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Abstract: In order to study the influence of stand density on soil infiltration performance, five kinds of Rob-
inia pseudoacacia Linn. stands (1 075, 1 300, 1 575, 1 800, 2 150 trees/hm?) in Loess region of Western
Shanxi Province were selected as the research object. The soil infiltration process was determined by double-
loop infiltration method, and the correlation of infiltration characteristic index and soil physicochemical prop-
erties were also analyzed. The results showed that: (1) The process of soil infiltration in Robinia pseudoaca-
cia Linn. with different densities was the same, all of them went through the stages of transient infiltration,

gradual infiltration, and stable infiltration. (2) There were significant differences in initial infiltration rates,
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stable infiltration rates, average infiltration rates and cumulative infiltration amount under different stand
densities (P <C 0.05). With the increase of stand densities (1 075~1 800 trees/hm?), soil infiltration capa-
bility increased. After the stand density of Robinia pseudoacacia Linn, was more than 1 800 trees/hm?, there
was a trend of weakening in soil infiltration. Therefore, it was suggested that the management density of
Robinia pseudoacacia Linn, in Loess region of Western Shanxi Province should be 1 800 trees/hm?. (3) The
soil infiltration process of Robinia pseudoacacia Linn. with different densities was simulated by Kostiakov
model, Horton model, Philip model and Universal Empirical model. In terms of R*, the Universal Empirical
model had the largest R*(0.990), and could be used as a predictive model for the soil infiltration process of
Robinia pseudoacacia Linn. in Loess region of Western Shanxi Province. (4) Soil infiltration capability was
negatively correlated with soil bulk density (P<C0.01), positively correlated with organic matter and > 0.25
mm water-stable aggregate (P<C0.01), and positively correlated with pore condition and water content.

Keywords: loess region of western Shanxi province; soil infiltration; infiltration model; stand density;
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a b R? fo fe k R* S A R* a by n R*
1 1075 8.500 0.520 0.954 12.440  1.252  0.299  0.973 16.604  0.111 0.952 8.027  0.405  0.598  0.959
Il 1300 10.594 0.544 0.999 15,116 1.400  0.295  0.932 20.135  0.069 0.988 10.594  0.050  0.544  0.999
1575 9,732 0.505 0.924 20,414 1.767  0.719  0.953 18.273  0.199 0.930 7.941  1.350  0.861  0.998
1\l 1800 11.113 0,414 0.949 18.890  2.587  0.503  0.913 20.222  0.892 0.977 9.299  1.762  0.685  0.997
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JE 540 4R A5 B 1E A 56 ik 5 8 K (P <
0.0, FEEARESREABER . ERABEN
TE AR GR35 5 1 K 7 (P <<0.05) , 3X 5 X1 2 5 40
PRI 45 AR . RO A R R, b R S,
FLAE B 22 L A P R AR 55 5 25 F /N L b B s B L AL

PERRAE . A B PERE RS B KR H 56 A
B R B IE M D& A 2 3 K P (P <0.05) , 5 HAlh
3 AR AR A E MR B (P >0.05), X 5 X H %
SELT AR B 5 KRR B B R AR Y R 43
F 5T 45 10 AE A, Ji R AT R 2 N W) BF 51X 1Y) - 48 o 1 A7
ERRESR, HIEPHRABER g ABEE P
BABHEEMBRABES5AYLEF>0.25 mm K
Pk A SR A 1 it SR A W 3 OE A OG (P <C0.01), 13
AR A2 H 5 & AR R 2 — . >>0.25 mm KE
PE AR AR R R AT e h ik, vl 3 R 4r iy fL 1 5%
PR RN TF LA A A LR o e E
e B AR T G ] 2% 3t X 3 A 3B P A B Y R
Mt (Rl EHE AR R AR L BR AR B LR B Ah, A -
AL TR BR 38 5 00 R A5 A Tk B R Gk
(P<0.05) , ] W, 4 398 3 Ak o % 40 1R A 98 3 6 1 1
FHEB X WSO AEE Y R g R 3

