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Abstract: Soil physiochemical properties in the soil under Robinia pseudoacacia, Pinus tabulaefor-

mis, Malus pumila, Caragana korshinskii and Astragalus adsurgens were studied, compared with

the soya land by taking Zhifanggou watershed in the gully region of Loess region as an example. The

results showed as the follows: soil organic matter, available nitrogen, available phosphorus and avail-

able potassium content under the several vegetation restoration models was decreased with soil deep

increased, which was more obvious for Robinia pseudoacacia. Several vegetation restoration models

all increased remarkably in soil organic matter, available nitrogen, available phosphorus and available

potassium content. The effect of Robinia pseudoacacia was the best.
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AR5 16 T S A T v D N ) B VY 4 4 S
B8 T A VA AR XS R X SR A T S AT
TR — S T AR 4 1097161, 045 36°
A4" FIE AR 8. 27 km®, 3K 1 010~1 431 m,
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] AP S TR AR I IE K 8. 1 km, 158 A N
BN b TR X B R B R R T R AR AR
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E 7% 28 B RO 52 4F B 3 5 1 A Bl O AN ) b i
(12,25,30 a) fl|# (Robinia pseudoacacia L. ) .
W#s (Pinus tabulae formis Carr.) SEHR (Malus
pumila Mill,) | ¥F 4 (Caragana Korshinskii
Kom. ) MY ITIE (Astragalus adsurgens Pall. ),
FHRALK H (R 5 (Glycine max Merr. ) g X%} &,
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Table 1 Description of sampling plots

e i Al im0 i i

Vegetation Location Age Eltitudc Slopc Aspect Coverage
HIM R. pseudoacacia 36°44'94"N;109°15'19"E 30 1145 34 2 PHI% Semi-sunny slope 0. 85
WML R. pseudoacacia 36°37'10"N;109°15'05"E 25 1234 26 FAYE Tailo 0. 80
M R. pseudoacacia 36°45'09"N;109°15'12"E 12 1174 38 FH 3% Tailo 0.65
IR M. pumila 36°44'81"N;109°14'92"E 11 1195 26 FH ¥ Tailo 0. 60
W P. tabulae formis 36°46'02"N;109°15'96"E 30 1136 26 FA 3% Tailo 0. 70
¥y 4 C. korshinskii 36°45'11"N;109°14'99"E 10 1242 18 FHI% Tailo 0. 90
YWATIE A. adsurgens 36°45"10"N;109°14'93"E — 1 240 — 25 Ridge 0.85
R H(KE)G. max 36°45'11"N;109°14'90"E — 1 240 — 7k 54 Ridge
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Ko ANG N T AT RE AL P, 3= BRI B Sk 5524
A SR Ry A
1.2.2 MERA L5H*E 20084 8 HTF AR
PR A Ui 1) 2 AT L S A G BOR S5 1 22 B M
PRI A B 5 b 22 HhRE R Im AT S B A DLH
T BB o 3R SR SR Bl AL R
FEBAHES 6 NEHE LI 0~20,20~40 Fl 40~
60 cm =R AREH 6 M EEAF)ZE AT
S35 I 1] A2 0 =, T S AN () A B K 52
BT LT

A A 2E P B R R s A BT
O B S IR A A 1 (AN R B Ak A
A B B NaHCO, B4 — S L 6

T AR RS R B — JOEOREETT
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il Excel2003 %k £ fil SPSS 13. 0 4t it %k
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BN 22 AT B E AT R FE B T .
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Table 2 Soil organic matter content and significance test at

all levels in different vegetation restoration patterns

g/kg

+J2 /em Depth of soil

S
Vegetation 0~20 20— 10 10—60

R. /)seugd(i)jcflzj’jf (30 a) 11.27 a 5.49b 4.70 ¢
R. p.\‘euzdijcfltj‘?? (25 a) 9.47°b 7.74 a 6.00 a
R. pse:jjoifj(%(n a) 6.32d 5.80 b 4.27 d
M.fiﬁila 6.57 d 5.50 b 5.47 b

P. ra/)ieﬂj?fnrmix 7.57 cd 5.92b 5.35b

C. kuﬁ%ﬂskii 8.07 ¢ 5.80 b 5.40 b

A. iffifin 3.71e  440c  3.81d
ZE(E? ;?ZE-L> 3.58 e 3.70d 3.26 e

T W I BOE o AN R RORE 5K R R RE. TRR,
Note: The different letters at the same column indicate significant differ-

ence at 5% level. The same below.

