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1461 ~1791 m, G 501.28 km?, J& TIN5
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KiE 413.8 mm, B A wAJE, TIEKAIFE0N
Fr . FENTAAMEA NS (Pinus tabuliformis
Carr.). W # (Populus davidiana Dode ). #7 4
(Caragana korshinskii Kom.), 114 (Armeniaca
sibirica (L.) Lam), HAAEYIAVE (Artemisia frigida
Willd.), #i%5 (Leymus secalinus (Georgi) Tzvel.).
K 7= % (Stipa bungeana Trin.), ¥ J& % (Setaria

viridis (L.) Beauv.). %I (Stipa capillata L.),
% (Agriophyllum squarrosum (L.) Moq.). F.#RK
(Poa annua L.) %,
1.2 FEHIEEUR KIS FTiE

2021 4 8 J 7R X 356 B ST i S A 45— B
MR AE 1600 m A4, MBS 13~15 a [y
. Wi x frdk . DA x AEgk . T x A Aot
TG M ERR S RAF, HIEFH, afl
IE R TR Z) 400 m? #Ed 3 F, L3t 12 A
M, FEMLIEAIELL UL 1. FEHL R 5 A HURE
%, BURERPRRZAE | RORIHTEDIRR ),
FEAHETI (1.0 m x 1.0 m), TSI R FI3R
Tl e MBS, B 20 cm—)2 R4 3 2 A
- RS A3 A I R R 3C 3000 SHOGHREEE 43 B
1, FHEE RV BT T 4R
WOT . MEENE e . BESLRE . JEEE
FLBREE . WA Bk, SRR IR PP 4 f -0 B
SR A ML S

T AN AR R P R ARG . A
€ il 4 =5 80 ecm, A2 15 cm MY IR A JE % B
PVC 4, MEREA 34/NML, SIEEES Il
FARIKL I, DFoE XA B, B NEUR
AREAE TR JFR 3R PR BORE 5 R 22 4%
FER AR, B RER b — 2 LB IR BRFLBR
AR (105 e AN 3 e 1 10
FAEBUE R, BEEAR 5 mm A B TR R
GAe, R BT LAR , B koK
Mo B 3 IR ERA LA, %48 HOBO
INE% . SR EAE 15 cm. 15 40 cm, RSt
K, FIEAMAK . MBS SMER, AR

F 1 FEHEDR
Table 1 Sample plot overview
- L HRHIEE CPMIWE CERIE WamE WEWTEE LN N Y-
HRIbF ik C A t A Stand density/ A litts The herb  Und th
Stand type Age/a ano_py ver_age ree verage an en§2| '/ \{erage ter Altitude/m e herl n ergr(_)w
density height/m DBH/cm  (tree-hm™) thickness/cm coverge  vegetation
5% P o
C. korshinskii 13 0.72 1.4 1000 0.3 1648 047  KTUEEL, fiE
Wi#s x krsk A S
Pl davidianalx G korshinskii 15/13 0.75 8.4/1.0 10.3/-- 500/600 1.4 1655 0.52 AE. MR
thdts x f72% T
A sibirica x C. korshinskii 12/13  0.76 3.01.7 400/500 1.4 1644 0.65 Wi, ik
N \ =
i x Fr ok 15/12 0.74 7.211.2 15.3/-- 500/500 1.1 1681 0.45 MR, AE

P. tabuliformis x C. korshinskii

W PETJE RN IR R AR . W iR, B
Note: “/"Indicates the height,
per hectare; “--” Indicates no data.

WEARBA AT, A BN - R R TR .
DBH and density of different tree species in the mixed forest; while the shrub has no DBH, density is clumps
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AT 5 A2 B e B AR A, FFAGTHT 10 min
BT AB#EERR, RiEEE B, mAAayLmn
Tl iE AR, Z SR 5 minids 14k, 1h
J& 10 min g% 1 K.

1.3 HEAbE
TIRRBUME AR D, R 56 [ - ekiie /9

il BE . ZhRL (< 2 pm). KPR (2~50 pm), # kL
(50~2 000 um) #45%, HHEAK (1) 19,
g \"™ _ Vv(6<d)
(@) TV ™

G RPN Ay & 7 R e MR e R 1 £ O e p A
(MM);5 diax SN B KRG - HREAE (um); V(6 <
d;) R/ N T o R 2 AT E 4r ks Ve R
HGTR AR Z FTE 4 L

ABFR R Kostiakov 243013, X4 BEA
BRIRR TG, A (2):

f=at'? 2)
K, FHABE (mmmin™); a MHEE; tHE
[a] (min),
TRV AT IEECR M TR 3.
H,
M=+ 3)