F6 LTENSHERSELEREXESN

st e AL BE EEE i = . =>0.25 mm
rE FL B R FL B R KR K AR P 2R 4
GIEGUN 3T —0.727"" 0.683" 0.613" 0.501 0.535" 0.769" " 0.741""
REABEE —0.729"" 0.310 0.302 0.582" 0.217 0.744" " 0.694" "
TN B E R —0.724"" 0.291 0.290 0.505 0.150 0.700" * 0.693"~
EHABH —0.807" " 0.456 0.428 0.525" 0.288 0.743" " 0.768" "

T * FRIRTE 0.05 KT B FM I » x RIRTE 0.01 KF L BFMCUR) .
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[F] — A 4 28 AU [] AR 43 %5 FE X LA B BE I A
B, BN AR AR A L XA R B N T
THUAA MR M 7 BF 58 6 BT, 48 A8 68 T A AR 40 95 B T 1
KGR (1 746 #k/hm®>1 444 ¥k /hm*>1 058 kk/
hm®) , 5ABEFE A3 25 3L, A5, AR AR
T AR R R BEAR S B RS K (1 075~1 800
Bk /hm? ) T 38 ¥ 35 58, %5 BE =1 800 #&/hm” J5 W 55 .
2R 1 A] 0 R AR R WE R | BOAS FA Y& W 00 B Bl
RG34 B 4 RS DL 2 S B 5 s e L I AR
JE9 1 800 Bk /hm” I 35 B e {8, X Fp g 4 5 1A
BRE 1 R BUAR IR BT L DL A B R AR 2
THABRNAENES . AR R YR
RUETIERZH L0 A A Sk % 7+ 5L BUIR
Ol AR R T R A AL (R T 4
SRR IR B, (M 242 T T LI A BB T . BLAMNE
— 5 YO L S R AR 23 B BE G R S BORR P BE B OR L 3L
AR N O IR/ R B R R A R AR R R
HETCE IS RO, AR T HEAB . A A
R LI, LAY AR FLEURAL T
B KR AYEM>0.25 mm KETEFARIKES B S
PIMISE S HAM 2R B se A R — k., &k 2wl
HLEEBEE R 1800 A&/ hm” A I BRAK 1 1 25 F 850/, FLBR
IR BT A BT AN T>0.25 mm KEaPE I RIK & B4,
N S22 10 1 B A mT L R 1 3B RE ) R 1Y)
SEREIE R 1 800 #k/hm’ (UHIBRAR, BRLL BRI A1, 56 B
TRV 0 B 2 A R AR I B 3 ) A5 S b R AR
WA —ELW 95 i — LR G E IR,

A 5 38 3k B AR IR A B 25 G = X L4y
B AR 5T T A [F) 25 B AR ) 598 A8 RRAE S 5 iy
PRUZR 8 G i DX AR PR 0 8 ) SR R T
AH I ) PR FE Al . AR A0 A ) 285 B R MR AR A B Ry
fIE 1) 22 55 R+ 58 B AR D I 55 1 0 L BRI A IR Y
DR R AR () 28 78 95 BE LA 1 800 #k/hm® Ny BT, ¥ T %%
JE S AR B v AR G T T BRI A 7 8 [ B 0
i i AFE A7 Rk 2% M BT L DL 7R 43 & HE AR I K - AR
Fehne . DI SE e A B, AR5 A B 1ig
AR BEHR M T RIS DO R AR 28 10 3 % L % oAt
K2 520 A 7T 57 % 1. 4 5 ¥ ik — 209 R 5
BRI B 7E BB R ny 36 ml L, 25 55 v 28 +
X A= HE K 43 K 2 7 AR FE K BIL B L BROK T A7 S T 5T
B AT TS IR e PR AR 4 2 R R AR Y S
B R BCE RS S5 LS IK R R ) hE S ) A
A E 1] ) 458 B2 AR RO AR 4R
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FROUERA — 520 LA 32 18050 40 B 1 380 1 2% 2 32 R
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B 13 B e T £ B A R B T DRI AR Y
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(2)Kostiakov # % . Horton # %! | Philip £ % Fl
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NGB SEPRIE O .
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K, 5 ALBRAR B R0 BT i B AR A —E A O, BRI
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mm KFRE AR AR B s, I A B TR REERGT .
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