Hans Journal of Soil Science T1ER}Z%, 2016, 4(1), 11-17 Hans X
Published Online January 2016 in Hans. http://www.hanspub.org/journal/hjss
http://dx.doi.org/10.12677/hjss.2016.41002

Research on Soil Moisture Retention
Capacity and Soil Infiltration Property of
Different Kinds of Artificial Forests in
Northern Mountain of Lanzhou

Youcai Kang, Jinmei Zhao*, Qiuyan Zhang, Junjun Kong, Guiping He, Xiaodong Li

Gansu Agricultural University, Lanzhou Gansu
Email: "zhaojm@gsau.edu.cn

Received: Dec. 30'h, 2015; accepted: Jan. 13“’, 2016; published: Jan. 18“’, 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

This paper mainly studied soil moisture retention capacity and soil infiltration property of four dif-
ferent artificial forests, which are Ulmus pumila and Robinia psrudoacid, Populus alba L. Var. pyrami-
dalis, Pyrus SPP and Platycladus orientalis which was planted in northern mountain of Lanzhou. The
results go as follows: The soil bulk density in the four different artificial forests from high to low is
Populus alba L. Var. pyramidalis (1.46 g/m3) > Pyrus SPP (1.40 g/cm3) > Mixed forest (1.28 g/cm3) >
Platycladus orientalis (1.27 g/cm3); Total soil porosity varies dramatically with different kinds of for-
est land. Capillary prosity is maximum in different kinds of forest land between 0 to 20 centimeters,
while non capillary prosity is maximum in different kinds of forest land between 0 to 20 centimeters.
Max soil moisture capacity changes greatly in different kinds of forest land, Platycladus orientalis is
max and Pyrus SPP is min. The soil infiltration characteristics is increased as time goes by between 0
to 40 centimeters, while under 40 centimeters almost steadiness. According to soil moisture capacity
and soil infiltration characteristics, plants’ influence on soil character of physics is focused on be-
tween 0 to 40 centimeters.
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AT MG LA R bk B R K Re H S E R, G EMATR PRI AR, FrEm AR, BN
AR AR AR KR, AR FE R IB R KRE IS &M . SRR, DRAEAFEGN
PRHL(1.46 g/cm3) > FLRARHL(1.40 g/cm3) > JBAHHE(1.28 g/cm3) > MAEAM(1.27 g/cm3); BT
MEEAFRNRBREEEEZEZRP < 0.05); 7£0~20 cnEERBFEANERIETIREEALBEBIRKR, &
20~40 e+ 2IRE N &b TR AE R LRI R K HIRBE AR RK BN ISR K (1040.87 t/hm?),
FLW MU ER /N (913.29 t/hm?); HIENBHEELE0~40 et 235 B P BEI 8] 38 0 T 2T 98/, 7£40 cm
UTEEARE., EHASTEH, ALK TBERKRIMABRERNEHEELPE0~40 cmt 2B
TEN.
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1. 518

N CAZSARAE 9 N S i 4 it 5 g DX 3 38 ) — T B 4 i, o LI i R A M o A o e EL R
RZNFEM[L] [2]. BEFURI, hEE B R e G N AT DS bRt 3 4544 [3]. AH I, ikd%
AN IR 1 N LA S HRAUE 23 5438 KRG BE BGE , A HE 2 S E0ZIX K E 4 4]
TIERRIKEE S1 57K 53 NIBAE bkt 58 (1) 3= BRSO RE , BT AR 7K I AR LR R D g o Rk,
WEFEA MR - S RE /K BE D AR B MR, REHAERMNTR, GG /KIREE, UK BIR ARl
ANA R R X 5]

=2 PTG LAy T B B v SR P i o S DX R DA R R S Bl AL B R L T R AR
HT 2B ZMASRTILEEH . ISR, XA LN T FAR[6]. FZER PG
i3 (Platycladus orientalis (L.) Franco). Z4% (Pyrus SPP). #ri& 47 (Populus alba L. Var. pyramidalis Bunge)+
FIfit(Ulmus pumila L)« $J#%(Robinia psrudoacid L)% . T4k i%X N THEESFEHHRN T KERIAD
ATy, ABAS R AR 358 OR AR 7K L AR TR AR B DhRE e, AHSCTT T AR Do BRIk, AHF TR FEIR
SEARHL AR AR BUREAR AU A AR I FERT B, 6 HRE K BE DB E M RE AT R S0 AT, DU
T2 X K ORI AR SR SR A S AR
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2. MRI57%
2.1. MRS

R X AT 22 M db U & X, HiBifr 8 38°58'54"~36°11'20"N, 103°12'47"~103°58'09"E, J&ILiE
W TR RREEE AR, FEXEE 5°C~9°C, Pk 1710 m, W& 211 ml, FE2 K& 1446 ml.
O R DR BRI K £, pH 8~9. X NSRRI E A s, AU, Ak, Mk, R
M. k.