M 2 0] LUF s B 5 DXOAS [ A 28 78 % 1
AT HUR M AR . BT S .0~20 em 5 20
~40 cm AHX} 40~60 cm, VP FTHE R FI 12 a fi
PR A ML S AR A T 25 a
R 30 AF SRR T AN AT S5 384T — B Y 1
AVRTE L EPAAERRERSR ., £K)Z.30 a
SRR A LT & i e (11,27 g/kg) , S X IR
42 H (3. 58 g/kg) (3. 1545, i V> 47 HE 1+ 3384 HL %
Er B H R R A FH 35 3. 67 % o AN [ A Bk S A AL
SN 30 a HlAL 25 a BB >R 4 > AR >

SESR 12 a JiRE > V0 FTHE > X B A 1, B FR AR >
TR = FEAS R 52 IR A 1 = A B K A2 47 R
fS

550k BEAR A 3G BT 5 5 AH L. 2% R B
PRI A AU ER e W] 4 s - 3 A L i R
e R AL ) 7K L BR VD FT RE R A H 45 J2 AR AL AR K
b o At TR A B 4 52 A5 =X 1 3 A B BT 5 5 4 B
RERAN M A%, 76 0~20 em + 2,30 a Hl#E +
AP B e ROy 25 a JlAR, B B
TH AN TAHE B S B0 7R 20~40 em £ 2,25
a il MR - A HL BT & i a0 W e T O T
FE AR A B 2, A (12 a BIRE A 45 SR
30 a fil MR+ IEA ML & 22 R AN B3 7E 40~60
em 1 )2,25 a JIMR A AL & BV R & R E S
THAN TH BRI, 30 a FIFE .25 a IR
FEA& AL ER A 12 a BN R )Z LA LR &
W 40~60 em By 2. 40,1, 58, 1. 50, 1. 48,
1.42. 1. 20 f%. 40~60 cm + 34 HLE & &8 K 25
a JRE =S e > F7 45 > MAA =12 a FIJEE =30 4§
B> VD FTHE > X B AR 7 L 3 6 25 B b Bl £ )2
JGR T /N 5 25 a JIBR Ky 6. 00g/ kg, J& X B H
(3.26 g/kg) 1y 1. 84 . 1M1 30 a JFLTE 40~ 60
em )2 FIEA LTS 470 g/kg, SR HRA
H Y 1. 44 5.
2.2 AEHEHEREREATTIBEBELFHNEM
2.2.1 EIE#ARSE HE3 AW VITHEAM
SR B A A B A S K A A [ A B
R 2 AR Y - 3 R AR i B 2 R
TE 0~20 cm )2, BRUDFTHE SN, A [ A B ik 52 A58
N 3 HOCEY i W S e 25 a i R L R

R3 FRAEHRELBEIBEEERBHNA EXH EZLHEE

Table 3 Soil available nitrogen, available phosphorus and available potassium content and

significance test at all levels in different vegetation restoration patterns

- HAA/ (mg/ke) HHE/ (mg/ke) M/ (mg/ke)
2 vailable nitrogen vailable phosphorus vailable potassium
iﬁﬂ&é%ﬁl Available ni Available phosph Availabl i
egetation
& 0~20 cm 20~40 cm 40~60 cm 0~20 em 20~40 cm 40~60 cm 0~20 cm 20~40 ecm 40~60 cm
) 30 aﬂﬁ 39.83 b 17.82 ¢ 15.26 b 1.28 a 0.69 b 0.86 a 102.73 a 47.24 b 63.69 a
R. pseudoacacia(30 a)
_ 25 aﬂﬁ - 44,28 a 26.33 a 20.52 ab 1.41 a 0.84 a 0.75 b 115.57 a 61.55 a 52.45 b
R. pseudoacacia(25 a)
12 a iR 36.32 bc  16.34 ¢ 16.74 b 1.06 b 0.59 be 0.58 ¢ 81.81b 38.21 be  36.77 ¢
R. pseudoacacia(12 a) T . ) : : : : : : :
SER M. pumila 24.84 ¢ 21.87 b 23.63 a 0.54d 0.45 ¢ 0.45d 33.08d 24.68 ¢ 24.86 d
WA P. tabulae formis 20.79d 8.10 e 7.02 d 0.65d 0.47 ¢ 0.50 cd 43.67 d 26.47 ¢ 29.26 cd
¥4k C. korshinskii 27.95 ¢ 19.04 be 15.53 b 0.88 ¢ 0.49 ¢ 0.54 cd 65.20 ¢ 28.62 ¢ 32.97 cd
WITHE A. adsurgens 12.96 e 12.56 d 11.07 ¢ 0.63d 0.53 ¢ 0.52 cd 41.24 d 32.26 ¢ 31.39 cd
KHCKE)G. max 19.44 d 12.42 d 9.05 cd 0.79 cd 0.52 ¢ 0.55 cd 56.18 cd 31.57 ¢ 33.88 cd
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RO & . O 44, 28 mg/kg, S X IR AR H
(19. 44 mg/kg) ) 2. 28 5. M VP 4THE (12, 96 mg/
k) 1 L X BB 4 FIIG 33. 33 % . FLWFE 4 25 a H#E
=30 a FIAMR>12 a QAR =47 4% =S H > A > X
HRAC >0 AT HE L | 6 B AR B K 52 A U 1y - 0
TR A X B H 2 B T 128, 78 %,
104.86% .86. 81% .43. 75% .24. 78%.6. 94%.
40~60 cm + )2, T HEEM AT R NFER>25 a
IR 12 a fll B > 47 45 =>30 a fll B > U 4T HE >
Xof B A B =>4 iy L 2 5 2 Bt B 2 iR T
Uk /N, SE Bk 23, 63 mg/kg, 2 N HR 4R H (9. 05
mg/kg) 1 2.6 f5,25 a FIBEAE 40~60 cm + )2+
A LB B 20, 52 mg/kg, o xf BRAR B Y
2. 2745 o 3 TURLCR 4 o) 3 B T )2 B R B
JoT ¥ e 9 78 A AR ABL L 0N R

