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Abstract: [Objective] The effects of Robinia psedudoacia plantations on the soil moisture and nutrient characteristics were explored
in order to provide theoretical bases for vegetation restoration and ecological reconstruction in semi-arid loess hilly region. [Methods]
Based on data collected from soil sampling in the field and laboratory measurement, the soil moisture and nutrient characteristics
under different Robinia psedudoacia plantations with various ages in the loess hilly region of western Shanxi Province were analyzed.
[Results] Robinia psedudoacia restoration could effectively improve soil moisture conditions, especially in the early stages of the
planting. The effects of Robinia psedudoacia restoration on soil nutrients were mainly embodied in the improvement of soil organic
content and total nitrogen. Moreover, surface aggregation was observed for soil organic content and total nitrogen inside and outside

the pits. Surface soil moisture and nutrient conditions are better than that of the underlying soil layers after Robinia psedudoacia
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restoration. Soil moisture inside the pits improved 3.97% in the depth of above 40 cm, while that improved 2.74% in the depth of
below 40 cm. Soil organic content, total nitrogen, total phosphorus and total potassium inside the pits respectively improved 6.61%,
6.14%, 1.55% and 1.98% in the depth of above 20 cm, while big pits had no significant improvements for the total phosphorus and the
total potassium content in the depth of below 20 cm. [Conclusion] Through analyses of the soil moisture and nutrient characteristics
under Robinia psedudoacia plantations with various ages, to some degree, Robinia psedudoacia restoration has improved soil moisture

and nutrients conditions.
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1.1 #ARXHER

fRIE /N (36°56'N, 11046'E) HhAb 1L 7644 B 42 1L ik vG RE A A S B, 2 80T piife /K i 2 140 T 2 )
ZRVHAL X, ANFIREATEAR 0.49 km?, VA& 2.32 km/km?, #1K 1047-1251 m, J& T A i+ 58+
PRV AR X o Z X8 TR KRR KU, AP KR 465 mm, [BEAKEZRTT AT, REERE
7-9 A, HZREF . NRIECFA SR 9.8C, WEZ K &N 1850 mm, AR L 57%, Jofh i 180-190



do iZ/hik R T LRk E L, B, IR, SRR MIFES . AN 3B R A 2
BUAFE N TARME, FZ 5k RIRECHFAH . A TARLURIARE (Robinia pseudoacacia) 3, th# (Armeniaca
sibirica). K XE (Rhus typhina) . 411 ( Platycladus orientalis )25 A, < ARME# % W, #5165 (Artemisia annua)
il JL3E (Cirsium setosum). JiJ2HE (Setaria viridis) %5, TERIEWE K. B 15,

1.2 Eihimk Sk

NECEARIREE, TR, BEIATHERE RS S OEZIXESLME 130 2 AW A TASK, &
MR EZ R R FEERABUREAR TR AR RAVESE S YT (K 2m, % 50 cm, & 50 cm),
R FIRHER], Kbt 3 m, ATEE 1.5 m, 4F 666.7 m? LA 150 T (B 1), HEHUR SR 2 T 4
brTif, KRERLBBGUN Bk, A LEREITE, REHRRKT (Bt 3 kg) MEREALIRERIEA
HUPY, IR 40 om, 28T 28 BRI SR RO 1 K o B T 52 RS P RA I B2 78 55 R T, TP 7 5 SR 2~3 emlM,
XA U SRR, AT B K KT NREKSE, Al hn-H e s S A
FHUR, FAEmMRNIBER,: RS WA BB A, A 2s b R 30K 28R, T i
FEREN 74, HBGEFRT4E 70%0L 1, @& T UEmEaEE, MREKEKE R, AT oeE %
A RFEIKIE

AW FAEEE b, B S AN — S I8 HE 4, 5, 6 a FIBEARIE AW FUREH, S REHR N FE ARy
fENE 1.

