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Fig.1 Soil water characteristic curves under different treatments
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Ap,e BRI RME K S ZELEWREMET — BN
7.5 x107" N/emo X5 F EIALAR B d FRoA Y5
LR, W1 s ALl Pa, Yt fLAE d LIZ K
(mm) 3, WY LR d 50T s BRRATLA d =
300/s #on' o W KW Sy BLAE B Pa, MR A
D) T Y LR, B0 AT B B [R) Ab B - 4
FLBR RN S A o 7 3 K2R 0, % B i 24 it AL
TR d, KR 0, % B 1 Y R fLAR A d,, T 4
fLARTE d, 5 d, Z 18] FL BT o 09 M4 B 5 AL B S AR
BLZLHH 6, - 0,00, >0,)"" . H L, o7 AR 48 A [ ib
B A AL BRI A AR, 43 A AS [R] Ak 2 A 39 g
IKBESI I AELL
A A 3K W % Ry Y B ALAR 40 R 0.3
0.03. 0.01, 0.006, 0.003 8, 0.003, 0.001, 0.000 6,
#10.000 4 mm , R T 43 H7, $ 24 i AL A2 X 56+
K W% B AE 53 AR R T B L H Ry BN R R )
B R 245 FL42 R 0.03 mm L) | .0.003 8 ~0.03 mm

10.0004 ~0.003 8 mm, &t X 1 A5 50 B
AR AR T B B, B 2 AL AR K F 0.03 mm A
4 + 40 AL T S AR B S AL SRR Z I T
IR B YA FE, 535935 ] 10. 26% (1. 35 g/cm’ ) Fl
9.10% (1.40 g/em’ ) , {3t WA 7 123K 5 W Ay 15 6N TR
B RAS s b T A e RSB B A R
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Tab.1 Equivalent diameter distributions of soil pore under different treatments %
1.35 g/cm’ 1.40 g/cm?
2 L2/ mm
ai £ 1% EARM 1% EKE 3% EAKT 3% F K gl 1% FKH 1% FKE 3% EKMH 3% F K
>0.03 10. 26 8.45 7.38 6.35 6.59 9.10 8.20 7.67 7.02 6.72
0.003 8 ~0.03 16. 50 17.74 17.35 18.52 18.05 16. 63 18. 16 17.71 18. 42 18. 30
0.0004 ~0.003 8 7.70 8. 40 8.04 10. 11 8.50 7.94 8. 69 8. 18 11. 86 9.34
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Tab.2 Statistic eigenvalues of fitting models under different mineralization treatments

THAEE  RBY Ry LEPS S+~ TIAE  RBY & MR FRE »
/(g-cm"}) e Ho ) i gl ES G i /(g-cm"%) Je He ) (it 2 FI A

VGM(m,n) 0.9662 0.0301 1128 0.000 1 VGM(m,n) 0.9681 0.0251 1483 0.0001
VGM(m,1/n) 0.9697 0.0242 1946 0.000 1 VGM(m,1/n) 0.9667 0.0238 1687 0.000 1
BCM 0.9660 0.0298 1884 0.000 1 BCM 0.9565 0.0315 1353 0.000 1
1% K0 VGB(m,n) 0.9522 0.0318 992 0.0001 1% F k0 VGB(m,n) 0.9652 0.0315 1353 0.0001
VGB(m,2/n) 0.9526 0.0309 1026 0.000 1 VGB(m,2/n) 0.9649 0.0259 1483 0.000 1
BCB 0.9450 0.0408 886 0.000 1 BCB 0.9581 0.0307 1574 0.000 1
VGM(m,n) 0.9209 0.0568 992 0.000 1 VGM(m,n) 0.9453 0.0396 1024 0.000 1
VGM(m,1/n) 0.9326 0.0510 1065 0.000 1 VGM(m,1/n) 0.9365 0.0498 1008 0.000 1
BCM 0.9250 0.0528 918 0.000 1 BCM 0.9358 0.0512 835 0.0001

