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Table 1 Result through nonlinear curve fitting
HHEFT R Type 1+ JZ Depth(cm) Os 0, « n
EHHHE CT 0~10 0.4636 0.1510 0.0158 1.6314
SHEHE ZT 0~10 0.4435 0.1443 0.0189 1.5609
EHHHE CT 10~30 0.4303 0.1662 0.0020 2.2949
SRR 2T 10~30 0.4912 0.1446 0.0018 3.0017
*® 2 EAELEEFREKRENESHER
Table 2 Result through nonlinear regression function
HET R Type +JZ Depth(cm) 05 0, a n
EHHHE CT 0~10 0.4632 0.1541 0.0150 1.6716
SHEHE ZT 0~10 0.4435 0.1479 0.0177 1.6032
EHHHE CT 10~30 0.4210 0.1821 0.0014 6.6527
SHEHE ZT 10~30 0.4829 0.1558 0.0016 6.3629
0.5 0.5
= =-=[E] 13 th £k Regress curve = e
Sz 04 —#14 ## Conbinecurve S5 04 T R B8 Conminsoure
3 ® 3% il & Measured curve W 5 o LW i 48 Measured curve
¥% 3 %3 ]
4 3 0.3 as 0.3
ol RS
H 02 H™ 0.2 .
0 1 _e I , 0 1 o ks j
0 5000 10000 15000 0 5000 10000 15000
13K $1(100Pa) + 3K B F3(100Pa)

Soil potential energy.

Bl FEHET 0~10 em BT BRI 4HER
Fig- 1 0~10 e¢m soil moisture characteristic

curve under conventional tillage
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Soil potential energy.

B2 S%#HET 0~10 em BRI FIERM%
Fig- 2 0~10 ¢m soil moisture characteristic

curve under zero tillage
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Fig- 3 10~30 em soil moisture characteristic

curve under conventional tillage
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Fig- 4 Zero tillage 10~30 em of soil moisture
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®3 EHEBET 010 em TEADEEEIUERES
Table 3 Residual error analysis of 0710 em soil layer under conventional tillage
N 3K (100 Pa) AR (g/g) . BTy
Mothod Soil w.aler and Water content Residual error Residual error
potential energy FPME Measured  T15{E Calculated sum of square
0 0.4653 0.4636 0.0017 2.89X10° 5
100 0.3546 0.3525 0.0021 4.41X10°5
500 0.2311 0.2346 —0.0035 1.225X10°
B LA 960 0.2024 0.2069 —0.0045 2.025%10 %
Nonlinear 2500 0.1868 0.1817 0.0051 2.601X10°9
curve fitting 6000 0.1732 0.1686 0.0046 2.116 X107
8000 0.1679 0.1657 0.0022 4.84%10°6
15000 0.1551 0.1609 —0.0058 3 364X 105