1 ARXEMITE
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3t R4 Rs Re

it lyear 4 5 6

P Eiim 3.3620.80 5.3020.87 7.0541.44
i f/em 2.45+1.00 5.3741.43 6.7342.00
% 85 75 60
YREN(9) 16 15 16

+392%5 /(g/em®) 1.1640.06 1.2940.04 1.2540.10
L% 34.0020.07 36.0020.09 28.0040.05
KL% 52.000.05 51.000.06 55.0040.01
HEhL% 14.000.04 13.0020.04 17.000.04

TE: R MIRPE 4 a BB R J9IEBE 5 a RIKEAK: Re iRl 6 a fUMRM. LU B/ Gbritt 158 A B 0 26 bk (2~0.05 mm, %)
B (0.05~0.002 mm, %) . Kk (<0.002mm, %), Ff HAEPEAE RIS 0-10 em L3RV FRA T4 5
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T HEK S B R R AS-HETE (12h, 1059, TESFEHRIRIHBEE 6 M, 768 R s N TR KT
A 5 AFL AT (0 A IV A8 T A 76 AR /) 3% (0-10. 10-20. 20-40. 40-60. 60-80. 80-100 cm) FH+-4k%4
+HE, HEZEIAEL. F 2016 48 H-10 AT 4 )llse, 2HZ8 H15H, 9 A 1H, 9 A 15 HAl
10 H 15 Ho RERIE PR A SER, e 18] 6 B KA
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KR MEGE T A0 J7 22 73 S AR AN IR AR RR S AN [F] 2 K 0 AT A3, A SR BRI P 2
(T LR E TR, 7 A FIKCOT 7] 22 5 55 2 SR e/ 5 2 25 %005 (Least-significant difference, LSD)
ATASG . SR B AT S0 KT b K FIFR 03 1) 2 7 B AEEAT 20 Mr . A SCRAE KT o= 0.05,
SLil- T 1E Excel 2010 F1 SPSS 16.0 H15E 1
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2.1 HIRKSTBEIR #HF PR AV AL HFAE

B3R 2 1R 3 W1, BuA ALK 76 & L 2B R B IR 3 R AE b S AR i g, JF BAE
10-100cm 34 hnEAR Tk /b &, B 38K 505 BAE 10-100cm (KA, IBHF 4 a FIBEARSIEBE 6 a HUBEAR>IE B
5a filfitk. LGt E IR, YN AMEHE 4 a RIBLAK L3K 75 B AE 10-100cm &3 & TR B 5 a HIFEAK
(p<0.05), [HE}4)5I7E 60-100cm F1 20-100cm &3 = T 1B 6 a HIFEAR (p<0.05). MIEHf 4a F|iB#f 5a



HIREAR, BUAMATT N K A3 kb B2 B 2 R P2 A3 s 3 n, 9D B iR K R 22 80-100em, 43 il
T 4.56 g/g F15.16 g/g, JakIE 5> A4 29.58%F1 33.90%; [k T 60-80cm, HAth 4 JZHT A B K FIiAb. 1
EHE 5 a FRAREIEH 6 a HIBAK LK G &b L2 0 B, (HInE KK R
80-100cm, LA SHTAI S BN T 1.67 glg 1 1.25 glg, H1E 9 15.38%F1 12.43%; B T 0-10cm, At
TESTARINE N T YA mERY], SN ELSTANER B IR VR 2 Ky, T BB . LA,
BT HUPEBE 4 a FIREAR, FBPHERAFLZEZ R -EROK) S REREE (p<0.05), Hi/MEH 4 a il
PRAR 397K 435 B S T P (08 I s 30, S0 A AR B S a FIIE B 6 a s AR AR 257 it 2 T B PO 1 i k>

& 2 TR BERMHFIRAY L

TR EElem R4 Rs Re

0-10 13.60+1.06Ac 13.56+.21Aa 14.5140.41Aa
10-20 14.26+1.08 Abc 12.5740.84Bab 14.1740.72Aa
20-40 14.79H.12Aabc 12.69+.41Bab 14.17+1.09ABa
40-60 15.33+.27Aab 12.63+1.75Bab 14.10+1.28ABa
60-80 15.754.17Aa 11.77H.45Bbc 13.44+1.57Bab
80-100 15.43+.11Aab 10.86+1.15Cc 12.53+.66Bb

