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Effects of Salix cheilophila Plantation on the Improving of Soil
Properties in Vegetation Restoration Area of High-Cold Sandy Land
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Abstract:  This study was conducted in restored Salix cheilophila plantations on high—cold sandy land, with the dune
slacks served as the control, to study effects of different ages (6, 11, 16 and 21 years) of plantations on the soil water
content, soil nutrients (soil organic matter, total nitrogen, nitrate nitrogen, ammonium nitrogen, available phosphorus and
available potassium) content and soil pH value. The result showed that the soil water content in the plantation was
influenced by the forest age and the soil depth (P <0.05). The water content in the top soil layers increased gradually
with the extension of restoration time. The soil organic matters showed accumulation on the top soil layers compared with
the lowland between dunes, and increased significantly with the extension of revegetation time. The content of the soil
nutrients (soil organic matter, total nitrogen, nitrate nitrogen, ammonium nitrogen, available phosphorus and available
potassium) varied significantly in different stand ages. In the same stand age, total nitrogen, nitrate nitrogen, ammonium
nitrogen, available phosphorus, and available potassium contents in the upper soil layers (depth < 100 ¢cm) were higher
than the lower soil layers. Soil pH values decreased gradually with the extension of restoration time. Correlation analysis
showed the soil nutrient contents were positively and linearly correlated with soil organic matters but negatively linearly
correlated with soil pH values. The research demonstrated that the soil chemical properties and soil fertility levels were
improved gradually after the establishment of Salix cheilophila plantations in the vegetation restoration area.

Key words:  high-cold sand land; Salix cheilophila plantation; nutrient content; soil improvement

BUAZARGEEMNZLOLEENKE S E @ FilELREDEA T2 4 B3 e

Wk H Y 2012 =09 —11; &[5l H#: 2013 =09 - 10,
Ko mH: BRI 35T B E 55 (201204203) ; Aol R 3 A5 B ( [2011]26) .
R IR .



10 S A S 49 %

T AL Ny P, SRR 7 M 2 i 48 VD AL 1 b A
AT L IX 2 — Y0 ER T M IX 1R O R A e v Akt
Hby 25 £ 4 A 1) M DX, 52 AT W R 1 1 AR TR 3 DL
5 R U K~ o A N A B 1 R R BRI A AR
P, P A H R S SR N LT B AT R
ek S A 64T . A 19 L 50 FEAL R LUK, %
DX R T i R BRI bR S ATUBR b Bt 2 R 5 kg R e A A
R4 52 48 e LAAT B 1RV b 3 S 1 2 S A 4
M DXCF R TR B R B P S s O gl ST A A
AT KIS AL WU T — € MR, R 7R
T X B A TR R R B P ST XN Y (1 A
AR AR R HEAT T O R R IE (5K 2k, 2009; X1
Vi 2012) 5 {H 0] 1% M DX 4 1k 52 0 AR b il b 5 1 4
ZIE A H AL SRR D o 25 2% AT 0 AN [ 1 X
AN T A s 28 2R A e Wik 52 R 8 1 5 i B S
Z (M WelE 4, 2005; 22 145, 2006; ¥4 48 0 45,
2008 ; XA K 25, 2008 ; Fi/h e 2, 2009 A fr
2, 2010 AT 24855, 2012) , {H 75 3k & S IR 1
B FEYS I AH DGR B D

5,10 (Salix cheilophila) } ¥ Wi &} (Salicaceae) )
JB 2 AR O RER BN TR ORI R A LR Ay
D7 TS T A v R A R Ak,
O3 T DU TR A e, G I AR B
5 B P b DX, R AR A EE ) K b R EE B R 7
Ao MR AT 0T S A0 (AT 9T S AR b fE SR VA R AE LA
FK Ay A B 45 U T R 35 MR 2%, 2011 X1 i i
B, 2012)  WAEZS IR S5 A B R BT 90 3L O R 1 4
L REJ7 T AR TE B /D o 78 LRI 2 M, S 00 2k 4
by DX FF i R A M 2D E AR A, 2R I R R 11 3 Y
P 6} v FEVD 7 VA VD Ak G DL R A A IR BT K ST K
HEE ELAER

AT 7% L 4 6 R 20 v S 0 A e P AR X
AN T PR B 5 00N T 7 4 AR R F 50 B, SR A AR
I TR) 8 73 R NI 58 5 490 B 4 bR 0) L 4 57 4y
AL RN A pH B S, B AR B
e FE VD b T R R A S R TR A S g TR AT
AR, X VEh m b s SN TR R A& R
SR e Y i A T

