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A Preliminary Study on Soil Water Transport and Thermodynamics in a Loess Soil with Straw Returning for
Long Time

LIU Si—chun', ZHANG Hong', LU Jia—long", WANG Yong-yi!, GUO Wen-long®

(1.College of Resources and Environmental Science, Northwest Sci—Tech University of Agricultural and Forestry, Yangling 712100, China;
2 Xianyang Vocational Technical College, Xianyang 712046, China)

Abstract: A 23 years—located field experiment of wheat—corn rotation with straw returning was employed to study soil water conductivity by
soil water potential under different temperature. The resulis showed that in the different treatments, effect of temperature on soil water poten—
tial was at the order of soil with high rate corn straw>soil with low rate corn straw>soil with only chemical fertilizer. At the same temperature
condition, increase in water potential resulted in rising of soil water unsaturated flow rate, which was affected by different treatment with the
order of soil with high rate corn straw>soil with low rate corn straw>soil with only chemical fertilizer. In the case of soil water being constant,
rising of temperature could result in increase in soil water unsaturated flow rate, the value of dk/d: was lower in soil with high rate corn straw
than in soil with lower rate corn straw and soil with chemical fertilizer. With increase in relative partial molal free energy [A(AG )] and rela—
tive partial molal enthalpy [A(AH )], soil water unsaturated flow rate also increased, which was at the order of soil with high rate corn straw >
soil with low rate corn straw>soil with only chemical fertilizer. The equations of [A(AG )]and [A(AH )] and k were founded.
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BEHBEE T HOKBR AR MRER L . BXT
K E LA AT 38 H 30K 7332 3 5 #h 2 A B
PRS2, 3 R IR BT R RIE . A SCEE A
FEAT I FH B AR AN SRR S, LR RA L
Fra B A A RIERE OKFESAT IR K
BB EE R R B R RIS, IR
R B X K ST S R RS HRAE IR R
M HSR S ERA YL S 0K RIK Rt %
IR BEBON K2R

1 ke rTiE

SE AL B R BV A% V& P U AR MROR R 2 SE
Ky, LR R/ PR ER 20 m?, BE 3K, IR
K H 1977 4F 10 H#ER/NE TR , FESLE 2000 4F 10
A, HIERE T RIZE 1. BENFRFEFHA RS
FRIE H 2 IRBIE H , BHER RN E-TRIE, £k
FEFFCHBEREYT LY 5 cm 36 H) A BERRSS TE AR &
INERERIET— UM , BAC B AEYHE 102.6 kg-hm™
(N)s

2000 4F 4 A Bk E MR K HL 0~20 em £
B, R, W8 AR AL RO A AR
RS LA W E ¥k 3 IRER A F39ME ) . T
SETES A B AR R LAYk PRI, SRR L
vk I ETHE IR A . 4 23 R AL
A ML BERL NP K AL AR 2,

R RSN E L AR M S KR EY, 7

H#& 80 mm, ¥ 138 mm (YEERIFE H, LR AL
BB RGE LR & 7K & 250 g-kg™'s TEXRHE LAY
/NBFL AR AR A SRR TR J1 (R i ST P
PrEE U RS, M Pimin 22 % 3, BOAERMA A,
5K iR B E TAES, FIETERE N E — R
Th, EE IR T S, R 225K i — i b e
WohF AL, LR RIZE R R 7 R H R R
X e, HAE K FE B4 i F2E K T r1 28 & TR
3, FAREHE TAENK S B2, 25iE 7
—IRET, S7KkEH 250 g-kg™ 2824 240,230,220,
210.,200.190.180 g-kg™ Bt 5K 18 ) Be & 57K
BB e i ) R E K E RO &

TR K B932 shRLEE S5 1A K /38 Sh AL
— RS T A, B K i B S A F Ak
BEEERUE . TE—5KF AR, A — AR
X RE IZE R A4 K B — R K A AR
E TR 178 R T AR