E: ARKEFREFRRE— L EAREBHER M ZR2E, ARNGFREFRRE —BPERAR L2 02 R 2%

® 3 MIATIRKSHERMFIRAVE(L

o N

+Z B lem R4 Rs Re

0-10 14.824+1.04Aa 13.89+1.44Aa 15.19+1.16Aa
10-20 15.2340.75Aa 13.114.42Bab 14.0620.79ABab
20-40 15.80+.12Aa 13.30+.14Bab 13.8440.86Bb
40-60 15.7240.85Aa 12.704.12Bab 13.3240.94Bbc
60-80 15.8040.78Aa 11.85#.21Bc 12.52+.12Bc
80-100 15.2241.03Aa 10.06+1.44Bc 11.31+.18Bd
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H1%% 4 AT, 7£ 0-10em L2, Hu Lok & mEANRIRPHER S THsh. 52k, £ 80-100cm
+JZE, A EEK S G EAEAFEIHERMK TIsb. £ 10-80cm )2, BERPHERITH HHKS S &L
= YN E IBHAR T YA, Fedfr mURAEIRHE 5 a MM . WBTASN LK S BHZEEKRE, B 4a M
5 a JIFLARLE 0-40cm L ZHT N LK S B EE THiAh. a5k, JuA K& BERPE 4 a RIFLAK
0-40cm 2 2 1w TH4Mp < 0.05) AR & LR R RGN, St S5Yush L3 K > Z 848N, 7 80-100cm
BUNKHETush, Hedfr i AE 80cm L& Xt TR A 6 a RIMAK, JRAEFIT A2 7E 10em, {H7E 10-40cm
FIEH A 3K BAR T UM EE W 2N T 40em LLR )2 o 22 W MR A 1 R 250 K IR B K
(1)t 22 7E 0-40em, i 7E 40-100cm o34 FH AN I &
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0-10 b~a (1.23) a~a (0.33) a~a (0.67)

10-20 b~a (0.97) a~a (0.54) a~a(-0.12)
20-40 b~a (1.02) a~a (0.61) a~a(-0.33)
40-60 a~a (0.38) a~a (0.06) a~a(-0.78)
60-80 a~a (0.05) a~a (0.08) a~a(-0.91)
80-100 a~a (-0.20) a~a (-0.80) a~a(-1.22)
T “~7 WIUNSFREORTAMN SN E R BENE;  a~a RRNAERFEER: a~b FRIUMNEEFER TN b~a ZoRYTsHRFH L

FHA. 355 AR ETSMEE. TR,
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sk 5 MK 6 Fian, JuNALIEENLE & 210 & B FRRIRR AR YY) B BB MR R (p<0.05). Jish
T WU BAR O IEBE 5 a RIFEARSIERE 4 a sIFLARSIBHE 6 a BIMEAR, “FII& BRI 7.87 g/kg.
6.09 g/kg. 5.00 g/kg. iyt LA HUG 35 & B RER BRI R, RIEHE 4 a HIFEAR>IBHT 5 a FIFRA>
BHE 6 a IBRAK, FHEEMKIKN 7.48 glkg. 7.27 glkg. 5.51 g/kg. &%, [Fl—+EAFBHHER 2 )+
BAENR S EAEREZER (p<0.05). MWLBEEHITKRE, A FIEHHREFRMA VLR S =B L E R
(R T IR, IR 3 HUR & BN ERZE (0-10ecm) FI#iA8 2 (10-60cm) 22 4r. 45 H &R, HiMiE
B4 a MIBAHKEAF T REAV R, MytshEH 5 a MM E AR TR EHIRR SR

PUN A LA FCOP & E IR DI HE 5 a FIMEARSIEHE 6 a FIARASIEHE 4 a fIBEAR. (H2, 845
ErEEA IR RR 2 R 22 55 LR IR BE A 0%, 9, FEHTAE 10-20em, 138 4 58 & 5 B IR FH BR T 8
SR, AFNEHHERR 2 [ RIEYUAE 40-60cm Z 7R3 (p<0.05), fEHMEEERARE (p>0.05. I
Sb, A —BPHERAR LR LR R G B EREE (p<0.05), HHRE, JuNIMEHE 4 aF16 ajil#k
MR AR A I SR FE RIS N o6/, TR 5 a AR AR BE L 208 BE (38 G B AR 3

