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Table 1 Soil physical and chemical properties

) FOURE!  mamiog ko

Jii

Olsen-P &/ CaCl,-P &/ TR Th AR R

(g kg™ (mg kg™ (mg kg™ (mg kg™) (mg kg™)
M4 T1 13.12 16.0 67.4 b+ 6.08 2.08 132.82 N.D
it T2 12.26 11.4 477 B+ 12.38 1.35 129.64 N.D
P T3 15.27 327 54.4 iRk S 7.85 2.25 185.27 N.D
#omt T4 2.80 246 425 Bl 16.27 3.77 195.12 N.D
1 T5 21.94 19.3 413 L 23.90 6.45 132.53 N.D

1.2 HiEEFiRE

TIEXAFfEIE 2 mm G, FREC 100 g HIEE TR
&4 250 mL /NS, TIN KHPO, ¥ (GHREE
BAEES> %4 0. 30, 40. 60. 100. 160. 200. 240.
300. 400 mg/kg) » FEIHTT T3 /KR 2 50% H [H] ¥
KE, 525 CEi N 4 d FRT, FRINAX
B KCAAT B K R, R KT, [FRR AT
3IRTHBA B A, f# B P BEA R PRS0, 1%
el A AT 3 . I NaHCO3 ¥ fll CaCl, i
WO AR 2 3wk i, 2 B H R KRN 20%

RESKE) .

1.3 MEMBERF*

) FH B BB -t R A/ I A2 o I ML =
I FH IR A0 3B LR ZH -

13 Olsen-P il : HXL#E 259, H pHEN
8.5 1 50 mL 0.5mol/L (] NaHCOs ¥ = % 30 min %
P2, FIHEIME e TR BT HL Ll 2 o

133 CaCl,-P il e : B2 g, H 20 mL 1
0.01 mol/L [ CaCl, ¥ iE ¥ 1 h124#&(1 : 5 LKL,
FIFH A0 Y66 BT REE BT LL (R e .

TEPEEREERIE . H pH {E8 3.0~3.2 1) 0.2 mol/L
Wk B IR IR RO AR s Rk R b o il e T,
1.4 HIEAIE

B b H K Excel 2007 #AFBE(T, 7 ZE TR
FH SPSS 24.0 347

2 BERE 5

2.1 13 Olsen-P 5 CaCl,-P X R

5 Fi i 133 CaCl,-P S #ALk# Olsen-P & (138 i
fgrm, LA Olsen-P & yRiALHR, CaCl-P B N\ AAHR
2 M e h 2k, 151 13 Olsen-P 5 CaCl,-P 1173 B
KEZTFE. W TP Olsen-P &5 CaCl,-P &2 |A]
MRRZGERZFERK, TERTH AR OlsenP &5
CaCl-P EZ AR R TT R I/, FEH 2 BOTiE
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AR R . 2 ZARPRA R E &2 A —
ANFEPT AT, AT s 3% Olsen-P &l & I s 445
e 2 IR I A o APl 9 () Tl S MR I LA A
7 23.3~73.5 mg/kg 7],

WE 1 AR, 24 Olsen-P &7 73.5 mg/kg I,
T1 3 ) CaCl,-P &[5 Olsen-P & )4 i i s 88 i,
H #l & 4 £ N CaCl,-P=0.185 Olsen-P-6.013

(R?*=0.876) , ML CaCl,-P &%) 10.3 mglkg: 4

+ 3% Olsen-P &/ T 73.5 mg/kg i, PE# Olsen-P &
(38 n, CaCl,-P &3+ 2518, Olsen-P 5
CaCl,-P Z [a]1#l& 7 F2 N CaCl,-P=0.056 Olsen-P+
1.795 (R?=0.673) .