BRI A Sk R T R 15, K B
F1ERBURIER T 22 R R ORESY, HHEARFH
mF,

e EH RIS & /N WL
Lo AW 241
~At-S-2Ah

Kb HRIRE, em-d™ 5 AW HFIRFRE 2 , g5 LK
IR 3K Z IRIBE B , om; Ashy PYR FR B 8] [E] RS
h; S SHZE KT, cm?s Ab AP RS K A1 122, Pas

®1RWHR
Table 1 Experimental design

i AEFPE Kinds of fertilizer applied/kg+hm™

AbFH Treatment
A Nitrogen % Phosphorus FKFEFTF Corn straw
ik A Chemical fertilizer 206 70 0
K8 EAKFEFFE H Low quantity of corn straw 206 70 9375
B8 T KFEFTE H High quantity of corn straw 206 70 37 500

T ERAEFFFR 4> &8 (FF44 )Nutrient content in corn straw(average ) : C(46.2% ) ,N(0.63% ) ,P(0.08% )

&2 HNETHERER

Table 2 The basic properties of experimental lou soil

Jhg WE ALK Organic HHA VRS Available  HLFETE BRI Vg ke
Depth/  matter/ Available nitrogen/  phosphorus/  Specific surface/ Particle composition Size:mm
Treatment a 4 1 2, -1
cm g'kg mg-kg mg-kg m’g >0.01 0.01-0.001 <0.001
BB Chemical fertilizer 0~20 5.16 5.32 4.63 216.3 486.6 3120 2024
KB T KFEFFE H Low quantity of corn straw 0~20 11.63 10.56 9.67 278.5 570.3 263.7 166.1
BHEEAMEFHEH High quantity of corn straw 0~20 22.24 18.65 16.86 346.8 665.6 203.3 1314
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TR BT 12 BRI T 51145 R R 2ORA:

AG=—V -7, AS=-V ( % |, AH=AG+T-AS

AV R B R EE SRARF, m? e mol ™ 57 S - /K IR
71,Pa; T ALSHEE K;AG A KSET 80K A4
SHREE/R E H g, J-mol™; AS A ASE T +HE/K fAH
SR EE SR, J - mol - K5 AH RS E T 3K 9AH
Y REE/R K, J - mol ™,

2 H#R5itie

2.1 EXBEFTHRKBALIEABRESKE
KT W EARFE AT H 3K s s S
RER R, TR EE 3K B SR 15

IKITRIKRIIK R

H13R 3 WA ), IR X EOKFEATIE H Lk B
AR AN, BT R R OK SRR . T
KRG, BRI, RSk R N
B FORFEFT AL > 8 FORFE e F>HifbiE . X
JE PRI BE T3 , 7K AR s 2 1 THI 5K T AR 2 0K
FATE HERNAR, SEORIELENREZS (&
2) o FOKFEFTIE FH K 35 oK SRR I
o B 1A K B3N, kS (P ATk R (k)R
RONE (YL BE AR AL — BT 5 [ 3K Hal Rk &R
A HE A dWrde 5 dk/de 327 )RE(R(R 3) 0 AR
FORFEFTIE R R, KSR BN (W
de )y R B FOKFEFF I B> FOKFSFRE B > Bt b