1 WS XL

WX AL T H A ML B RE S,
Ab S N 75 Hb b g 3 (100°45°—100°30°E, 36°03 —
36°30°N) , ff 4k 2 871 ~3 870 m. J& & S - T
S JUR T R S R R R o AT, TR ORI A

e H T HI A e R 2.4 °C 5 AR BROK
246 3 mm, HZFAT AN, TR, B K 4
HAES—9 L AEBIBAE A K 1 716. 7 mm, 45K
WH H QR LT7 mes™") 50,6 K, 4 b 4 5% 20.7
R UM S 0 T o L B AN A AR Mk 2 1 T
SE T ZM X JE LT 5 A RRFAE . FERL SR R IX
W VD by o ) M AT A S A, T2 S S 2R Y O iR B v
Fe s vb B ] E v Fe A e (A o 12 X s
- E AT S R ER Y e AR b P A X
TR L AR HNEBENLEP ARG EY
(Populus cathayana) ~ /N4 (Populus simonii) F1 i
b4 (Populus hopeiensis) , - 35 WE AR A 2 M) 7 4% 57
8 ), ( Caragana korshinskii ) £ M) ( Tamarix
chinensis) < ¥b i ( Hippophae rhamnoides) F1 ¥ A

(Lycium chinense) o
2 Wik

B 1 V8 S B AN ORE 38 76 1R 5K bRl ) 3 i 3 A
e R A 25 s A W0 WU BF 5T S A P R DX R AT I 9
4 AFRIE (6, 11, 16 F1 21 4F) 2 MK, [m] I 28 4% 1
Bt AR T 9 G HE (20 m x 20 m) HEAT X} BT 5T

2011 4 8 J1, 75 %5 MR8 A0 AR P 155 3 $20 m x
20 m [FAE ML, HEAT AR A L, A S5k 25 A 1 Py 2 40 1
o~ ek R S AR (3R 1) 5 JFAE 25 FF B 1 % 4 bR b 1k
PR s 75 25 b ME R 7 30 % 0 Al R B L A i B
FE 54> 0 ~10,10 ~20,20 ~30,30 ~50,50 ~ 100,100 ~
150 #1150 ~200 cm 3t 7 A+ EHEATECRE . &AL H R
b )E IR A 4 R S DU AR IO LR A 4
WS AL 3RS — 3 0 & TR e T E
T KA iR Al Rl = A B AR KT T Rl
A E

4 RS IORE R B SRR 2 R R B IR I )
Jaik 2 mm G, — & T W€ pH H . 4 L
o0 B G L 0. 25 mm G, T 00 52 - 4 B
ok I TR - N N N SV 7 | BT el R
F PHS-4 28 8 24 % & o1l a2+ 38 pH E, /=i Ah 34
AR A - A SR E LA NS &, R
TR LG e Uk e 4 R R M R R L 0k
W E AR &, K8 - WA 3 B e
B R S R AT B BB S & R A
NaHCO, — #H%f H1 I8 & 38 7 Lo € v A K Hé o6 Bt
N E . bR Bl 1/100 1 R F
(0.01 g) FREME L&, 76 105 C K T4 24 h J{#
A g, W S K E (BRRAL, 2004) .



o5 11 3] ¥

VEAE ¢ e VD R B TR S I M T 9 MR 3 ) S 11

®1 Fwapn’

Tab.1 General situation of sample plots

56 IE Crown/m

AN Hhy 2R A7 B 34k L= R — ‘
Stand age/a Location Elevation/m Tree height/m  Basal diameter/cm EN Rl

East & west South & north
100°13748"E

6 36° 1502"N 2 873 2.03 £0. 16a 1.51 £0.90a 1.27 £0. 34a 1.32 +£0. 35a
100° 13°41"E

.83 £0. .94 £0.3 .31 £0. .38 £0. 31

11 36°1500"N 2 873 2.83 +£0.41b 2.94 £0.37b 1.31 £0.25ab 1.38 £0.31a
100° 14°14"E

.10 £0.70¢ .37 £0.65¢ .42 £0. .42 £0. 20:

16 360 1438 2873 3.10 +0. 70 4.37 £0. 65¢ 1.42 0. 17b 1.42 +0.20a
100° 15°14"E

21 36° 14°32"N 2 874 4.80 0. 40d 6.27 £0.54d 1.86 0. 26¢ 1.82 0. 25b

DR FIA 5 5 2 5 535 (P <0.05) .
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11 A1 16 A4 Dbk 38R 2 & /K & 2 1) 22 5 A
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150 em + 5, &M IS KEERAREE (P>
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HH P 2 W] s AN TR 8 1 0 AR L B BT
I DA 52 I T P 386 1 386 05 7 22 43 A B Pk 5 AR R

TAFAE
» 21 A B L

XA LTS A B (P <0.05) o % ARH
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Different letters in the same column indicate significant differences (P <0.05) .
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Fig. 1 Variation characteristics of soil water content with depth in
different stand aged S. cheilophila plantations
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Fig.2  Variation characteristics of soil organic matter content in
different aged S. cheilophila plantations
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