K. Hg ARt 9 2% (mm); At R
AFEZ (min),

- 1 1B K SRR H () RE 7K 2634 i HOBO 7K
e AR, Kl Fn s SR B Excel 2010 Al
Spss 23 ¥4,

2 HEREGHHT

21 AE#*tTEREAERESR

AN R Hh A SRR Al 2 5 L35 2, 3L
MR )RR E R B EH LN, RE
(0~20 cm) HHEM BT 2 R K. HARE
I R R KAE 1.32~1.36 g-em @ ZE], I x
F7 & /ME 1.18~1.22 g-em™ Z i), iFA x £
. Wi x Frac R R 22 RO LA x FTAHI
i x Fr 2k R FLBUSE R, 1 45.62 %~
5249 % i), EHEEBE LI LA x #r5%
(6.21%~8.71 %) > LIt x ¥4+ (4.02%~6.26 %) >
MR x F74% (1.76%~ 3.05 %). ¥ 4 (2.02%~
3.44 %), WA 3 FYEMEFURE , FracaitkgZ
FHEEsr, st 2, 3 PR MM +
W2 FL, I x ¥ 5&n HIEFLEUR DU el o 4
WA S KR A Wi, b PR EE — B &R,
g = #7450 3 2 HHER Sk R 8w, 1A x
FEETE 0~20 cm L2 EKE S 1 x #7500,

®2 AREMM T EEUER

Table 2 Physical and chemical properties of soil in different woodlands

T2 st g R BELKUE EBE LI IR K F A AU &8

Soil Stand Soil bulk Capillary Non capillary Initial water TR Organic matter
layer/cm type density/(g-cm™) porosity/% porosity/% content/% Dv content/(g-kg™")
I 1.34+£0.02c 41.35+1.23¢c 289+0.55c 3.92+0.26b 2.3132+0.0216 7.32 +2.26 bc

II 1.26+0.01b 48.17+2.32a 514+1.12b 6.18£0.77 a 2.3124£0.0315 18.34 +2.96 a

020 il 1.20+£0.02a 49.52 +3.61a 746+1.25a 6.05+0.33a 2.3314 +£0.0305 10.25+£1.25b
v 1.25+0.02b 45.70 + 1.23b 207+031¢c 4.09+049b 2.3358+0.0256 12.23+2.56 b

I 1.37+0.03b 38.35+0.29b 1.74+0.17 b 521+0.31b 2.3231+0.024 7 495+169b

I 1.33+0.03a 43.80+1.22a 524+1.20a 5.81+0.35a 2.3323+0.044 4 8.89+1.17a

20740 il 1.29+0.02a 4155+ 0.66 a 461+0.05a 4.98+0.36b 2.347 4 £ 0.051 2 524 +0.69b
v 1.38+0.01b 43.26+0.78 a 1.88+0.46b 489+021b 2.3298+0.0425 591+0.59b

I 1.39 £ 0.02 39.12+043b 247+041b 5.01+0.53b 2.3557 +£0.027 4 454 +1.02b

II 1.36 + 0.01 40.12+0.96 b 425+069a 6.46+0.34 a 2.3343+0.0212 6.15+0.84 a

A0 111 1.36 + 0.02 41.08+0.35b 510+ 0.76 a 516+1.22b 2.3538+0.0196 456+063b
v 1.38 £ 0.02 4425+0.91a 1.53+0.56 b 523+136b 2.3570+0.022 4 468+0.55b

e T-frdks - x frdks MI-dy x frdks IV-alds x 475k RE/NS S BEROR A F AR R — o 2 9 1 394 53 22 57 (P < 0.05)
Note: I —C. korshinskii; 11— P. davidiana x C. korshinskii; III-A. sibirica x C. korshinskii; IN—P. tabulaeformis x C. korshinskii; Different
lower-case letters indicate the differences of soil properties in the same soil layer of different woodlands (P < 0.05).
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Soil infiltration rate of different woodlands
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Fr4% (2.2 mm-min™) > A x #7°5% (2.0 mm-min™") >
Fr4% (1.9 mmemin™), AS[RACHEER 2 38 04 i
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20 —— 14 C. korshinskii
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Fig.2 Advancing process of wetting front in different woodlands
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PRK ISR 3 /K Sk 0N BRI RN 5 7K 38 S H ]
FEK R SLBRME (8] 3)o R A K AR H K
ok Sk 5 A HE K Sk B I AR A IR B R E B
HOBO 4%, H 477K F il = Ah H EARS T
HoK RAarpy 38, £ T A A HE SR B
IRt RS, s ikftksk 2 d ) HOBO
B, IR A KRR RN A BRI, $5
PR A A I ERURT B SRR LA, Lo
MR, BB LB S A SRR K