R3 AERE KBEFUHTLESKEGR)
Table 3 Water transmitting rate of unsaturated soil under different temperature and water potential
1R E Temperature/K
b3 FKR 288 293 298 303 308 dw/de/ dk/dfl/
Treatment :Vat/er.cl({)n; Y 5 Y Y B/ kPa-C* (,ll )
ETE WP 10® cm-d™ WikPa 10® cm-d™ WikPa 102 cm-d™ WikPa 102 cm-d™ WikPa 10® cm-d™
HEAE 170 -60.76 -56.82 -52.18 -48.54 -45.07 0.793
ca(i?ei]illii_z— 180 -57.97 2.184 -54.46 4.209 -49.96 6.338 -46.45 8.961 -43.35  11.548 0.745 0.470
er 190 -51.96 2978 -48.90 4.613 -44.94 6.997 -41.72 9.562 -37.68  12.446 0.715 0.478
200 -42.65 3.782 -39.94 5.576 -35.97 7.863 -33.47 10.778  -29.96 14.166 0.637 0.519
210 -30.85 4.931 -28.66 7.283 -24.76 10.428 -22.52 13.862 -16.84 17.843 0.633 0.648
220 -19.75 6.968 -17.76 9.148 -14.76 13.034 -12.38 17.664 -8.87 23.443 0.543 0.829
230 -13.00 9.854 -10.83  13.109 -7.79 18.438 -5.63 27.089 -2.82 32.864 0.511 1.200
240 -9.98 15.848 -7.58 20.668 -5.02 26.934 -3.45 36.093 -1.48 42.762 0.423 1.385
250 -7.49 20.763 -5.49 25.004 -3.81 30.612 -2.77 42.006 -0.96 45911 0.316 1.346
REEX 170 -87.44 -80.53 -73.76 -67.87 -62.36 1.256
FAFTIE H 180 -84.95 2475 -78.41 4.516 -71.52 6.645 -66.08 9.264 -59.93 11.926 1.247 0.473
quaf:t)ivtvy of 190 -79.95 3.083 -71.72 4.926 -62.73 7.392 -59.90 9.865 -54.15  12.783 1.238 0.487
corn straw 200 -70.25 3.884 -60.45 6.082 -57.36 8.978 -50.97 11.086 -45.54 14.491 1.178 0.524
210 -56.76 5.236 -49.25 8.189 -46.64  10.531 -40.66 14453 -35.65 18.676 1.016 0.663
220 —-44.65 7.671 -38.75 11454  -3535 14.358 -28.95 17975 -24.89 23.774 0.986 0.775
230 -34.06 11552 -28.77 15918  -25.09 19.575 -2046 27401 -16.75 34.197 0.859 1.135
240 -28.04 17.861 -2396 22975 -19.71 28.256 -15.66 36418 -12.66 42.123 0.781 1.239
250 -21.88  23.074 -18.03 27311 -14.82 35923 -10.66 43.371 -7.14 47.242 0.737 1.288
BEEEX 170 -93.33 -88.53 -82.75 -77.87 -72.53 1.045
*ﬁﬂ:ﬁj H 180 -90.98 3.848 -84.41 5.651 -78.51 7.844 -72.65 10359  -64.62 12.658 1.290 0.447
qualiftl; of 190 -85.96 4.041 -77.71 6.012 -72.71 8.521 -65.90 11.032 -60.00 13.823 1.275 0.492
corn straw 200 -77.26 4.862 -66.44 7.823 -61.36 9.842 -56.13 12.865 -51.03 15.798 1.255 0.538
210 -63.77 7.275 -5524 11519 -5095 13932 -46.52 17.654 -40.65 20473 1.099 0.651
220 -51.66 12516 -44.75 16905 -40.08 20.016 -34.75 24.123 -29.88  30.035 1.071 0.845
230 -41.06  19.584  -34.77 247753  -29.21 28988  -2595 33356 -21.75 36.549 0.949 0.851
240 -35.05 27.851 -29.95 32.685 -23.88  37.921 -21.15 40.214 -17.66  44.346 0.872 0.810
250 -27.01 32.889 -23.03 37.123 -18.80  41.365 -15.65 44857 -10.10 48.341 0.824 0.773
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AR, 2B E KA FHE H &R 25 000~37 500 kg X -3
TR SR A 7 B A IR R TR R K AT RE R
P R T £ HOKAE B, X5 FORFEFFR H L3
AR L, HIEMER s, AR & &5 S
A 02 i - SRR AN S K SRR AN (dk/de ) 2
BB SIS 2 FORFEFA A H> 5 & EORFEFFEH,
M 3 IR AT K ER BN (dk/de) iR ] LIE
R EORAEFRE H R HETE 25~35 ChT /KRR
R B A TS FORFEFFE H A St LA , s
7+ R TR A, Bt AL AR AV B T KA A Y
A& H 138K 4332 SR ZUFE K T 2 £ KRR
H. flfEsE S X EE ST, IRE—RE 28~
35 CLA, FIAEAVERAGUZERS H R AT EERE
BT A H B) TR B A - K 2 IR Ak ok B
TALIES B T ORAEFF A > B SRR R,