24+ 3 Olsen-P &/MT 70.0 mg/kg i}, T2 +-3E
CaCly-P &t Olsen-P & 34 N 221838 n, — &l
77 #£4 CaCl,-P=0.158 Olsen-P+0.087(R?*=0.798);
X Olsen-P & KT 70.0 mg/kg i, CaCl,-P &=[E
Olsen-P & 1) 384 in 1fif 133 48 o, it 400 & 07 R M
CaCl,-P=0.201 Olsen-P-3.798 (R?=0.915) , CaCl,-P
BN 14.4 mg/kg.
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CaCly-P &t Olsen-P & 34 N 221848 n, — &4l
#7518 )9 CaCl,-P=0.161 Olsen-P-0.994 (R*=0.852) ;
X Olsen-P #& KT 23.3 mg/kg i, CaCl,-P &=[#
Olsen-P & ) 384 Jin it 1V 3 38 o, LB 40L& 7 F2 M
CaCl,-P=0.198 Olsen-P-1.350 (R?=0.741) , CaCl,-P
H4N 4.3 mg/kg.

24+ 3% Olsen-P &/ T 39.3 mg/kg i}, T4 3%
CaCly-P & Olsen-P & 34 N 21848, — &l
475712 )9 CaCl,-P=0.162 Olsen-P-1.377(R?=0.828) ;
% Olsen-P & KT 39.3 mg/kg i, CaCl,-P &=[#
Olsen-P & AU hnym R hn, & HTEN
CaCl,-P=0.166 Olsen-P-1.023 (R*=0.614) , kM
CaCl,-P &%)/ 5.3 mg/kg.

24+ 3% Olsen-P &/ T 61.4 mg/kg v}, T5 13
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CaCly-P Hfifi Olsen-P & [ N 21848 m, — &l
& 75 F2)9 CaCl,-P=0.139 Olsen-P+3.322(R?*=0.754);
24 Olsen-P & KT 61.4 mg/kg i, CaCl,-P i Olsen-P
3G R GE G i, A 7 FE N CaCl-P=0.423
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50 70

12.9 mg/kg.
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Fig.1 The relationship between different soil Olsen-P and CaCl,-P
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= 10}
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Table 2 The correlative coefficient matrix of soil properties

fabr  AHUR FRL KYRL Olsen-P CaCl-P MRk &ML
EHF 1.000
ki -0.056  1.000
¥k 0.067 0.019  1.000
Olsen-P 0518 -0.195 -0.649 1.000
CaCl-P 0517 -0.505 -0.615 0.928** 1.000
WEMERE 0567 0606 -0.322 -0.154 -0.311 1.000
A 1.000
VE **RIR p<0.01.
80
70 *
o 60
£ 50 |
g 40 |
= 0T y =-2.506 8x + 105.64
B 20 R2=0.9178
£ 10
0 1 1 1 J
0 10 20 30 40
Fiki <0.002 mm/(g kg't)
(b) Fike

77



FEWLHEZK 23R http://www.ggpsxb.com

80 r

70 IS ¢
<60 .
5 /
Z 50
€ 40 ¢ *
o | y=0.4703x+29.677
30
B R?=0.0547 Py
& 20 f
0
0 1 1 1 J
0 20 40 60 80
Fhi 0,002~0.05 mm/(g kgl
(c) Hke

80
70 f
< 60 | .
g
5 50
Ewt .
E 30 b y:-ol.;‘;gsolggé 1147.34
& 20 t e ¢
10 f
0 . . . . .
0 50 100 150 200 250
WM (g kgl
(d) ik

B2 LHEAARKEFALE LM RGE)ET X Z

Fig.2 The relationship between soil phosphorus leaching threshold and soil properties
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Phosphorus Leaching from Main Soils in Shanxi Province

LI Lijun’? HUO Chen®, LIU Ping"?", HUO Xiaolan'?, MA Lingjie*?, HUI Wei“?
(1. College of Resource and Environment, Shanxi Agricultural University, Taiyuan 030031, China;

