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Effect of organic compounds content and types
on soil water retention capacity

ZHOU Cai-jing, LIU Jun, WANG Yi-quan.ZHAOQO Jia-rui, QI Ying-chun

(College of Resources and Environment s Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The effect of different types of organic compounds content in water on soil wa-
ter retention was studied in this paper. [ Method] Ethanol and phenol presented hydrophilic matters and
hydrophobic matters. Centrifugation was used to determinate soil water characteristic curve after soil satu-
rated by ethanol and phenol solutions of different concentrations (ethanol,0. 000 1% ,0.001%,0.1%,1%,
42.27% and 100% , phenol,0. 000 1% ,0.001% ,0.003% and 0. 006 % ). Van Genuchten Model was fitted to
experimental data,and the influence of water quality on curve parameters and soil moisture constants was
analyzed. [Result] Ethanol influenced soil characteristic curve differently when pF was from 0 to 4. 1.
When the ethanol content was greater than or equal to 0. 1%, the effect was significant, and soil water-
holding capacity and available water content decreased with the increase of ethanol content. Ethanol content
had greater effect on ¢, than other V-G model parameters. The effect tendency separately presented protu-
berance and concave. Phenol influenced soil characteristic curve only in low soil suction range (pF<(1.5).
0. and increased as phenol content increased. Ethanol content has greater effect on « soil water parameters

and soil water availability than phenol content. [Conclusion) The types of organic compounds affect soil
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water-holding capacity differently. A certain content of organic compound in solution improves soil water

holding capacity,and ethanol, hydrophilic matter,has greater effect than hydrophobic matter phenol.

Key words: soil water characteristic curve;organic matter;ethanol; phenol;soil water retention capacity
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Fig. 1 Effect of ethanol contents in solution on

soil water characteristic curve
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soil water characteristic curve
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Table 1  Fitting degree of V-G model to the experimental data of soil water characteristic curve under different solutions
b B 2T/ % Ethanol content W/ Y% Phenol content
Treatment 0,000 1 0.001 0.1 1 42.27 100 0.000 1 0.001 0.003 0.006
LIP3
Coefficient of 0.999 1% * 0.9992** 0.9986** 0.9990** 0.9979** 0.9969** 0.9991** 0.9991** 0.9989** 0.9989**0.999 1"~
correlation

e owox RIRIBM MR BEKF.
Note: * * mean markedly significant correlation .

xr2
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Table 2 Effect of ethanol and phenol content in solution on parameters of V-G model

to soil water characteristic curve in Lou soil

Py 2.1/ % Ethanol content

# W/ % Phenol content

Parameter 0.000 1 0.001 0.1 1 42,27 100 0.000 1 0.001 0.003 0.006 K
0, 0 0 0 0 0 0.043 0 0 0 0 0
0 0.496 0.494 0.503 0.498 0.481 0. 485 0.487 0.498 0.508 0.506 0.486
a 0.046 0. 044 0.033 0.035 0. 057 0.058 0.037 0. 040 0.047 0.052 0.035
n 1.176 1.176 1.176 1.176 1.172 1. 228 1.179 1. 180 1.177 1.175 1.177
R3 KBRAPZENEHBIENTEASBEHEZSHTUENE I
Table 3 Influence of ethanol and phenol content in solution on change rate of parameters of V-G model
to soil water characteristic curve in Lou soil %
SREF Z. 1%/ % Ethanol content W/ % Phenol content
Change rate
of parameter 0.000 1 0.001 0.1 1 42,27 100 0.000 1 0.001 0.003 0.006
05 2.05 1. 64 3.57 2.59 —1.04 —0.13 0. 30 2.59 4.51 4.13
a 29. 26 24.48 —5.95 —0.76 62.10 62.95 5. 35 13.82 31.90 47.05
n —0.08 —0.06 —0.08 —0.07 —0.43 4.28 0. 16 0. 25 0.01 —0. 20
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Table 4 Soil air entry value under ethanol and phenol solutions emH, O
b 2.1/ % Ethanol content KW/ % Phenol content
Index 0.000 1 0.001 0.1 1 42.27 100 0.0001 0.001 0.003 0.006
HEAE

. 21.9 22.8 30.1 28.5 17.5 17.4 26.9 24.9 21.5 19.3 28.3
Air entry value
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Table 5 Soil water constant and water availability under ethanol and phenol solutions

T K E/ (em® ¢« em?) KA R/ (em® « em™?)
Moisture constant Water availability
yustl N NNE S Y i ERY N A R % N
) mpn  TUEERR AAEERE . Rk REK o
reatment .. Temporal Permanent . Readily Slowly a .
Field o o total available . . Unavailable

. wilting wilting available vailable
capacity - . water water

coefficient coefficient water water
CK 0. 388 0.189 0.163 0.225 0.199 0.026 0.163
0.000 1 0. 384 0.184 0. 159 0.225 0. 200 0.025 0.159
/% 0.001 0. 384 0. 185 0. 159 0.225 0. 199 0.026 0. 159
Ethanol 0.1 0.405 0.199 0.172 0.233 0. 206 0.027 0.172
content 1 0. 399 0.195 0.169 0. 230 0.204 0.026 0.169
42,27 0. 364 0.176 0.152 0.212 0.188 0.024 0.152
100 0. 351 0. 159 0.136 0.215 0.192 0.023 0.136
W% 0.000 1 0. 386 0. 185 0. 160 0.226 0.201 0.025 0. 160
Phenol 0.001 0. 390 0. 186 0. 160 0.230 0. 204 0.026 0. 160
content 0.003 0.392 0. 187 0.161 0.231 0. 205 0.026 0.161
0. 006 0. 386 0.185 0. 160 0.226 0.201 0.025 0. 160
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