KSR B+ K I RERK T, R K SRR
AR L HK B S IR s . E—E IR
T, TESERRI K EKETERIAN (170~250
g-kg?), ANFEIEARFEFE I 2 EKEAE R,
QKRS ERFRRESRGT,FA—+t
BEOKE, AR LK 4 SOK R BE KRS FHE H &
BT A K, X S5 7EWFFE A H 3SR, BoK
FEFFAR HIE A H AR & &, AR, &
35 AR A, R I B S, TR
B RMSKR, XthRESLEFEHBX, T2
HFEREMREAMNT , Ak MR A YL, 325 1
JIRegE R LUETA/K "R, T AE % s s EkL
GEM R, IR KK, K BEAE A INGE , (E15
TR FK RS R,

2.2 EXBEFIEETEASBRNERHS SKE
2.2.1 T KFEFAA H LK o324 R %L

AR SCR A X R EE /R H B BE(AG) K& (AH) i
(AS)3 Fih Sy 2 R, R [0 T ke - 38K 43 BB
FOARZSHFAE o FEXHmEE R 08 R e 3K DL B Xk
L B RE B AR LA X R EE JR B HH BB R e 38K 43
6 ZCRE B 1 R R AR X O R R 098 S B+ K o7
PR,

2 4 L, FRFEFFE H AR FEASE AR
IR T B K A S R (. XRIA L
BOK R REE/R B BB R Rk AR, X St
ANWZ5SR—BUH, JEEHREE/R H HEEEA AR
AISZIR , FEAR ] 3 S K B, R R B RS AR H
+ 3 B BRE IR B E EK S R EE /R A B BB R4

XP{EEIS , B 3K A mEE /R B H RERS KA

FCAAN R T KFEFTF A H B 38, B[R —FK &
T AR EE /R B BB S FURE 2 Hti L AE >
B T AFEATIE H>5 B T AR H X FE 0, 72
—EKERET, HEiLAER H 38K B HEES,
KA R RER MR, MMM EEK S FIRALER K,
BIFHEBIN, K FAERABR. HEEKRFEFEH
+3EK5r H B, BRER AL, K FIRELE/N, B
FPAERT , F K FIEHREAL, K FAERE , X
BREFABIFEHTENBAREE, ST,
HREE R HEVIHRN, XA F KR
B, X R T R b X A VUL RS SR E W - &R
R R TE o
2.2.2 FRFEFE H oK HEXMREE R B H A5
KRR F

AARIS HAEFKE M 250 g-kg™ FFIRTELEZE
K, R R ORI AR E SR L FoK 2, A=K
REIRGRIZFRER R, 51 A T HK S AR EE IR
A HABAR[A(AG)IEAE, BILA AR iR & /K & (250 g
kg™ ) ERY, DL EMZE R SR — TS K E R IREE/R
HHABE(AG) W2 HIEE/KE 250 g kg MIIREE/R H
FHAE(AG,), B Az 138 /K & X [8] A 7K 43 AH X i E
/R B HBEZE :[AAG)]=AG-AG,,

HE 1 ZE 30, E—g HEREAET
F HHOK SRR EE /R B HBEZE[A(AG) G X, +
BB IR A, [AAC) | 5 RKEG) R IEMH
K, XM T KRR, X £k s
SN MK, AR A SRR (R )EBR K, th
EREALAE GRS BRI H LN E e R — AR
BE/REHBEET, HEREMSUKRRIE<GE
FRBFFE H<m B ERBIFECH, X2HTFER—
KBS T, [F— AT, K s i H
TEAVR S &5, DRSS, BELRE
ik, RGBS /N, BRI T oK 5B BT,
ISR MR, A VR S BAL, AR
Mtk ML Z K aridshZ 2K, LR
TKERZE,

MARSE T FE R E W, i ALAE FS B iR 3
B In k 5[ACAG)1¥iE R B2 EAR, FE B & 5
A EERREANT , KRG KT EE S EHE
Z A Z RN (EKE <210 g-kg™), BFlan: EKE
H 210 g-kg™ B}, 298 K JiALAE k% =—0.192x10° cm-d?,
1&FE ky—k,=0.181x10° cm-d™, BE#E k,—k;=0.232x107
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Table 4 Thermodynamic functions of soil water under different temperature and water potential