2. Laboratory of Soil Environment and Nutrient Resources of Shanxi Province, Taiyuan 030031, China;

3. College of Bioengineering, Shanxi University, Taiyuan 030006, China)

Abstract: [Objective ] Phosphorus (P) leaching from soils is not only an environmental concern but also a financial
loss to farmers. Understanding the mechanisms underlying mobility of P in different soils is essential to alleviating
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its loss to surface runoff and leaching to groundwater. [Method] We studied the physical and chemical properties
of typical soils in Shanxi province, including chestnut-cinnamon soil, regosol soil, loessial soil and fluvo-aquic soil,
which combine to cover 88.51% of the land surface across the province. For each soil, we measured its organic
matter, particle size in the range of >0.002 mm, 0.002~0.05 mm and 0.05~2 mm, texture, active Fe (Al), Olsen-P and
CaCl,-P. Soluble P at different concentrations was added to each soil, and it was allowed to reach equilibrium. The
contents of Olsen-P and CaCl,-P were then determined using NaHCO3; and CaCl,, and the threshold that resulted in
P starting to leach was calculated from the relationship between Olsen-P and CaCl,-P. [ Result] The critical P content
beyond which P leached is 73.50 mg/kg for cinnamon soil, 7.0 mg/kg for chestnut-cinnamon soil, 23.30 mg/kg for
neutral regosols soil, 39.4 mg/kg for loessial soil and 61.36 mg/kg for fluvo-aquic soil. The critical Olsen-P content
in all soils increased with the increase in organic matter content but not significantly (p>0.05). Logarithm of the
critical Olsen-P content is significantly correlated to the logarithm of clay and active Fe content (p<0.05), but
insignificantly correlated to the logarithmic soil organic matter and silt contents (p>0.05). [ Conclusion]
Vulnerability of the main five soils to P leaching is ranked in the order of neutral regosol soil>loessial
soil>fluvo-aquic soil>chestnut-cinnamon soil>cinnamon soil. Clay and active Fe contents are the edaphic factors
affecting P leaching the most.
Key words: Shanxi soil; soil physical and chemical properties; soil phosphorus; change-point
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Effects of Nitrogen Fertilization and Irrigation on Soil Aggregation and
Soil Organic Carbon in Winter Wheat Field

LI Caixia®, CHEN Jinsai*?, FU Yuanyuan®, HAN Qisheng®, NING Huifeng®, WANG Guangshuai®
(1. Institute of Farmland Irrigation, Chinese Academy of Agricultural Sciences/Key Laboratory of Crop Water Demand and
Regulation, Ministry of Agriculture and Rural Affairs, Xinxiang 453002, China; 2. College of Agronomy, China Agricultural University,
Beijing 100081, China; 3. College of Plant Sciences, Tarim University, Alaer 843300, China)

Abstract: [Objective] Aggregation is an important soil health indicator modulating many soil functions including
nutrient bioavailability and carbon sequestration. It is affected by a multitude of factors. The purpose of this paper is
to study the effect of irrigation and nitrogen fertilization on soil aggregation and soil organic carbon. [Method] The
experiment was conducted in a winter wheat field. It consisted of two nitrogen applications: 0 (N0) and 180 kg/hm?
(N180), two irrigation treatments: sufficient irrigation (F) and deficit irrigation using 65% of the water in F. In each
treatments, we measured water-stable aggregates and soil organic carbon. [ Result] (WDeficit irrigation coupled with
nitrogen fertilization increased water-stable macroaggregates with diameter =0.25 mm. Nitrogen fertilization
increased organic carbon in the top 0~30 cm soil layer by more than 3.59% when irrigation was the same, while
deficit irrigation increased organic carbon in the same soil layer by more than 2.86% when nitrogen fertilization was
the same. @Soil moisture directly affected soil carbon, explaining 83.9% of the change in total organic carbon,
while nitrogen indirectly affected soil carbon, explaining 46.89% of change in the total organic carbon. & The direct
impact of water-stable aggregates on soil carbon was negative, while its direct influence was positive. [ Conclusion]
The effect of nitrogen fertilization on soil aggregation was modulated by irrigation. Nitrogen fertilization combined
with deficient irrigation boosted carbon accumulation in the topsoil.
Key words: soil aggregates; irrigation; nitrogen fertilizer; soil organic carbon
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