W 145 C. korshinskii

TR B /KR UL H T RE A AR r i 220, H AR
KL - ERE RS SRR e Sk, AB T
RIS T, 0~60 cm + 2 HIEWIR & KRY
H G B O BESE— B (P < 0.05), EBAZERA
BN, ABERT, HEMNERTRKER
i, ABSSREHOK M RANEAG, F1Rgksk, dE
BEILEP K K E KA Fissh, BRI+
HoK Al TR, —BRE A I HRKR, +
B oK . HIERK RN < R, %
2 IR AKCREARTE 27 % VU L, HIRIFK L

45 ¢ B L% P. davidianaxC. korshinskii 30
40 a W ILIEYETA Al sibiricaxC. korshinskii
i W FAFES% P tabuliformisxC. korshinskii 25|
o 35F
2 3
%7_ .é 30 + 2 %, 20
f\_‘ 5 251 ﬁ 3
= 2 N8 15
5E 2 Zo
23 g
j_ﬁg 15| oot
‘©
(] 10 +
5t
5}F
0 0
0~20 20 ~40 40 ~ 60 0~20 20 ~40 40 ~ 60
TR EElem TR EElem
Soil depth Soil depth

TE: ARNGFRFRRA bR — )2 L3 5K R 2257 % (P < 0.05)
Note: Different small letters indicate that the soil moisture content of the same soil layer in different forest lands is significantly different
(P <0.05)
B3 AREh NS Kk ER K B iE Rk ER

Fig. 3 Soil saturated moisture content and field water holding capacity in different woodlands
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23 AEHiEEEKS NSHFES LIEEAUMER
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TR [ty - 38 A B 5 L SR AL I A 56
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RS, IIRABR ., REABR, RitAB
i, MR RTEECR . RIS KR HRRK
AR R R R NG, HBELRE . JE
BB R B IEAE, SRIREKR . Lk
B ASOA WA T B E A . 3] £
e L . BEALBE . AR LB RN X
TIEABMEENK,

RNEMM T EN SIS TEEBEA R X R

Table 3 Relationship between soil infiltration characteristics and soil physical and
chemical properties in different woodlands

2 T Ree: 014 BEILEE B ILBREE WA SR e 10 il BEHUR &
. Soil bulk Capillary Non Capillary Initial water Vamia Organic matter
Correlation factor . . .
density porosity porosity content Dv content

VTR NS 2 B " R "

Initial infiltration rate 0.668 0.527 0.749 0.480 -0.011 0.084
FRENBR _ 5 . .

Stable infiltration rate 0.622 0.584 0.657 -0.308 -0.114 0.067
Bit\NB&E B - . .

cumulative infiltration 0.676 0.544 0.727 -0.125 0.300 0.150
TR Ak R _ - - R

Wetting front advance rate 0.712 0.761 0.530 -0.244 0.353 0.412
TR K _ - - . B

Soil saturated moisture 0.722 0.776 0.540 0.407 0.353 0.342
IRk -0.793" 0.812" 0.651" -0.423 0.256 0.157

Field capacity

T RIRAH KM B2 (P < 0.01), “ R AH KM 234 (P < 0.05)
Note: “*’Indicates extremely significant correlation (P < 0.01),

3 i
3.1 im 4 M NSEE N E R

NG S RRE U AT A7 O N L
WX I BTHARRL, 4 FhbRi A 2 bk R A
FRRLR TSR T KR, HERR T T R B
225 KT B KA A B R E R WIS
REW, I MSLBE R E XAB I L
BNER . 4 PR o SRR e LB
M NB RHK AR . AR )Z 1%
B LB S W, (HREE IR AR X 22
SEIZHTIR N BEALBE IR EE ST, B
FLBE AR S T A WA AEBEFLBTRE PRI
WerzK, AR, P e R K
FIRAFRKIRBESI N, 4 Fhdksterh, 1l x Fp2k ph
THEE R RN BELBRE . BB
K, BB x A7 200 322 L AL B Bl o
4, LA Z LIS BCEABRE iR . IR
KA MK R 4 Fibki ABRE IR
NI x ¥7 2% > iy * #7545 > A x #7246 > 47
a4, IRZSHA IS i LB . IEoK A LA

“*” indicates significant correlation (P < 0.05)