) . AbFH Treatment
e HAGILIE R KRR A RERFFEH
rature/K g-kg Chemical fertilizer Low quantity of corn straw High quantity of corn straw
AG/J-mol™ AH/J-mol™  AS/J-mol™ K™ AG/J-mol™ AH/J-mol™ AS/J-mol™-K" AG/J-mol™ AH/J-mol™ AS/J-mol™-K"

288 180 -1.04 -4.79 -0.013 0 -1.53 -8.01 -0.022 5 -1.64 -8.32 -0.023 2
190 -0.94 -4.62 -0.012 8 -1.44 -7.80 -0.022 1 -1.55 -8.03 -0.022 5
200 -0.77 -4.37 -0.012 5 -1.27 -7.37 -0.021 2 -1.39 -1.73 -0.022 0
210 -0.56 -0.41 -0.0123 -1.02 -6.29 -0.018 3 -1.14 -6.85 -0.019 8
220 -0.36 -3.18 —-0.009 8 -0.80 -5.93 -0.017 8 -0.93 -6.49 -0.019 3
230 -0.23 -2.88 —-0.009 2 -0.61 -5.08 -0.0155 -0.76 -5.68 -0.017 1
240 -0.18 -2.37 -0.007 6 -0.51 -4.57 -0.014 1 -0.65 -5.16 -0.0157
250 -0.14 -1.78 -0.005 7 -0.39 -4.22 -0.013 3 -0.48 -4.75 -0.014 8

293 180 -0.98 -4.78 -0.0130 -1.41 -8.00 -0.022 5 -1.52 -8.32 -0.023 2
190 -0.88 -4.63 -0.012 8 -1.29 =1.77 -0.022 1 -1.40 -7.99 -0.022 5
200 -0.72 -4.38 -0.012 5 -1.09 -7.30 -0.021 2 -1.20 -7.64 -0.022 0
210 -0.52 -4.12 -0.012 3 -0.89 -6.25 -0.018 3 -0.99 -6.79 -0.019 8
220 -0.32 -3.19 —-0.009 8 -0.70 =591 -0.017 8 -0.81 -6.46 -0.019 3
230 -0.20 -2.89 -0.009 2 -0.52 -5.06 -0.0155 -0.63 -5.64 -0.017 1
240 -0.14 -2.36 -0.007 6 -0.43 -4.56 -0.014 1 -0.54 -5.14 -0.015 7
250 -0.10 -1.74 —-0.005 7 -0.32 -4.22 -0.013 3 -0.42 -4.75 -0.014 8

298 180 -0.90 -4.77 -0.013 0 -1.29 -7.99 -0.022 5 -141 -8.33 -0.023 2
190 -0.81 -4.62 -0.012 8 -1.13 -7.71 -0.022 1 -1.31 -8.01 -0.022 5
200 -0.65 -4.37 -0.012 5 -1.03 -7.35 -0.021 2 -1.11 -7.67 -0.022 0
210 -0.45 -4.11 -0.0123 -0.84 -6.29 -0.018 3 -0.92 -6.82 -0.019 8
220 -0.27 -3.19 -0.009 8 -0.64 -5.94 -0.017 8 -0.72 -6.47 -0.019 3
230 -0.14 -2.88 —-0.009 2 -0.45 -5.07 -0.0155 -0.53 -5.62 -0.017 1
240 -0.09 -2.35 -0.007 6 -0.36 -4.56 -0.014 1 -0.42 -5.10 -0.0157
250 -0.07 -1.74 —-0.005 7 -0.27 —4.23 -0.013 3 -0.34 -4.75 -0.014 8

