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Influence of Mixed Patterns of Robinia pseudoacacia Artificial Forests on Soil
Hydraulic Properties in Hilly-Gully Region of Loess Plateau
MO Jiajia', YANG Yanfen'*, L.IU Guobin'*, WANG Bing"*, MA Jinlong'

(1.State Key Laboratory of Soil and Water Conservation and Desertification Control, Northwest A&F University, Yangling,
Shaanxi 712100, China; 2.Institute of Soil and Water Conservation, CAS & MWR , Yangling, Shaanxi 712100, China)
Abstract: [Objective] This study aims to reveal the influence of Robinia pseudoacacia mixed forests on soil
hydraulic properties in the hilly-gully region of the Loess Plateau, thereby providing a scientific basis for the
efficient utilization of soil moisture in the artificial forests of this region. [ Methods] Robinia pseudoacacia X Pinus
tabuliformis, Robinia pseudoacacia X Prunus sibirica, Robinia pseudoacacia X Prunus davidiana, Robinia
pseudoacacia X Hippophae rhamnoides, and Robinia pseudoacacia X Amorpha fruticosa were selected as research
subjects, with Robinia pseudoacacia pure forest as the control. The influence of Robinia pseudoacacia mixed
forests on soil water content (0—>500 cm) , surface soil water retention curve, field capacity, maximum available
water content, and saturated hydraulic conductivity was systematically investigated. [ Results] 1) Except for Robinia
pseudoacacia X Prunus sibirica, the mixed forests significantly increased soil water content in the 0— 100 cm layer by
1.75% —30.61% compared to the pure Robinia pseudoacacia forest. 2) Under the same matrix potential, the soil
moisture content of Robinia pseudoacacia X Prunus davidiana, Robinia pseudoacacia X Pinus tabuliformis, and
Robinia pseudoacacia X Amorpha fruticosa was 0.01% —6.71% higher than that of pure Robinia pseudoacacia

forest. 3) The field capacity, maximum available moisture content, and soil saturated hydraulic conductivity of the
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mixed forests were 11.97% —56.47%, 4.78% —90.78% , and 16.67% —150.00% higher than those of the pure
forest, with Robinia pseudoacacia X Pinus tabuliformis and Robinia pseudoacacia X Prunus davidiana showing
the greatest improvements. [ Conelusion] The mixed forests of Robinia pseudoacaciaX Pinus tabuliformis and
Robinia pseudoacacia X Prunus davidiana demonstrate superior soil permeability and water retention capacity,
making them recommended patterns for local vegetation restoration. These findings can provide a reference for the
optimization of vegetation configuration in the hilly-gully region of the Loess Plateau.

Keywords: Robinia pseudoacacia mixed forest; soil water content; soil moisture characteristic curve; soil

moisture constants; soil saturated hydraulic conductivity

Received: 2025-04-28 Revised: 2025-06-12

IR TP B D R K o R R e
AR B , 0 T DR A M AN PRI B0 ] R 2 R LA 20
YRS T R R T K R W A B
AR AR S TR A% TR I 1 RE T, AR R 5 K
OF A 05 R RO, b K IR BE RS 5 T - S K o3y
i T 2% (SW CCO JUPHE 14 22 ) 3K ) 5 KRR 2
[ 645G 2%, b 2 M- G2 1 B - SR K BE ) i 5 8k
O3 HRCCUN T ) 35K R 28 3R 80 e KA 38 K D 2
TR RE A F R R B A AR X AR R AR, B
HEREKAE T X LS bR AN [ A1 BE 4B R LK Sy
(32 A% HUEERITRFAE 22 52, J2 R K T PE A R N2
— BT, K R A R TR DA O B By
KL BERL AN, R A S KR TR B SWCC TR
15 W 7 B B AR G2 AR I 7 B B S A5 BE AR , FH [ 35K
U AT R v AT 9 AL BT B AR 1) R K AL B B Y
I, 2 S BRI AN SRR A I s A HLT S
F1% 384 1 AT B g T )RR K R AT R KR R A A R K
R ST AH PR SR B i) - e AR AL, R HEOK T 2
P T AR AR 3 22 5 o OGS R W, A Wi b oy 45
FEBRAE 2% AR AR 70 A Vi LR B R T4 Ry - K )
AR IS RIS 2 o 5 F— A Rl A ZEARAR LU TR S bR 22
T 2 5 8 R AR 5 TR AR Y EL D, (2 R AR AR A L
(9 J2 U o0, DT B2 e 4 ML B2 A - AR AN T AR
S AN T AT AR R R B 2 S U e AT
T3, A i P i) 45 K A S B T A R SR AE K T
VBT T S B N A B2 AR iR A . SR, X sk
AR A2 PR SR B A 2L A RS SF 2 IR
SO o BREITAESE T R T AR SRR Y - S RE K fiE
TIR TR XFMRE 5 5 i 55 BIF 22 0 % B, A < T A
(14 A0 R AR R TR X TR At TR AR
(8 A TR AR Ao 28 5 X6 = S 7K 0 P o 9 52 w81 45 LR AT A
frt— I