2.2. HHgE

AR 16 X ORI SRR o AT AR =), [R5 R IR . SRR SR — SIS AL T, S E R AR B TR AE
MRHL, TSR ZR PRI AA bR 4 RO AL BEAT I TE,  FEHLRAR TS DL 1o

2.3. M REMNIE

F 2015 4E 7 AR MEHL P BEALIEEL 3 AN ARSI I 55 32 380, FHIR JIEE AR Py #8 +
JZIRE 0~20 cm, 20~40 cm 1 40~60 cm it 3 ZHUEE, &2 3 RER, AR LA Bl S25G = 3T TR
TN FLBEE (3 5 o 35K 00 - WP 5 0 5 23 R e e N BT [ MLl AT b v (R AR 3840 47725 )
[7]o #&¥E LY/T 1215-1999, KA JJvkille LIEAE, RRF/KE. BEFHKE. EEBERFKE. BE
LB, AR IR AR FLRR R . I3 BE PRI 2 K R 5 1R8]
2.4, TBFFKEHE

TR KR KR, R EEE K EM B RE FKE T FE A N[9]:

W, =10000Ph W, =10000P,h W, =10000P,h

Ao Wi R KRR E(hm?); Wo A HIEIEBERFKEWhm?Y); W N HIEBERKEWhmY); PR
IR (%); P N IR FLIRE (%): P A HIEBEILRE (%): h AL EEEm).
2.5. it oih

o I S FRBCHE R P Excel 1 Spass19.0 #A %t B 34T 48 it 047
3. ZRED
3.1 AEHRBIHIESEMFLBEET K

IR AL e IR A PR, SIS IR EK R DR IR BIE TR, S e AR
FA KRR IR AE A R K [10]. W7 2 T LLE AN R bR 3325 5 (K 948 23 51 A 1.28 glem?®.1.46 glem?.

Table 1. General information of sample land

1 MR

Rt WA I (m) W) BBE(C) A BE (cm) 4% (cm) JHVEY B BT (g)
Eif x TR 1630 FA 3k 18° 839 10.19 328.90
L) 1621 FH38 3 1903 35.67 1918.49
ALt 1627 FE 3k 3° 863 13.69 400.21
A 1619 2 BRI 28° 1535 15.45 3217.68

)
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Table 2. The soil bulk density and porosity under different forest land
2 2. TEMH T IESEMFLRETK

25 5 (glem?) SFLIEUEE (%) EEALIE (%) BB FLIREE (%)
PR A TR EE (cm)
+2 ¥iE T2 ¥iE +Z HIE T2 ¥iE
0~20 1.22 53.69 4754 6.15
HAL x kR 20~40 1.31 1.28a 50.72 52.21a 42.42 44.34a 8.30 7.38a
40~60 1.31 50.72 43.05 7.67
0~20 1.51 44.12 42,59 1.53
i 20~40 1.41 1.46b 47.42 45.77b 38.63 39.88a 8.79 5.78a
40~60 1.47 45.44 38.42 7.02
0~20 1.37 48.74 42.97 5.77
it 20~40 1.46 1.40ab 4577  47.26ab 38.13 40.90a 7.64 6.74a
40~60 1.38 48.41 41.61 6.80
0~20 1.25 52.70 46.41 6.29
A 20~40 1.26 1.27¢ 52.37 52.54¢ 46.59 43.59 5.78 8.46a
40~60 1.30 51.05 37.76 13.29

W ANFAFRERIRTE 5%/KF F 25 53 (P < 0.05).