Guob LI BT & BRI VIR 5 a BIBLAKSIRHT 4 a RIREAR>IRHE 6 a RIBLAK, TLTA RN BEIR B
R LIRS BRI . Bk, ARRPHERR < 8] LIRS 8 R EYTAL 40-60em BB E %
5 (p<0.05), BVEM5 a AR L2 RES B EE TR 6 a WM. BAh, BRPHERLEEHESE
FEARFE L EPAREOR, SO s, I 2 R EA I

b A B ARG A SRR AR i S IR e B R . BITANRIUAIRHE 5 a RIBAK>IR
B 4 a FIBEARSIEBE 6 a IMEAK, TTHHTARDUNIEHE 4 a RIBEAKSIERE 5 a RIBEAR>IERE 6 a HIBEMK. [F—EHE
SEPRBTAN -t A B B B R R R, (RS AR S B EK, B LR AR AN I

* 5 TSN HIRF IBERMFIRAIEN

+ 1) + 2R lem Rq Rs Rs

A HR 0-10 8.75+1.70ABa 11.4643.29Aa 6.11+1.56Ba

(9/kg) 10-20 5.6740.89Ab 7.366.72Aab 4.94:1.01Aa
20-40 4.8040.39Ab 6.1942.92Ab 4.9440.79Aa
40-60 5.1640.87Ab 6.48+1.95Ab 3.9942.33Aa

AR 0-10 0.6340.08Aa 0.7140.19Aa 0.68+0.08Aa

(g/kg) 10-20 0.39:40.03Ab 0.4740.20Aa 0.55:40.08Aab



20-40 0.3620.06Ab 0.4740.22Aa 0.4140.03Ac

40-60 0.3640.06Bb 0.7640.23Aa 0.4340.09Bbc
Tt 0-10 0.4420.10Aa 0.42+0.06Ab 0.33#0.11Aa
(g/kg) 10-20 0.4740.06Aa 0.5040.03Aab 0.4040.10Aa
20-40 0.4540.05Aa 0.4340.08Ab 0.2840.11Aa
40-60 0.47+40.02ABa 0.6540.15Aa 0.3840.08Ba
SRR 0-10 17.1720.75Aa 16.6742.42Aa 16.4240.75Aa
(9/kg) 10-20 17.42+4.15Aa 17.1743.76Aa 16.4240.75Aa
20-40 17.67+.15Aa 17.1740.75Aa 16.67+1.15Aa
40-60 17.92:4.30Aa 22.6845.69Aa 17.424.15Aa

* 6 MIATIRFT HHERMFIRAVE(L

3Ty +ZE®Elm Ry Rs Rs
TIEEHR 0-10 12.3042.10Aa 9.7740.58Aa 6.1142.11Ba
(9/kg) 10-20 6.8140.61Ab 6.84+1.54Ab 5.38+1.95Aa
20-40 5.560.71ABb 6.99+40.91Ab 4.43#.21Ba
40-60 5.2340.73Ab 5.45:1.25Ab 6.1142.20Aa
TR 0-10 0.8440.17Aa 0.5540.24Aa 0.59+40.10Aa
(9/kg) 10-20 0.4020.04Ab 0.710.24Aa 0.560.13Aa
20-40 0.41240.12Ab 0.4840.07Aa 0.5540.16Aa
40-60 0.3420.08Ab 0.6740.23Aa 0.6340.23Aa
£ 0-10 0.5040.07Aa 0.4320.21Aa 0.2640.10Aa
(9/kg) 10-20 0.4940.05Aa 0.5020.14Aa 0.4140.07Aa
20-40 0.4840.05Aa 0.5740.06Aa 0.2640.08Ba
40-60 0.5140.06Aa 0.4140.26Aa 0.380.10Aa
s E8 0-10 17.1740.75Aa 17.9240.75Aa 16.17+1.15Aa
(g/kg) 10-20 17.9240.75Aa 17.17+1.30Aa 16.9241.15Aa
20-40 17.4241.15Aa 17.6740.43Aa 16.1740.87Aa
40-60 17.9240.75Aa 17.1740.75ABa 16.1740.87Ba