3% F Kt 3% F K
VGB(m,n) 0.9229 0.0561 775 0.000 1 VGB(m,n) 0.9310 0.0453 938 0.000 I
VGB(m,2/n) 0.9234 0.0581 842 0.000 1 VGB(m,2/n) 0.9271 0.0521 778 0.0001
BCB 0.9188 0.0590 668 0.000 1 BCB 0.9181 0.0636 638 0.000 1
1.35 VGM(m,n) 0.9681 0.0251 1458 0.000 1 1.40 VGM(m,n) 0.9583 0.0305 1092 0.000 1
VGM(m,1/n) 0.9580 0.0286 1471 0.000 1 VGM(m,1/n) 0.9591 0.0297 1158 0.000 1
1% F K BCM 0.9697 0.0242 1682 0.000 1 1% Tkt BCM 0.9584 0.0301 1096 0.000 1
VGB(m,n) 0.9633 0.0268 1629 0.000 1 VGB(m,n) 0.9530 0.0312 917 0.000 1
VGB(m,2/n) 0.9592 0.0297 1578 0.000 1 VGB(m,2/n) 0.9491 0.0336 1068 0.000 1
BCB 0.9590 0.0295 963 0.000 1 BCB 0.9490 0.0358 902 0.000 1
VGM(m,n) 0.9278 0.0591 768 0.000 1 VGM(m,n) 0.9101 0.0698 834 0.000 1
VGM(m,1/n) 0.9192 0.0607 754 0.000 1 VGM(m,1/n) 0.9216 0.0574 908 0.000 1
BCM 0.9290 0.0583 868 0.0001 BCM 0.9116 0.0638 758 0.000 1

3% Kt 3% F oAkt
VGB(m,n) 0.9253 0.0605 731 0.000 1 VGB(m,n) 0.9152 0.0692 849 0.000 I
VGB(m,2/n) 0.9180 0.0642 818 0.000 1 VGB(m,2/n) 0.9138 0.0661 828 0.000 1
BCB 0.9061 0.0718 662 0.000 1 BCB 0.9065 0.0748 771 0.000 1

(1) £IATE 135 g/em’ IRBY S BN 1% o

3% LK M AL B, VEM (m, 1/n ) 15 BB X R f) AH
KRB 5251 T5 Fl e/ O F (8 B ok, BEBUSOCR
RUFIRBY KB 1% F1 3% F oK S AbHEL, BCM

LR Fir Xk 7 ) A % 28 B ke g, 5% 25 - B/ F (H
R BIIOR R I, HIEATE 1.40 g/em’ IR B Y

&Hﬁ%?ﬁl 1% F1 3% F KW AL HE, VCM (m, n ) £ fip
L FA R O 2R B h g, K 22 7 O MR/ O F (R OR,

*%Uxﬁ(%ﬂiﬁ? s VGM (m, 1/n ) K RY BT X 7 A 5C 2
Bl ey, 5% 227 5 e/ F (E RO BEBCR iR 4

(2) &AL 1% R 5 0 & RO & T
3% R 15 Lo Ak PR, 400 25 23 M7 0 R Dy b 367K 0 e ik il
2110 S N 5 R P BSCHE 0 ARG 2D, T R AL B R
PO AT S EORHER L TR 15 H ] Y 42 X 3 AL
RF 5345 Z 8O0 R 3R

(3) A& Ak B A5 R A A 1 - K SR AR 2 Oy
Mualem # % | 5 Mualem =Y, Burdine # %l 2% & 11 BC
BT XF AN [] 4k 3 3 7K 73 AIE ith 264845 T Bl I 22