BARMMEHI, Frakaith s 3 MRS, —i
Froc bR R VR Y A (B 1), TMIRSYE Y o
WK, HIEABHRIRECR, T RIR AR
AR, TEFZIC e T K BURSS R 3A
W ARAL, iy < 47 2% AR AL iR T I
P 2 FHEEAR B FEMR R IWTRA ARG — 2R
MR S S, s BLCAE, A x
FrAIR SRR T I AT S, X AT RE S 2L
HahWnil s BB 2 RN s P TOEIX R T
WHEZFEIX, AN A R BRI IR A AT 2R 2R
RO, SECEHEERT. M3 AR, KR
AYERARIOTINA x #7& . g x Fr2k . b
Py x FPoc, WA, UESE (R 1), RLEEAMY)
WRARKIR, (eI rRISEERE N T %
HORALER, o T REBERE Y. Ml x Ay
SRS x FPARAALL, WAMYIBERRE . MY
diE R A < KA, NI A R
3.2 REZEHM 4 FKMNEENIWER
SRS W7 [R) ek B < - S0 iR 15 K AT
R, A x 75 g x AR HYRIZ LRI iR
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TR 2L N B B, A x Fr SRR 5%
RE LA KR ZE R AR B HALT AT 2 Fibk
Mo, ZEER X 4 A RIS B B R E I 5
T, ABREWGEEKCREA, AV
B KR AB R AR E A, P B
Bf (] A IR R e i 4E 10 MBI H B L, 4
IKAYFE R B 4 PRI UG B KRR R /e LA =
ok W x FE AR R Z B HERIIR SRR, UL
B G 1 KR T, DO T I R A 74
W&, FEUKDZERORSS . T ERR T
TR, HARRRENE, EREMABRNE
Z A 4 Rk LR S Ak K2 AT A
/NN, Hippioth B O 2E AN B, AR B K
SRR IR Y . MR S . S B s
BN SRR . FTRAR, (HIX 4 Fhobicb Y AR AL
AN, SRR N, YRR R A TR —
HAGE o Mikr R IZ )2 H IR IR EUME 45N
JE PRy AR BB K T d= k. IXUBL Y B T 4855
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Soil Water Infiltration Characteristics of Four Caragana
korshinskii Forests in Loess Hilly Area of Inner Mongolia

JIANG Lei", QIN Fu-cang', ZENG Ling-jian', ZHAO Qi', SONG Xiu-min®, WANG Li-yu?, SHI Rui-jia®

(1. College of Desert Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018, Inner Mongolia,China;
2. Ordos Forestry and Grassland Development Center,Ordos 017010, Inner Mongolia,China; 3. Ordos Water Conservancy
Development Center, Ordos 017001, Inner Mongolia, China)

Abstract: [Objective] To study the soil infiltration characteristics of four Caragana korshinskii forests in the
loess hilly area of Inner Mongolia for providing a reference for reasonable local forest planting and vegeta-
tion restoration and construction. [Method] The cutting ring knife was used for sampling and analyzing soil
physical and chemical properties in Caragana korshinskii and Populus davidiana x Caragana korshinskii,
Armeniaca sibirica x Caragana korshinskii, Pinus tabuliformis x Caragana korshinskii forests. The single
ring soil column method was used to observe the undisturbed soil water infiltration, and the correlation
between infiltration characteristics and soil physical and chemical properties was analyzed. [Results] The
initial infiltration rate, steady infiltration rate, 5 h cumulative infiltration amount, and the rate of wetting front
of the four forests were the largest in A. sibirica x C. korshinskii forest (8.60 mm - min™', 1.05 mm - min™",
279.83 mm, 2.5 mm - min™"), followed by P. davidiana x C. korshinskii (5.6 mm - min™', 0.76 mm - min™",
255.65mm, 2.2mm - min~"), P. tabuliformis x C. korshinskii (4.80 mm - min™", 0.73mm-min™", 243.03 mm,
2.0 mm - min™"), C. korshinskii ( 3.16 mm-min™", 0.53 mm-min~', 178.64 mm, 3.4 mm-min~") . After in-
filtration, the soil saturated moisture content and field water holding capacity were shown as follows: A.
sibirica x C. korshinskii > P. davidiana x C. korshinskii, P. tabuliformis x C. korshinskii > C. korshinskii. Soil
bulk density and porosity were the main factors affecting the infiltration capacity and water status of the
four woodlands. [Conclusion] Comparing with other forests, A. sibirica x C. korshinskii has better regula-
tion and water conservation function, and can effectively reduce surface runoff and soil erosion.

Keywords: Loess hilly area; Caragana korshinskii forest; soil infiltration rate; wetting front; soil moisture
status
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