303 180 -0.84 -4.78 -0.0130 -1.19 -8.01 -0.022 5 -1.31 -8.34 -0.023 2
190 -0.75 -4.63 -0.012 8 -1.08 =1.77 -0.022 1 -1.19 -8.00 -0.022 5
200 -0.60 -4.39 -0.012 5 -0.92 -7.34 -0.021 2 -1.01 -7.68 -0.022 0
210 -041 -4.13 -0.012 3 -0.73 -6.28 -0.018 3 -0.84 -6.84 -0.019 8
220 -0.22 -3.19 —-0.009 8 -0.52 =591 -0.017 8 -0.63 -6.47 -0.019 3
230 -0.10 -2.89 -0.009 2 -0.37 -5.06 -0.0155 -0.47 -5.65 -0.017 1
240 -0.06 -2.36 -0.007 6 -0.28 -4.55 -0.014 1 -0.38 -5.14 -0.015 7
250 -0.05 -1.75 -0.005 7 -0.19 -4.22 -0.013 3 -0.28 -4.77 -0.014 8

308 180 -0.78 -4.78 -0.013 0 -1.08 -8.01 -0.022 5 -1.16 -8.31 -0.023 2
190 —-0.68 -4.62 -0.012 8 -0.98 -7.78 -0.022 1 -1.08 -8.01 -0.022 5
200 -0.54 -4.39 -0.012 5 -0.82 -7.35 -0.021 2 -0.92 -7.69 -0.022 0
210 -0.30 -4.09 -0.0123 -0.64 -6.28 -0.018 3 -0.73 -6.83 -0.019 8
220 -0.16 -3.18 -0.009 8 -0.45 -5.93 -0.017 8 -0.54 -6.48 -0.019 3
230 -0.05 -2.88 -0.009 2 -0.30 -5.08 -0.0155 -0.39 -5.66 -0.017 1
240 -0.03 -2.37 -0.007 6 -0.23 -4.57 -0.014 1 -0.32 -5.15 -0.0157
250 -0.02 -1.74 —-0.005 7 -0.13 -4.22 -0.013 3 -0.18 -4.74 -0.014 8

em-d’s XUPITERIIRE AR —ESKBIEREN, /N RER B i BB R AN ) T FOK R,
k SAAG)IMZRTT A RIFABEN M, T i 30K KRR (In k) SAAG)IBEATEIS, #58] — 4
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Figure 1 Relationship curves between [A(AG )] and water

transmitting rate(k )in chemical fertilizer soil
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Figure 2 Relationship curves between [A(AG )] and water

transmitting rate(k ) in low quantity of corn straw soil

A BEZE/T - mol™
3 BEERBFEHLIRAAC)IESAER)XR
Figure 3 Relationship curves between [A(AG )] and water

transmitting rate(%) in high quantity of corn straw soil

Ink 5AAG)ZEHE(FRS)
2.2.3 HHORDHENHREE /RIS SRR KA KR
S5[ACAG)1ZE (R, L 3K o3 AH X Ji BE /K % 722
[ACAH ) 1S 45 AF — 358 5 7K 8 HH X i B8 7R e 22 Uik
K KR 250 g-kg™ BUAERSIREE/RKE (AH,), B -
[ACAH )] =AH-AH,,
ME 4 ZE 6 ATLIE H, fER—HBEE AN
T, BEE LK o AR X EE /R RS AE[A (AHDRI3E R,
HEARR AR K REIE K, [AAD)] 5 FAKRGE)E
B X5 0K SRERAZ R, S5 13K
sria sl RE BB 5K o I HAE R —HEX R BE /R A58

RS5 TESAEG)SHEMRERBHBEAAC)EXFE

Table 5 Correlation equation between soil water transmitting rate(k ) and relative partial molal free energy variation[A(AG )]

