e 500 g, 2,0.25 PAD= (w, —w.)/w, (2)
0.053 mm , 90 s, >2,2 s —— 0.25 mm ;
~0.25,0.25~0.053 <C0.053 mm 4 S 0.25 mm .
’ ’ SPSS 18.0 .
° LSD
(MWD) ° R Pear-
[13]
° son ,
50 g ,
30 min 2,0.25 0. 053 mm R
s 5 min >2, 2
2~0.25,0.25~0.053 <C0.053 mm4 51
| 2.1.1
° s <0. 25 mm
1.4
9>O. 25 mm
(MWD) , : ’ )
14]
MWD:I_;(R,-w,-)/i;w, @) . 9 . CK

:R,—— (mm); w; , 2 5a ,>0.25 mm




72 35
s 5a 8 a 12.08%., s
s 0. 25 mm
(p<<0.05), ,>0. 25 mm (p<<0.05), .
4.26%(8 a)  4.43%(16 a), .
,< 0. 25 mm s 5
; 5a ,<C0.25 mm ,
24.63% 25.71%, > o
0.25 mm R
, 3 ( ) %
. H /mm
/a >2 2~0.25 0.25~0.053  <C0.053
’ ’ CK 0. 60° 8.61° 76.12° 14, 67¢
’ ° 2 1. 88! 5. 78" 74. 70" 17. 64¢
. 5 2,02 5.02¢ 73.19¢ 19.77¢
° 8 2.61° 5.09° 68. 27¢ 24. 04"
, ( V% 16 2.92° 5.71" 63. 92¢ 27.45°
mm
/a >2 2~0.25 0. 2/5~o. 053  <C0.053 2.2
CK 52.61¢ 32.69° 12. 95¢ 1.75¢ 2.2.1 MWD
2 49. 70 32.07° 15. 20" 3.03¢ ’ >
5 47,78 30. 20" 18. 98" 3.04° ’ ’
8 69.03" 19. 90° 7.87¢ 3.21°
16 72.13° 16. 95¢ 7,414 3.51° o ., MWD,
»=0.05 o
(MWD)
2.1.2 ,
’ \ 1 ,2~5
’ ' a, MWD 3.84%,
3 ,2,5.8 164 0.25 mm ‘ v MWD
. ,5~8 a (p<<0.05),
’ 22.02%. :
1—2 , 0. 25 ’ ’
mm . 9.21%, ’
77.98%, ’ ’
0. 250~0. 053 mm , ’ ’
’ ° 1
) . 0. 25 mm o ,
s 0. 25 mm 8 16 a
, 12.28% 14.23%, .
Sa s
(p<<0.05), 8a 5a 9.38%,16 a .



6 73
. 92r
. 4 . MWD ® ]
@ 91+
MWD , ﬁ
B 90}
’ %
MWD o E“[ 89t
3 MWD , , MWD
88
s 0. 25 mm CK 2 5 8 16
D) ﬂSFE/a
4 s ] 2 (PAD)
’ ° ’ 2.2.3
MWD ,5 a 2 a
3.11%,.8 a 16 a 5 a 3. 67% ,
7.34%, 16 a, 3 MWD
D) 16 a 1) .
201 mwpFm)
[ MWDEE %) - — ’
1.6¢
\5 1.2} )
s
0.8} o
=
04r 4 MWD
0 (PAD)
CK 2 5 8 16
FfR/a
1 (MWD)
MWD( ) —0. 248 0.901* —0. 780 —0. 878
MWD( ) 0.353 0.381 —0.551  —0.469
2.2.2 (PAD) PAD —0. 857 0.412 —0.172 —0.237
(PAD) % 0.05
. b ’ :17:|o 3
2 ? ’
90.49%, s 18] (197
MWD , s
, 1.60%,1.98%,2.41% )
1.24%, (20217
2~16 a ,2~8 , i
as ’ )
.8 a 2 a 0.79%. 8 a (2223
. ,16 a 8 a 1.14%. ,
1) o [24] °




74

’ , >0.25 mm
,<<0. 25 mm s

, >0, 25 mm ,

>0. 25 mm ,

(D 0. 25 mm

(1]

(2]

[3]

(4]

(5]

[6]

[7]

(8]

9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

(1] ,
2012,32(1):38-41.
[Il. ,2014,28(1)
129-135.
[Jl. ,2011,43((2):306-311.