1.40 glem® M1 1.27 glem®, FLIUNFEER > ZU0 > B > (itH. REMHHEA RS BEZERP < 0.05),
LI — Wb S A2 L i L 2R P PR 0 38 K34

WF F X bRk 138 S AL PR FETE 52.04%~45.66%730 B 9284k, K K N A bk H (52.04%) > TR A AR
(51.75%) > FLRIAkHE(47.64%) > Hr iR (45.6%), HAR[FEIARH 3% S FLIRE A B2 2 (P < 0.05). #&
Hh 35 B FLIRFEAE 39.88%~44.34%35 Fl W ARAY,  ARICHTR A MR (44.34%) > MK IHE(43.59%) > B4R
HAH(40.90%) > HrEEA) M1 (39.88%), HELAN[FI MK T3 FLIRE L B3 2 5 (P > 0.05). TIEIEEE L
B 7E 29.56%~26.59 T [H Ak, AR KCATRAS MRt (29.56%) > AT MR (29.06%) > FLk Mkt (27.27%) >
IR R (26.59%) ,  HLAS [R5 | B 8 7 B REANARAE 2 35 1 2 7 (P > 0.05).
3.2, TEFKEEHTHK

MEE 3 ATLAR Y, AS[RIMRHE 39 K RE K =395 4 50 1034.27, 913.29. 952.88 il 1040.87 t/hhm?.
T3 225 TEE RAR WY, HnsE A AR 53 ) 5 TR A PR HB AT AUAT PR M ) A 835 22 (P < 0.05), 4RI AR AN IR bR
Hiu A A 2 22 57 (P < 0.05) . AN [k M+ 38 B 8 R K B 4416 4 5~ 886.73. 797.60. 818.07 1 871.73 t/hm?,
Ti TR RN, AFIH LR EE RKE TR E 2 R (P > 0.05); [F— Mk 35 B KK &R L 2R
FEV/IN e 3X 6 BRI 75 0] L e RE K S R e 3 AR e IR JZ(0~20 om). AN [A] AR R B Ry
IKEFIME 754 147.53. 115.69. 134.82 Al 169.14 tthm?. J5 Z /3 Mrai B, AR I E B+
KRBT Z (P >0.05); [A—MHh HIEdEBERK B L Z RGN, 75 20~40 cm P& K, 40~60 cm
R XGRS ARE—E S LIENEHEBERKE F E R EDR R

33 HIMEEMTMN

KA NEERE R — DB RN SCERE[11], 5SR-S0, FEMN RS KEFERZEVIHK12]. N
2L RED, AT AR RS AR AR RO 9.27 mil/min, G HT 7 MR H(5.60 mI/min) ML A (3.96



REA 2%

ml/min), JESSHHE/NA 2.44 miimin. IR ERAK IO MM ARHL(7.84 mi/min) > HrgE ki (4.94
ml/min) > ZLFFK3(3.26 mi/min) > JEAZHAH(2.44 ml/min). 7204 R ER, ST R4S
A, AR D 7 ) 5 VR SE AR R AU B [R] A5 235 25 5 (P < 0.05). 3X — &5 5L FR AU A Ak 5 VR S bRt
AR PR D -39 75 AT FLBR FEAEAE 22 e i o AN [RDMR kD 1 38 N5 8 3 B AR A AR AR 1 (8.18 mil/miin).
BRI (5.17 ml/min) . LB AR H(3.70 mI/min) FIVRAZ #RHE(2.79 ml/min). J5 Z s REIR, XFFAH
MR AT NGB R, UREAR I 20 591 5 TR A8 bR RN B bk H 5] A 22 22 (P < 0.05) . S [F) bk Hb 1455
BRI NBEFAZ AT — 5, WA 1.

M 2~4 FIRH, SRR NS E 2R I B[R] 35 0 & 8T8/ . 72 0~20 em (L2 P9, 65 min
JEBERFBETTE 2 min WS EIEZF 5 T T 23.89%,  H P AR 358 % 1) [A] B A 92
Rt i, TRASHHLER N o BTSRRI AR MRl 1 58 NS T FRAEHT 20 min PN Jaifusie /s 5 SORIERS R, R
PREFREE . XA B TR NS B2 LRI 7 B, i HIEFLBa i Ze, dhimffHIEAS
RN . FEABRIEE— BT, FLBR A ERIE B OK A & E IO E AR R LR,