van Genuethen % X} Mualem 4% % £ Burdine %
RUBEAT LB, Z2 801 DL T Mualem 558 %) 328 55 20 95
(4L AL R4 F Burdine 575 MBS B85 & X
A 41, van Genuchten 3 %Y 58 F T W 18 il £k, Brooks
and Gorey #5513 FI - JBi 1 1 £& , 15 phy 3 79 o 452 2 7
52 B N H 45 BLRR A5, 40 Brooks and Gorey BEFITE 5
T B, 5 K A 3 1 3K 4332 2l B R RO o
K53 iE S SN TR B 5 1%, T van Genuchten 5 B i
JH 358 Joi b 0 L B 9 ) B R DA R SR
R G WA I R R L S ) A A A A TR IR A
R SR 07 T o B8 7™ s DX 30 0 38 0 9 e o Xof
Fo A BERL, VG BB 006 ROR B AR E | 3 W 3 Fl B
JTEE YT S R X R Efﬂméfﬁﬁ*ﬁ'ﬁm ,
3CHR i AR A5 R 2 g ME 52 (Phenomenological ) #47 ,
ﬁﬁffﬁ%IE,*EE‘Jiﬁl?*ﬁﬂﬂ%)ﬂ*ﬂﬁi%ﬁ%ﬁi%
KA REE 2R 2, O TR RS R 45 5 4 3 A 3 Y 3
FAE , AATLBE I fip o o s A5 TR M
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i LS K B T Al LA BN 3% IR B
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Ab B FE TN N 3% FE PR B Y R AL B, F Ok i R
IRBORAL T K, AN 1% YR 2 Y ib 3
HE A K

(2) IR H7 B B, IR B Y B B s /> 1 4 g
LB B A, i 4 g b R B SR K BE T 5 b I
B B IR B YRR I R T A RN FLB R H ] 2k
114 i AR R K BE TS s AL B3 AR DL T, A
[R5 Yy b B rp, Ok i Ak B 35 K BB 0 T B OK
SR AR5 A (7] % L 49 Ak PR 3% % I L 4] A £

IKBETI B T 1% B He ]

(3) LIATE 135 g/em’ IRBY S BN 1%
3% KM FRI , VM (m, 1/n) 1 B HOR B4 5
RBY KR 1% F1 3% £ K5 Ab PR, BCM 465 7Y
BORIAE o FHERTE 140 o/em’ R AB Y S LL B K
1% F1 3% F A ML BEES, VGM (m, n) 57 85 R fe
W R B Y KB 1% 3% £ Ok E AL
VGM (m, 1/n) B BISCR e b

(4) 5 BEARL 1% 848 ) 1 005 BOR 30 T
3% Y15 LU Ak B 5 A A 3 dp S TR 1 R A A K
14 Mualem #% | 5 Mualem B{ Burdine & %l
4561 BC BRSNS [A] 4 3] 4 3K 43 FRAE Hh 2R 4G
T2 5,
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Soil-water Characteristic Curves of Soil with Plant
Additive and Analyses of the Fitting Models
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(1. Western China Energy & Environment Research Center , Lanzhou University of Technology, Lanzhou 730050, China
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Abstract: With the aim to explore the influence of plant additive on soil water-holding capacity, the soil-
water characteristic curves under different soil bulk density, different plant additives and different additive
proportions were measured, and the influences of plant additive on the soil water-holding capacity under
the conditions mentioned above were analyzed. Then, the soil-water characteristic curves were fitted by
using the models of RETC software, and the parameters of the models and the model suitability were
determined. The results show that under the same soil water suction, the soil water contents of the
treatments with plant additive are higher than that of pure soil; the treatment with 3% maize leaf plant
additive has better water conservation capability than the treatment with 3% maize-cob, but the
treatments with 1% plant additive have little difference. In the low suction stage, the mixing plant
additive reduces the proportion of large pores in the soil; while at the higher suction stage, the plant
additive increases the small pores proportion of soil, thereby improves the soil water-holding capacity.
The analysis results of model suitability with models of RETC software show that the optimal model of
unsaturated hydraulic conductivity is fitting Mualem model. The optimal models of the treatments with
1.35 g/cm’ and 1. 40 g/cm’soil bulk density are VGM (m,1/n) and VGM (m,n), respectively, with
1% and 3% maize leaf additive, while those are BCM and GM (m,1/n) , respectively, with 1% and
3% maize-cob additive.

Key words: Plant additive Soil-water characteristic curve Soil pore Fitting model