WFE TR W] 5 R H A B R
LU o BRI VD 4T BE &1 JH: Al 25 b A 4 ik 52 A5 KT g
B Aol 398 o - g e Y R ORI K
2.2.2 X3EmAHESF MR 3IAI,AREE
S A5 Al A 3 K e Y S AR A IR - s
BB T K, 7E 0~20 em +)2.25 a fil#
TS . 1. 41 mg/kg, &R A
FH ) 1.8 455, 3918 K 79. 84%,30 a HIFEL. 12 a 4
B 7 2% 11 9 A B B 62,6606,
34.36%0,12. 13 %0 - MM AN VP HTHE (3SR 11 4 85k
ATl O A Ry B0 B A R 6T T R R A 43 S R
T717.18%,20.21%,31.33%, 40~60 cm +JZ,
- 9 AL T 2 R R - 2 IR TN, 30 a il
B PR 8 18 T, A 0. 86 mg/ ke, & BE A [ AY
1.58 f%,25 a JIMLAE 40 ~60 cm + )2, £ 5 3%
W s 0.75 mg/kg. ;& X KR H Y 1. 36 i,
- 9 TR 0 X Y e B 2 000 398 [ 0 R

(928 AL ARARL 52 8/

B AT R B 5ok B FH A 4 A% A
Eb oA TP ST HE SR B & i A
FrAE MG IRAS 1 35, 25 a JIRE .30 a AR AN 12 a H
R P A O S A X e Y 0 4 ey 3 e 1
.
2.2.3 XIE#AATEET AR B B
- R Y 5 e S RO S BL (3R 3D R
AR B AR A B 1 H— S BT R
TE 0~20 cm 12,25 a IR 4 38 H A & & i
%,k 115. 57 mg/kg, & X FUR BB 2. 06 5, 1
WGk 105, 71%,30 a HlRE 12 a il B8 Fy 55 ) 4
TR A o R B OlE 4 B ok 82.86%, 45. 62%,
16. 06 %0 o 1M A2 VD HTHE L3752 A - 98 3 0080 7 o
Hy oo s K, X F XA BN TRBET
22.27%,26.59%,41.12%, 40~60 cm + 2, +
9 R SO o 22 R B 2 0 R T 980N L 30 a AR
LR R T, O 63,69 mg/kg, S X AR Y
1. 88 £%,25 a JIBLAE 40~60 cm 1 )2, 1 5 &4
B RO 52. 45 mg/ke, 0 MR T AY 1. 55 i,
g AR 24 o) 3 e B )2 %) 3 [ AR
1) A2 AL AR AR o 22 98/ F

E RS TR WY R B A A g R
A AN YD ATRE R RIE U S R R
R A R RS 35,25 a IR .30 a AR 12
a il MR P L A A S e T S B R R
RS
2.3 EmHSaW

FIH 3 B 53 53 B v e e 3 o3 A B X 45 A
BRI AT VR r R4 (3R 4D L 45 K W], 25 a il
BN 30 a FIRE Y255 HE 42 R 26 — FER — WD AT RE
FX B HHE 2 B

x4 BEEHNE
Table 4 Values of synthetic principal components
FIE TS PR Ga
i 2 ) First principal component  Second principal component Total principal
Vegetation o HE# o HE%, 4 HE#
Score Ranking Score Ranking Score Ranking

30 a JIME R. pseudoacacia(30 a) 3.35 2 —1.59 7 1.77 2
25 a Jil#R R. pseudoacacia(25 a) 5.09 1 0. 65 3 5.74 1
12 a JI#L R. pseudoacacia(12 a) 0.52 3 —0.22 5 0. 30 )
SER M. pumila —1.51 5 2.63 1 1.12 3
WS P. tabulae formis —2.07 6 0.18 4 —1.89 6
¥4 C. korshinskii —0. 30 4 1. 09 2 0.79 1
YITHE A. adsurgens —2.67 8 —0.92 6 —3.59 7
K H(KE)G. max —2.42 7 —1.82 8 —4.24 8
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