Table 3. The soil moisture retention under different forest land

7 3. TEMRREET K

BRRFEK # (Uhm?) EERKE/hm?) EERKE/hm?)
At JZ R BE(cm)
&= HfE = BMH = BMH
0~20 1073.86 950.8 123.06
Fii = A 0~40 1014.47 1034.27a 848.4 886.73a 166.07 147.53a
40~60 1014.47 861.00 153.47
0~20 882.49 851.80 30.69
Bras 20~40 948.48 913.29b 772.60 797.60a 175.88 115.69a
40~60 908.89 768.40 140.49
0~20 974.88 859.40 115.48
AL f 20~40 915.49 952.88ab 762.60 818.07a 152.89 134.82a
40~60 968.28 832.20 136.08
0~20 1054.07 928.20 125.87
ke 20~40 1047.47 1040.87¢ 931.80 871.73a 115.67 169.14a
40~60 1021.07 755.20 265.87

T AT RERRTE 5%/KF [ R E (P <0.05).
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Figure 1. The soil infiltration under different forest land
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Figure 2. Infiltration of soil between 0 to 20 cm
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Figure 3. Infiltration of soil between 20 to 40 cm
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Figure 4. Infiltration of soil between 40 to 60 cm
[ 4. 40~60 cm T RIRE LIRS ERFME

TIEANBEFIREKEFaE . 76 20~40 cm (L2, 65 min [Gi2FEE R LB IETF UG 2 min P BIEESE
PR RRE T 13.71%, AR A AR 58 5 ] E) B N VS E T R B ey, VRS AR AR /N o BT SEAL A AR AR
RIS R e B N VBT R (1 0 (0 ZE PRI R, AR RE , R — BT BE S AR R A
H XK. 1F 40~60 cm E’Jj:)E W A AR I 3 NIBLETFAE 2 min A H 6.45 mI/min 3V 7= 31 9.40 mi/min,
SR SRR o X —2Eb AT A T 5l 2 min N HIEH SRR LR SR GE Fig, £ gt
ﬁtlﬂiMKLﬁi%‘%ﬂE% B LI, BB R RI . B AR AN B bR NS R A — S H
FEAMRFEAAE . TR 3 NS R IEARIEAR AL
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4. #5ig

(1) AS[FIbRHE 375 8 A B3 72 7 (P < 0.05) . K/MKUCHFT R AL > BRI bRt > JRACHHL > ]
Fbkth. 7E 0~20 cm 2R A bt T3 25 5 1 fe /s B LB - SR P 13 I 3 K. TR X — 25 R SR
DA AT e 2 BT & AR R 5 ) & AR B AN R S A R 8. V& TR R B s Rt VR M E - E TN
1918.49 g, ALk Ak Jy 400.21 g, JRASHRML Y 328.90 g, HGTEAMIMIAI Ny 3217.68 g. ASEI Mk
S FLIR AT AE 3% 22 57 (P < 0.05), 7E 0~20 cm 2 VR P & ptth 3 B4 FLIS 5K, 78 20~40 cm +
JEIRBE P S bkt HIE AR B FLBR S R . X — 25 R TR Y) R 2GR 2 138 (0~20 cm), MR AR F
T T2 1 18(20~40 cm),  H H IR SR AR R R

(2) RFEIFRHE I KK EE B EZFP < 0.05). KAMRUCHMAAI > B > Bk
Hy > FUREARbh . KA LR EE 715 R FLRR A LR E A UM OC . AEA N R 2 S E A FLBR N 5
M) = L3 AT ) SR . 32 AR R VR ) 5 AN AR AE R R G N, 858 PH SR AR RS,
WA 3R 2% L 387 B R FLRR I N [13] 0 75— 8 IR B P AR 6 - S8 FL Bt %) S i Ja S AL D4R RSk ST e I 584
FHALE(2010) [1AVHF T 45 A —2. Fril, [Fl—ph 3 B fok B B RN, B3RS Rk E
W 2 B B 0 HLAE 20~40cm + 2R N k.

(3) Fr Rt E3EAK o3 NI T8 2 251l N2 BN ) 1) 386 D00 7 328 T 9 /S o PR b 3R 23 DK B 0 ) B A 4 i e vp
fHR)2 TIEHRA, FTCATE 0~20 em L2 IR N H 3K NSRRI . 7E 20~40 cm T 2R E W REPIR R
I oA, TERRKE AR B FLE, AT Bk NS RR T TR E . JKE 1360 cm LLUR) 2k
FEREAG, T E K HAEBE LR, Bl Hai@ il BAEAH R 2 0F R S MR A LR FE — 2

EEWHE
HNA 5 AR I H (2014A-057);  HR AV R 2 22 A R S 2750 H (20150502) -
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