B S TR B = A A A RN A R
A B X, B 1999 4F 1B FF i AR CRoD TR S LUK

Accepted: 2025-06-20

Online(www .cnki.net): 2025-09-01

N AR FfoA T FROR W 1S A, 2 ek R IR Ab R BT
TR R B P B I BRI A A R T T AR e K 3 AR
A, 5 IZ XN TAREE LY 9096 LA B RE R
i A B X AR ORCE S ek A (IR L 2R R
SR A K AZ IR R R T Y AR A TS R AR
TR 2T MR A A 1 1 B G AR A, 3 BRI VR S AR AT A
ARCHE 7K B R R 0 R 2 b DX A R R R
PR i s SRORT, A K T 2 M AR Sk BIF 5 R
TR 28 K - 5 7K 43 1) FH A Rl JEC T o AR TR B8 A 1Y
e 1 AL AT A AE o PRI, AS BIF Y DL e R B
15 AR X ML TR 28 MR R AF 98 X G2, R 5 R ML TR 28 AR -
oK J3PE T 22 5, 4 b B AR BTN A B K g 2
B 52 W, WA A 5 7K g JB Ok AR AR VR A2 A i iz L
il LA Sk B A P B VA AR X - 58 K 3 s 80R] H AR
B OLAL T B 4R LR 2= AR
1 ##RE5FE
1.1 HREHR

W58 XA T B 74 4 SiE 22 77 5% ke B (367337 33" ~
37°24"27"N,107°38'57"~108°32"49"E) , Ab T 7K 1l JX{
Pl AR X, BT AR F 3 791.5 km?, Hu g5 6 Yk 2 + 755
JEGRAR e B VA AR IX MR 1 233~1 809 m, 4 K 2 4k 1
SRR o SRR LR TR R R A, 3= B
AP 3 R 8.23 °C W v i 371 °C B A MR
ik —25.1 °C, 4 F- 2 B K B 466.36 mm, £ Z 4 P 7E
TR, i RAEREK R 602 UL . B 1998 4F SLi
HFINASHGR B AR (CRDD 5, ARRE 55 FE W 3 50, 3@ it B
8 & BB (Robinia pseudoacacia) 5 111 A (Prunus
sibirica) J& 38 MR 8l 46 V0 B (Hippophae rhamnoides) 4§
MR RMEHIRE THAS (Pinus tabuliformis) % 77 X LA &
TR 7 b, ARG e b M o e S AE S R G
FEE
12 HRmEEHEMRE

E 5 B B 2000 48 7 A5 8 36 1Y R TR 22 AR Rl
RO LA SRR > LAk R < AL A < v

http. // stbexb.alljournal.com.cn



5 6 3]

SR AR i o R I VA AR DRI N MR S A 0T R K g B Y R

303

B SRR D, LA R 2 bR Ay ok B S b A B 34
FRAHRE T (10 m X 10 m) IF- A 3 B 3k i) AR b 4L A
W B AR MR AR AR SRR (R D,
R SRR AERE T IR AR E R R
S0 1T K R T R R K B O SRR AL, R
IKEEF SWCC 2 34FE £ B R AE 5 R 1 AL V5 )

FW R H MRS em ARFR 100 em’ (3 T R A B
UCRFETEREM 45 0K 3~5 d 5 A7, FEE N7 115
KRR S OKCR R R K & SWCC
A9 g o b R K SR R B HE AT R AR X
FETR I A 500 em(0~100 em, 5P 10 cm B 1 A%E 5
100~500 cm, %3 ff 20 cm B 1ANFE SO (BT D,

R1 HHEREFER

Table 1 Basic information of sample plots
+ HEAR Fiki<< kL (2 R
{1/ LT/ Dyo/ 1/ R/ . F
b %X) Wl s WER/m :ﬁi fl) g/ 2 0o0zmmd (0002~ (005~ T Iéﬂz (*;f{ oy B /m i) M:AE
N . mm 2 *hm ~
grxe (grem™ ™) /% 0.05mm)>/% 2mm)/% /em -
e %W 36°53'28"N 8.08+ 10.09+ ik,
10 1505.5  10.10 1.22 3258  15.38 59.41 2521 23 O 2433
gl bk 137° 108°13'017E ’ ’ 2 L Lod 311 REGR 8
7.54+ 8.86+ .
SR X 36°5541"N HIEL 1300 0.93  1.59 B
. 9 Lo 149025 15.01 117 29.97  16.57 60.59 22.84 23 o I
RN 108°09'31"E RS 800 6.38+ 14.08+ AT
1.03 242
7.584 10.53+
Tl 4 < 36°5541"N pil 710 1.65 3.63  PHE,
R 16 #ss 7 14803 11.81 118 3240  16.31 58.13 2556 23 R ’ e
Wi 108°08"12"E 145 290 7424 19.76+ ity
1.73  1.54
812+ 10.23+
il < 36°55’34"N R 1366 1.65  3.33 KA
) 24 98 151015 11.73 113 3459 14.81 57.08 2811 23 ) ) D .
bk OB 0807597 E 7 ° CWHE 667 4.06+ 18.04% “:f
053 543 T
8.56+ 11.88+ .
R < Pidt  36°55'42"N IR 833 151 3.11 M,
18 150649 8.99 117 33.88  13.69 60.24 26.06 23 . ) HoA
i 305" 108°09'00"E bk 667 3.30+ 8.95+ J/&J*i#
g
0.75  2.63 >
11.50+ 13.01+
B < P 36°55728"N R 1633 2.36 576 it
. 11 L T 149467 11.06 113 36.26 12.28 58.81 28.90 23 N N - o
LT 244" 108°07'52"E o 300 147+ 939+  Kiuir
0.38  9.61

TP RO B bR

A O A O

FEB

A

A
A

wy

A A O

2m

1 FRGHRREREHRESSE
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forests of Robinia pseudoacacia
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Fig. 2 Soil water content and coefficient of variation in 0— 500 cm soil layer of pure and mixed forests of Robinia pseudoacacia
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Fig. 4 Soil moisture constants and saturated hydraulic conductivity of pure and mixed forests of Robinia pseudoacacia
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