LIl
,2006,26(3):91-95.
Ll ,2001,15((4) :22-125.
LJ1. .
2010,24(1) :252-256.
Lyl .2010, 30
(1) :7-10.
Chan K Y, Heenan D P, OatesA. Soil carbon fract ions
and relationship to soil quality under different tillage and
stubble management [ J]. Soil and Tillage Research,
2002,63:133-139.
(Jl. . 2004,
41(6):912-917.

’ s s

[J]. ,2011,48(1):168-172.

[Jl. , 2009, 40
(3):648-652.

[D].

Elliott E T. Aggregatest ructure and carbon, nitrogen,

,2012.

and phosphorus in native and cultivated soils [ J ]. Soil
Science Society America Journal. ,1986,50:627-633.
L.
.2011,27(1) :340-341.

Oades ] M, Waters A G. Aggregate hierarchy in soils
[J]. Soil Research, 1991,29(6) :815-828.

(Il ,2009,
23(5) :228-236.



80

35

[11]

[12]

[13]

[14]

[15]

[16]

[17]

biological soil crusts’ covering sand dunes in the west-
ern Negev Desert[J]. Functional Ecology, 1992, 13
(6):519-527.

Britton A J, Fisher ] M. Interactive effects of nitrogen
deposition, fire and grazing on diversity and composi-
tion of low-alpine prostrate Calluna vulgaris heathland
[J]. Journal of Applied Ecology, 2007,44 (1).125
135.

MikipaaR, Heikkinen J. Large-scale changes in abun-
dance of terricolous bryophytes and macrolichens in
Finland[ J]. Journal of Vegetation Science, 2003, 14
(4):497-508.

’ ’ ’

(1] ,2010,34(12) : 1394-1403.
Su Jie, Li Xinrong, Li Xiaojun, et al. Effects of addi-
tional N on herbaceous species of desertified steppe in
arid regions of China: A four-year field study[J]. Eco-
logical research, 2013,28(1) .21-28.
LJl.

,2013,24(7) :1849-1855.
Zaady E, Groffman P, Shachak M. Nitrogen fixation in
macro-and microphytic patches in the Negev desert[J].
Soil Biology and Biochemistry, 1998,30(4) :449-454.
Bates B C, Kundzewicz Z W, Wu S, et al.
Change and Water[ C]. Technical Paper of the Interg-

Climate

[18]

[19]

[20]

[21]

[22]

[23]

[24]

overnmental Panel on Climate Change. IPCC Secretari-

at: Geneva, Switzerland, 2008.

. [M].
,2006.
[D].
,2009.
. . . N
(Sophoradavidii) , C,N, P
L] ,2008,28(8) :3817-3824

Andrews M, Sprent J I, Raven ] A, et al. Relation-
ships between shoot to root ratio, growth and leaf sol-
uble protein concentration of Pisum sativum , Phaseo-
lus vulgaris and Triticum aestivum under different nu-
trient deficiencies [J]. Plant, Cell &. Environment,
1999,22(8) :949-958.

Feng Wei, Zhang Yuqing, Wu Bing, et al. Influence of
environmental factors on carbon dioxide exchange in bi-
ological soil crusts in desert areas[ J]. Arid Land Re-

search and Management, 2014,28(2) :186-196.

[D]. : »2009.
Lange O L, Kidron G J, Budel B, et al. Taxonomic
composition and photosynthetic characteristics of the
‘biological soil crusts’ covering sand dunes in the
Western Negev Desert[ ] ]. Functional Ecology. 1992,
6(5):519-527.

[17]

[18]

[19]

[20]

[Jl. ,2010,47
(4).715-722.

’ ’

(Il ,2009,18
(6):2354-2359.

Pikul J L, Chilom J G, Rice J, et al. Organic matter
and water stability of field aggregates affected by till-
age in South Dakotal[ J]. Soil Science Society of Ameri-
ca Journal, 2009,73(1):197-206.
Six J, ElliottE T, Paustian K, et al. Aggregation and

soil organic matter accumulation in cultivated and n-

ative grassland soils[J]. Soil Science Society of Ameri-

[21]

[22]

[23]

[24]

ca Journal, 1998,6(2):1367-1377.
L1l ,

2014,25(3) :759-768.
Alagoz Z. Yilmaz E. Effects of different sources of or-
ganic matter on soil aggregate formation and stability:
A laboratory study on a Lithic Rhodoxeralf from Tur-
key[J]. Soil and Tillage Research, 2009,103(2):419-
429.

, , . [Jl.

,2011,48(2) :412-418.

’ ’ ’

(1] ,2013,50

(6):1183-1190.