24 AENRMERRBMAITAINLIRF SELB

B2 7 W51, JUNPR e HUR A A S B Al L YUAME I T 6.80%F0 11.54%, [fidish-T-35 11 4
BN 4 A 25 5 ) BT B I T 2.33% 01 2.45%. T A b3 5% 001 3 & B Z (R BHE R A T A . 8
B4 a RIBEARGTA & LIRFR - fabn P S B m Thush, JUHR LAY & &, iRk 22.67%: 5
AR, FEIRBE 5 a HIBEAK, YTA & L IFR 0 8bn T3 & B THuah, B LA WU T35 Sl ok,
N 8.31%; TEIR#H 6 a HIFAK, LIEAHRA R FHEETIA G THAL, MR epi ey 8N
K THob. Susb LI & BAER LR M FEFAEZESR. i, BIEAHIFS S EAES LR
Wi TYsh, JGHESE 0-10cm; 1M LI F TP E BAE 0-10cm Ju AR Toust, Mt ZEm Tyt g4
B8 BAE 40-60cm STAART-Hish, AL Zm THiA, HEem-riE &4 0-20cm St & THish,
7E 20-60cm & T-Hu4b.
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IR + 2R lem R4 Rs Rs

TIEEHLT 0-10 a~a (3.55) a~a (-1.68) a~a (0.00)
(a/kg) 10-20 a~a(1.14) a~a (-0.51) a~a (0.44)
20-40 a~a (0.77) a~a (0.81) a~a(-0.51)
40-60 a~a (0.07) a~a (-1.03) a~a(2.12)
T A 0-10 a~a (0.21) a~a (-0.16) a~a (-0.09)
(a/kg) 10-20 a~a (0.01) a~a (0.23) a~a (0.01)
20-40 a~a (0.05) a~a (0.01) a~a(0.14)
40-60 a~a (-0.02) a~a (-0.09) a~a(0.19)
T AT 0-10 a~a (0.07) a~a (0.01) a~a (-0.06)
(a/kg) 10-20 a~a (0.02) a~a (0.00) a~a (0.01)
20-40 a~a (0.04) a~a (0.13) a~a (-0.02)
40-60 a~a (0.04) a~a (-0.24) a~a (0.00)
A 0-10 a~a (0.00) a~a (1.25) a~a (-0.25)
(a/kg) 10-20 a~a (0.50) a~a (0.00) a~a (0.50)
20-40 a~a (-0.25) a~a (0.50) a~a (-0.50)
40-60 a~a (0.00) a~a (-5.51) a~b (-1.25)

3 WikE4iR

TR R T L RS X ARSI B ) BRI A R . N TRIBRRE A SO i £ 55, s iR &= 4
Kol -l R B KPR, SN IR R VAN S KR, £ e R R K R BUR I, AH
TR, SEBIIARTT A I LK -3 & S Thush, WuB# 4 a RBAKYT N 23K 5735 & & LT E
57 3.87%, BB T AN TRIBEAR K R A A, X S S B A T, EREE AR
AR, MRH AR A B B R ZE B A 3, o AR AR R B Bl aniB B 5 a RIRRAR T A K
ISP B BUAME S T 1.12%, THRHT 6 a FIFEARST N LK MK T Hisb.

FER A RE T, KR RS 4 I ST 0 1) 2 AR 7K R 3 1 35897 2 0 N 3202,
AT IE I KETA AT EER I, N LRI AR L5857 43 i) s ) 2 SR ILLE LI HLSURT A T 35 B B 42
&, TP E Bl st 6.81%F1 7.85%, {EUGS g8 A A1 4~ 35 & B AR L IR AN I .

X FEAS [F) R BE ) 33K o3 TR A0IR G, N R AR 338K 43 el VR HY oK I 2 )= 2 #E 0-40em, BT A
Ky HEUAME T 3.97%, T(E 40-100em R BGEAE G, Redm 1 2.74%, RN THRIFLAK 2
Pt HIERE IS, IR R BRI KRR, S0 N RORT S A R, O T b i
Iy R R K IR 1 J2 2 #E 0-20em, HT N L HEA HUT L 4 50 2 WA 4 8072 & 5 70 il Eebi 4 i T 6.61%-.
6.14%. 1.55%7F1 1.98%, 1fifE 20-40cm -+ JZ%f TR ML B OUCEER: R4h, TR SAARE
PP o AU A SR A RN R
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