0.0001255
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Table 4 Residual error analysis of 0710 cm soil layer under conventional tillage
S 5K (100 Pa) LA K (g/g) - Iy
Soil water and Water content . Residual error
Method . Residual error
potential energy SEMIAE Measured  +H2{E Caleulated sum of square
0 0.4653 0.4632 0.0021 4.41X10°5
100 0.3546 0.3537 0.0009 8.1X10°7
S 500 0.2311 0.2329 —0.0018 3.24X10°°
SAEMIH .
HERT) 960 0.2024 0.2054 —0.0030 9.0X10°°
Nonlinear re- _ R
2500 0.1868 0.1812 0.0056 3.14 X107
gression func- i
] 6000 0.1732 0.1691 0.0041 1.68X10
t
o 8000 0.1679 0.1665 0.0014 1.96X 10
15000 0.1551 0.1622 —0.0071 5.04X107°
0.000118
RO BHBHMET 010 em 2 BAPEEMEIUERES
Table 5 Zero tillage 0~10 em analyze residual error
ik K% 7 (100 Pa) LB (g/g) . ATy
Soil water and Water content . Residual error
Method . Residual error
potential energy SEI{E Measured Tl Calculated sum of square
0 0.4434 0.4436 —0.0002 4.0x10°8
100 0.3332 0.3313 0.0019 3.61X10°°
500 0.2248 0.2283 —0.0035 1.225X10°
LS 960 0.1970 0.2030 —0.006 3.6X10°7
Nonlinear 2500 0.1837 0.1787 0.005 0.000025
curve fitting 6000 0.1708 0.1654 0.0054 2.916X10°
8000 0.1644 0.1622 0.0022 4.84X10°5
15000 0.1503 0.1569 —0.0066 4.356X10°
0.0001545
®6 BHBMET 010 em L BKS LR TZES T
Table 6 Zero tillage 0~10 e¢m analyze residual error
. K% 7 (100 Pa) LK (g/g) - BTy
Soil water and Water content . Residual error
Method . Residual error
potential energy SZIM{E Measured ﬁ-ﬁ{g Calculated sum of square
0 0.4434 0.4435 —0.0001 1.0x10°®
100 0.3332 0.3324 —0.0008 6.4X10°7
S 500 0.2248 0.2264 —0.0016 2.56X10°9
EcatilE| .
960 0.1970 0.2012 —0.0042 1.764X10
Nonlinear re- _ ,
2500 0.1837 0.1779 0.0058 3.364 X107
gression func- _ _
] 6000 0.1708 0.1656 0.0052 2.704X10°
t
on 8000 0.1644 0.1628 0.0016 2.56X10°
15000 0.1503 0.1581 —0.0078 6.084X10°
0.0001449
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Soil moisture characteristic curve
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Fig- 5 Soil moisture characteristic curve
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The spatio variability of soil water-fertilizer coupling in Guanzhong area

XU Hai, WANG Yiquan, LIU Jun
( College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: This trail is designed to monitor the process of the temporal and spatial of soil moisture and nutri-
ents variation during wheat growth period by testing the 0~~100 ¢m soil layer, and has got the main conclusion
as: (1) Moisture and nutrients concentrated in the 0~~50 e¢m profile in the soil, a mass of moisture and nutrients
are needed during wheat growth stages of regreening, jointing, grain filling, thus, radical change of soil mois-
ture and nutrients on the profile occurred: and the variation of moisture and nutrients happened synchronically -
Available phosphorus was stable during early stages, variation amplitude of available phosphorus was a little big-
ger after regreening, while available potassium content kept a high level during tillering stage and reduced signif -
icantly during heading stage- (2) The variation of soil moisture and nutrients was different on different profile-
The variation of soil moisture content on the 0™~10 ¢m profile was the most significant. which was hard to as-
sure soil moisture, and this profile was the most dangerous to crop growth; soil moisture was stable on the pro-
file beneath. which could meet the need of crop growth; the max variation of nitrate nitrogen and alkaline nitro-
gen occurred on 0~~10 em profile. which proved that plant uptake available N and the process of N element tran-
formation occurred on this profile, and the variation got smaller as the depth increased; variation amplitude of
available phosphorus had the max on 0~~30 e¢m profile, while variation amplitude of available potassium was not
obvious- There was the problem of soil moisture and nutrients spatial inconsistency, we suggested deep applica-
tion of fertilizer according to soil moisture so as to relive soil moisture and nutrients spatial inconsistency -

Key words : available nutrient ; soil moisture; spatiotemporal variability ; waterfertilizer coupling
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Application of Van Genuchten model to analysis of
soil moisture characteristic curve

. 1 .1 . .2 .2
WANG Xiao-hua » JIA Ke'li , LIU Jing~hui", LI Li‘jun
(1. College of Water Conservency and Civil Engineering, Huhhot, Inner Monggolia 010018, China:
2. College of Agronomy, Inner Mongolia Agricultural University, Huhhot, Inner Monggolia 010018, China)

Abstract; Two useful functions of Matlab software are used: namely: nonlinear curve fitting and nonlinear
regression function- The soil moisture characteristic curves under zero tillage and conventional tillage are ana-
lyzed.- Van Genuchten model is used to model the soil characteristic curves under the conditions of zero tillage
and conventional tillage- The results show that the nonlinear regression function has better adaptability- Van
Genuchten model can be used in soil moisture analysis under different tillage conditions-

Key words: soil moisture characteristic curve; tillage; Van Genuchten model; nonlinear curve fitting; non-

linear regression function