L s BEK R BERM kW M
Temperature Correlation equation Correlation coefficient 107 cm-d™ 102 cm-d™ 102 cm-d™
Bt AL AR Chemical fertilizer 288 Ink=2.956+2.162a 0.987 6 4.931 4.891 -0.040
293 Ink=3.244+1.977a 0.998 4 7.283 7.525 0.242
298 Ink=3.433+1.849a 0.997 9 10.828 10.636 -0.192
303 Ink=3.659+1.827a 0.996 1 13.962 14.161 0.199
308 Ink=3.777+1.698a 0.995 6 17.843 18.005 0.162
REEAFFFEH 288 Ink=3.311+1.954a 0.997 0 5.236 4.998 -0.238
Low quantity of corn straw 293 Ink=3.452+1.731c 0.998 8 8.189 8.411 0.222
298 Ink=3.655+1.678a 0.997 4 10.531 10.712 0.181
303 Ink=3.859+1.629« 0.995 6 14.453 14.556 0.103
308 Ink=4.006+1.558« 0.999 0 18.676 18.688 0.212
HEEXHFEH 288 Ink=3.864+2.107a 0.998 4 7.275 7.079 -0.238
High quantity of corn straw 293 Ink=3.881+1.847a 09991 11.519 11.456 -0.063
298 Ink=3.931+1.652a 0.998 1 13.932 14.164 0.232
303 Ink=3.983+1.514a 0.997 6 17.654 17.829 0.175
308 Ink=4.112+1.476a 0.995 9 20.473 20.608 0.135

T ok HER T AR &K 2 L SR R0 E F1E b ER T AR EKEFA(n k) 5AAG)IRRX TR L FKEFIGHE;

a=[A(AG)],
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T, AR SRR R R TORFS AL H >
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S IR L2 A2 SR DA B 5 = .
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BIFRE R, iR S50 T KR (k) 5[A(AH)] B 5 REERFEFEHLMAAND)]SSAR ()X F
B ESRIEEE T A, Figure 5 Relationship curves between [A(AH )] and water
transmitting rate(k ) in low quantity of corn straw soil
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Figure 4 Relationship curves between [A(AH )] and water Figure 6 Relationship curves between [A(AH )] and water

transmitting rate(% ) in chemical fertilizer soil transmitting rate(k ) in high quantity of corn straw soil

6 TESKEG)SHEMRERBAADEXTE

Table 6 Correlation equation between soil water transmitting rate and relative partial molal free energy variation

15 Soil REE/K . *E?é?fﬂ . *B;é’%ﬁ ; ky ) : ky : fc;—kl/ )
Temperature equation Correlation coefficient Correlation 10® cm-d™ 102 cm-d™ 102 cm-d™
B ALAE 288 Ink=2.777+0.6968 0.970 8 4931 5.059 0.128
Chemical fertilizer 293 Ink=3.053+0.6018 0.966 9 7.283 7.901 0.618
298 Ink=3.296+0.5428 0.966 5 10.828 11.183 0.355
303 Ink=3.525+0.5128 0.956 0 13.962 14.809 0.847
308 Ink=3.656+0.4753 0.969 5 17.843 18.149 0.306
i FRFEFFE H 288 Ink=2.975+0.5858 0.990 5 5.236 5.656 0.420
Low quantity of corn straw 293 Ink=3.130+0.48683 0.992 3 8.189 8.131 -0.058
298 Ink=3.325+0.4438 0.981 2 10.531 11.001 0.469
303 Ink=3.558+0.4078 0.984 7 14.453 14.777 0.324
308 Ink=3.715+0.3718 0.992 4 18.676 18.692 0.016
FEEKRFHEH 288 Ink=3.223+0.64083 0.9859 7.275 7.755 0.480
High quantity of corn straw 293 Ink=3.531+0.5588 0.994 6 11.519 11.624 0.105
298 Ink=3.604+0.4928 0.990 8 13.932 14.202 0.270
303 Ink=3.736+0.4358 0.993 6 17.654 17.885 0.231
308 Ink=3.815+0.3953 0.987 2 20.473 20.846 0373

Tk HER T AR S K E L KSR E - E ; ks K€l T AREKEF A (n k) SIAAR) SRR E R LSRR PIYE;
B=[A(AH)],
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LR A i BEAZ[A (AG)IAIKE AR [A(AH )] 5 F k&R
HARXT BRI, In k H5[AAG)IRARZREFIK
RIPREE In bk 5AAH)RARARGIRARHE
{E S HAT SENME . 3 B A B BERT LA 30K 7k )
THE ) B A2 , SRR A 7= SE PR , B
HIERA A

3 #ig
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